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7– Torsion Penis 

(Twisted Penis) 
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Penile torsion is often described as a com-

bined abnormality associated with hypospadi-

as, although isolated penile torsion was first 

described as a rare congenital anomaly by 

Verneuil in 1857, more recently it is not a rare 

congenital anomaly that can affect any baby 

boy disease, it is described as a congenital 

defect of rotation of the penis shaft around its 

longitudinal axis, in which the corpora caver-

nosa of the penis shaft is twisted in a spiral, 

while the proximal appendage remains fixed 

to the pubic bone. 

Body rotation usually occurs counterclock-

wise, but can also occur clockwise. More re-

cently, penile torsion is more common than 

previously thought, as its prevalence is ap-

proximately 1 in 80, and in 2007 Sarkis and 

Sadasivam reported a 27% incidence of iso-

lated penile torsion. This is most likely to oc-

cur during a circumcision, so you should stop 

as soon as possible and not perform the cir-

cumcision until the pediatric urologist sees 

the child and decides what to do for that 

child. 

is due to iatrogenic causes like trauma or any 

penile surgery still the pathology is occur-

rence of deformity in one or more penile lay-

ers. 

Penile torsion can be classified according to 

the direction to right torsion that rotates in 

clockwise direction and left torsion that ro-

tates in counterclockwise direction. 

Penile torsion can be also classified accord-

ing to the degree of rotation to mild torsion 

that occurs in between 15-30 degrees, mod-

erate torsion that occurs ln between 30-90 

degrees, and severe torsion that occurs in 

between 90-180 degrees. 

The above classification of penile torsion, 

congenital or acquired, right or left, and mild, 

moderate, or severe, can help the surgical 

team to indicate the difficulty of such torsion 

and to develop a good treatment plan. 

Unfortunately, previous classifications are of-

ten inaccurate because we have treated 

many cases that were classified as mild tor-

sion preoperatively, but were surprised by 

very difficult cases during surgery, on the oth-

er hand, we treated preoperatively Severe 

torsion associated with distal hypospadias 

and a time commitment to planning was clas-

sified as a manager, then we were surprised 

to find that we were fortunate enough to cor-

rect the torsion with only the dartos rotational 

flap. 

Torsion penis in some cases may be an un-

lucky surgical trip especially for beginner sur-

geons whose have little skills in penile sur-

gery, so we advice management of torsion 

penis even in mild cases under supervision of 

skilled penile surgeon to help you if the clas-

sification differs on table during surgery and 

you need an advanced penile dissection 

which may need a full urethral dissection. 

7.1 Definition: 

While torsion penis is commonly presented 

as a congenital anomaly with high prevalence 

rate as discussed before, also it can be oc-

curred as an acquired deformity that may be 

occurred from any penile trauma, circumci-

sion or urethral reconstruction. 

Penile torsion is classified according to the 

causes to congenital and acquired, causes of 

congenital torsion are still unknown but may 

be genetic in nature but the pathophysiology 

of it still related to abnormal penile layers, on 

the other hand although the acquired torsion  

7.2 Etiology and 

Classification: 
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So, we arrange a new classification called 

surgical or practical classification or classifi-

cation on table, this classification is arranged 

according to the site of chordee and pro-

gressed in a stepladder technique that makes 

the principles of management are also in a 

stepladder progression, these types are: 

Type I 

Type I torsion has chordee in skin and dartos 

fascia, that is usually corrected by penile de-

gloving 

Type II 

Type II torsion has deformities in Buck’s fas-

cia and cavernosa as extensive unilateral ad-

hesions (chordee) between the pubic bone 

and corpus cavernosum with its Buck’s fascia 

that plays as a cause of persistent penile tor-

sion after penile degloving (that was suggest-

ed by Zhou et al.) 

Type III 

Type III torsion has chordee in corpus spon-

giosum distally especially near or within the 

glans, that is usually need dissection of spon-

giosum and glanuloplasty 

Type IV 

Type IV torsion has deformities of deep 

chordee as abnormal adhesions between the 

penile urethra and cavernosa, that may need 

complete urethral dissection as described in 

Bhat et al. that extensive urethral mobilization 

from the corona to the perineum might be a 

single and adequate corrective procedure in 

the cases of moderate and severe penile tor-

sion 

From this classification we can say that, tor-

sion penis may be a simple condition to be 

corrected smoothly but on the other hand  

Figure 263. A case of torsion penis that rotated anti-
clockwise (left torsion), it is the common type, the de-
gree is about 90 degree. 

Figure 264. Coronal cut section of two different torsion 
cases clockwise and anticlockwise, this section re-
veals that it is a three dimensional rotation. 

may be a big serious problem that can not be 

resolved or creating more complications. 
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Symptoms: 

Penile torsion is usually a hidden anomaly 

that not easily to be early diagnosed espe-

cially in uncircumcised patient due to lake of 

obvious symptoms, but in some cases with 

also intelligent parents the condition can be 

early diagnosed as they complaint of an unu-

sual appearance of the penis and deviation of 

the urine stream, also it is easily to be symp-

tomized if combined with other anomalies like 

hypospadias. 

Signs: 

A physical examination is a very important 

point in diagnosing this condition. First you 

should check the midline, in most cases it 

can be off the midline, in some uncircum-

cised cases it is difficult to see when the pe-

nis relaxes, so ask for pictures of erection 

and urination, these hidden symptoms are 

Because the urethral opening and glans are 

completely covered by the foreskin. 

In both circumcised and uncircumcised cas-

es, we can preserve the opening of the ure-

thra (urethra) and the glans, where we can 

measure the angle of rotation by aligning the 

opening with a protractor to determine its 

type mild (15-30 degrees), Moderate (30-90 

degrees) or severe (90-180 degrees), also 

look for scars from previous surgeries, even 

circumcision. 

We arrange a new simple method for meas-

uring the degree of rotation by using the 

clock chart, we use the orientation of the me-

atus as clock arm and the normal orientation 

of meatus at 6 o’clock, then the arm passes 

with meatus either right or left according to  

7.3 Evaluation: 

Figure 265. Median raphe appears deviated lateral to 
the midline and scrotal raphe in most cases of torsion 
penis. 

Figure 266. Urine stream deviation laterally either right 
or left can diagnose a penile torsion case, deviation 
upward means a severe torsion case. 
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Figure 267. Ordinary measurement of the degree of torsion usually by protractor tool, but this measurement pro-
cedure is so difficult in some cases or by some doctors, so we arrange the o’clock chart that so easily to deter-
mine the degree of torsion and severalty of the case for a rapid good evaluation. 



 

practical tricks in penile anomalies                                                                                                                  Dr. Attia El-Bagoury 

the direction of torsion, at 5 or 7 o’clock the 

angle of torsion about 15-30 degree (mild tor-

sion), then up to 3 or 9 o’clock the angle 

about 30-90 degree (moderate torsion), and 

the arm continues to pass with the meatus till 

12 o’clock to diagnose the severe torsion 

type where the angle about 90-180 degree, 

this procedure is a simple rapid method for 

diagnosing the type of torsion. 

Simple penile torsion is often asymptomatic 

in childhood, so treatment is often delayed, 

some parents always look for the cosmetic 

appearance of the penis after early treat-

ment, but in fact penile torsion often results in 

erectile dysfunction after puberty, either due 

to the patient psychological disorders after 

treatment. Identify his abnormal penile ap-

pearance, or as we believe, due to disruption 

of the erection mechanics (as previously dis-

cussed in Figure 89). 

We prefer early treatment for a twisted penis 

to allow the penis to develop properly. The 

twist angle limits that should be repaired 

vary, but we prefer to correct twist when the 

twist angle exceeds 30 degrees. There are a 

number of torsional repair techniques, de-

pending on the severity and pathology. 

Penile torsion differs from penile curvature as 

that the torsion is a three-dimensional mal-

rotation of the corporal bodies while curva-

ture is a two-dimensional tilting, so torsion 

repair is more difficult and needs more skills, 

and as we mentioned before it may be an un-

lucky surgical trip for many surgeons espe-

cially the junior ones. 

7.4 Management: 

7.4.1 Penile Degloving and Skin 

Reattachment Technique: 

In 1977, the first person to think of using pe-

nis skin to remove the penis was Johnson. 

Johnson describes his technique as making a 

circular incision at the base of the penis, then 

dividing the tissue layers into Buck's fascia, 

and then gloving the base back to the base of 

the penis. The inferior coronal sulcus, in 

some cases, may require transection of the 

Buck's fascia to complete the torsion, fol-

lowed by an interrupted 5-0 nonabsorbable 

suture to the skin in the reverse torsion orien-

tation. 

The Johnson technique, although a simple 

and effective technique for mild torsion, can 

result in insufficient or recurrent torsion and a 

high risk of injury to the dorsal neurovascular 

bundle, so there is a direction to separate the 

site of the circular incision from the root of the 

penis to the Crown point down, then proceed 

to take off gloves. 

The original technique proposed by Azmy 

and Eckstein is very simple and effective with 

mild torsion, first reconfirming the torsion an-

gle by inducing an artificial erection, then per-

forming a 4/0 glans suture to close the penis 

fixation, and importantly inserting an appro-

priately sized catheter into the urethra to al-

low the protect it during dissection. 

A subcoronal circumferential incision is made 

3-5 mm below the coronal sulcus, and the 

skin of the penis is removed from the incision 

to the base of the penis, including the scrotal 

and penile-pubic junction. Care should be 

taken to take off the gloves during dissection 

to avoid damage to the penis urethra, and 

then artificial erection again, re-evaluate the 

torsion state, and determine whether there is 

residual torsion. 
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Residual torsion that still present after de-

gloving should be confirmed by an artificial 

erection, and if it is a mild torsion may be cor-

rected by special skin suturing technique, this 

technique is called skin reattachment tech-

nique in which we using 5/0 absorbable su-

ture applied at 12 o’clock position of the pe-

nile skin that fixed adjacent to the glans, then 

locate another suture point that makes the 

skin acts as a counter to the direction of the 

torsion to correct it. 

After correction of the torsion we realignment 

the penile skin in tightening manner for rein-

forcement the counter action of the skin reat-

tachment, then complete the skin closure in a 

cosmetic manner with a ventral skin wedge 

resection to avoid dog ears, Bar-Yosef et al. 

reported satisfactory results in 95% of pa-

tients with isolated mild penile torsions using 

this technique, which is a simple less compli-

cated technique even with juniors.  

Disadvantages of this technique including: 

1. Effective only in mild torsions 

2. If done in moderate or sever torsions re-

currence of the condition will be occurred  

3. Undercorrection or overcorrection may be 

occurred due to difficulty of exact meas-

urement  

Although of these disadvantages this tech-

nique still the best for mild torsion and it is 

still better than the Johnson’s technique, 

Tryfonas et al. did a comparison study be-

tween the two techniques and mentioned that 

it is better than Johnson’s technique as found 

that, keloid in 25%, lymphedema in 50%, and 

ugly scar at the base of the penis in 50% of 

cases with Johnson’s technique which not 

presented in the circumcoronal incision tech-

nique (Azmy-Eckstein technique). 

Figure 268. Circular incision at base of penis 
(Johnson’s technique): A sagittal level; B overcorrect-
ing position; C median raphe; D circular incision 

Figure 269. Circular coronal incision (Azmy-Eckstein 
technique): A sagittal level; B overcorrecting position; 
C median raphe; D circular incision. 
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7.4.3 Rotational Dorsal Dartos 

Flap Technique: 

Although this technique is effective in mild to 

moderate torsions but it has many disad-

vantages like, shortening of the penis, recur-

rent torsion, numbness to glans and penile 

shaft, neurovascular injury, penile pain, and 

erectile dysfunction, so Nesbit's technique is 

not commonly used alone in torsion repair 

but may be used as adjuvant to another tech-

nique with one or two excisions only to mini-

mize its complications. 

7.4.2 Nesbit’s Technique: 

Nesbit technique has been previously de-

scribed in the treatment of penile curvature. 

The principle of this technique relies on con-

tinuously designed small excisions on the 

long convex side, sutured to counteract the 

curvature and straighten the penis, these ex-

cisions should be limited to the tunica al-

buginea away from the cavernous sinus. 

Since penile torsion is the 3D rotation of the 

corpus, and penile curvature is the 2D tilt of 

the corpus, Nesbit's principle of counteracting 

2D tiling should be modified to counteract 3D 

torsion, so serial tunical resections should be 

performed obliquely rather than laterally . 

As before, the penis is fully engorged, and 

then an artificial erection is performed to con-

firm the direction of the torsion, and to accu-

rately measure the degree of torsion, in this 

erection, the desired resection will be in the 

opposite direction to mark the torsion at 45 

degrees, note the use of a trapezoid Tech-

nical rather than quality technical excision of 

these excisions to avoid overcorrection of the 

condition. 

Excision using the ladder technique is im-

portant for near-perfect results and requires 

an experienced and patient surgeon as each 

excision requires a relaxed penis to perform 

the excision and secure its edges with trac-

tion sutures for twisting before triggering arti-

ficial erection to evaluate the corrected result, 

in the case of residual torsion, perform the 

next excision again with the same steps and 

evaluate the result, and so on, until the opti-

mal result is achieved. 

In hypospadias repair, discussed later, the 

percentage of postoperative fistulas is high, 

as high as 45% according to Horton et al. 

1973, 1993 Motiwala described the use of the 

dartos flap as an interface to enhance ure-

throplasty, and 1996 Duckett and Baskin re-

ported that the percentage of postoperative 

fistulas could be reduced to less than 5% by 

using a dorsally rotated dartos flap, which In-

formation was obtained from Churchill et al. 

officially recognized recommended in 1996 

for the treatment of hypospadias. 

With the dorsal rotational valve technique 

widely used in most hypospadias repairs, and 

although it works well with varying degrees of 

penis torsion, surgeons have tried using the 

buttonhole technique in the dorsal valve to 

minimize penis size rotation. considered a 

postoperative complication. 

From the negativity mentioned above arising 

of an orientation of using the dorsal rotational 

dartos flap in management of torsion penis, 

as design the flap in the direction of the tor-

sion to rotate the penis against the direction 

of torsion either clockwise or counterclock-

wise and act for detorsion of the penis. 
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As with previous techniques, penile detach-

ment should be performed through a sub-

coronal circular incision, followed by an artifi-

cial erection to assess the direction and ex-

tent of the torsion, then a thick dorsal flap, 

strong enough to pull and twist the penis, en-

capsulates the penis. The dorsal dartos run 

in the same direction as the twist, run lateral-

ly and pass through the urethra, secured to 

the tunica albuginea with traction sutures. 

The elastic fibers of the dorsal flap tend to 

retract back into their original position, caus-

ing the penis to rotate against the direction of 

the torsion, called torsion, and while this 

technique is effective for mild to moderate 

torsion, the flap may not be strong enough. 

So the recurrence rate is high, and it is diffi-

cult for torsional torsion to achieve precise 

correction through counter-torque, rather 

than correcting the cause, so we prefer to 

combine it with other techniques to get the 

perfect correction. Make the results perma-

nent. 

In our opinion the perfect permanent man-

agement of the torsion penis is that depends 

on excision and/or repair of the cause of tor-

sion, and so we arrange our previous classifi-

cation according to the causes to optimize 

the proper management technique that per-

forms a good permanent result. 

We consider that corporal plication (Nesbit’s), 

dorsal rotational dartos flap, and even the 

skin reattachment techniques as adjuvant 

techniques that are usually effective in mild 

torsions and some times in moderate tor-

sions, but we think they are not effective in 

detorsion as they are against the anatomical 

principles of surgery and disturbing the  

7.4.4 Excision of Buck’s 

chordee with pubic bone: 

Figure 270. Preparation of dorsal dartos flap from the 
right side of the penis, then flipped anticlockwise to 
make a clockwise rotation of the penile shaft for detor-
sion the penis 

Dorsal Dartos Flap Performed 

Dorsal Dartos Flap Rotation 



 

practical tricks in penile anomalies                                                                                                                  Dr. Attia El-Bagoury 

normal development of the corpora rather 

than correcting the abnormal etiologies.  

So we usually use these techniques to 

strengthen and fix our results with the proper 

techniques, the proper techniques begin with 

degloving technique which considered as the 

first step in torsion management, then fol-

lowed by Gittes test (intracorporeal saline in-

jection and simulated artificial erection) to 

confirm that the result is enough and the 

management is completed or still a residual 

torsion that needs to proceed with another 

technique. 

If the residual torsion after degloving or resid-

ual torsion is moderate to severe (even mild 

torsion according to our protocol) according 

to the Gittes test, proceed to the next step 

and look for extensive unilateral torsion be-

tween the Buck's fascia and the pubis Chord-

ees (adhesion) bones are thought to be a 

cause of twisting and should be removed to 

allow the penis to return to normal. 

Typically, we secure the penis in place using 

a focused fixation suture at the tip of the 

glans, then insert an appropriate catheter into 

the urethra of the penis to protect it during 

dissection, and then remove the penis com-

pletely to the base of the penis by passing as 

previously described casting - The test can 

evaluate torsion and tendon, and can easily 

locate unilateral excessive tendon that is usu-

ally present on the torsion side. 

Excision of the excessive chordee that fix the 

rotated corpora to the pubic bone need a me-

ticulous excision, excision should be done on 

the corporal side using supercut tissue scis-

sors, this procedure should be done under 

penile tourniquet to avoid excessive bleeding 

and with repeated Gittes tests and torsion 

evaluation till getting the optimal result. 

Figure 271. torsion penis with distal penile hypospadi-
as, complete penile degloving and excision of lateral 
abnormal chordee  between Buck’s fascia and pubic 
bones, then detorsion and urethroplasty done. 

Torsion Penis 

Complete Degloving with 

Chordee Excision 

Detorsion  



249 

practical tricks in penile anomalies                                                                                                                  Dr. Attia El-Bagoury 

In general, spongioplasty is a specialized 

technique commonly used for penile recon-

struction as an augmentation layer for ure-

throplasty, Yerkes et al. 2000. cavernoplasty 

is described as moving the cancellous bone 

from lateral to medial with the urethral plate 

and suturing the edges to the midline, there-

by transforming the anatomy of the corpus 

cavernosum from Y to I to cover the ne-

ourethra as a second layer of reinforcement. 

In 2003 Dodat et al. described a complete 

mobilization of the spongiosum medially and 

laterally then sutured on both sides over the 

neourethra to give more strengthening and 

decrease the rate of fistula, but many disad-

vantages were appeared as compromising 

the blood supply of the spongiosum, spongio-

sum is neither sutured to neourethra nor to 

corpora on lateral side leaves urethra uncov-

ered, and partial coverage of urethra at the 

bifurcation of spongiosal pillar may increase 

the chances of fistula, so surgeons return 

again to the spongioplasty technique that de-

scribed by Yerkes et al.  

Spongioplasty in penile torsion is considered 

as the third step in torsion management if the 

torsion or a residual torsion still present after 

degloving (step 1) and Buck’s chordee exci-

sion (step 2), so as the previously mentioned 

surgical classification if the chordee are ex-

cised from the dartos fascia, then the unilat-

eral chordee between Buck’s fascia and pu-

bic bones are excised also, and still torsion 

present the chordee should be considered 

within the corpus spongiosum distally in our 

stepladder dissection management. 

So the principles of spongiosal dissection in 

penile torsion are releasing the abnormal 

chordee within the spongiosum and releasing  

7.4.5 Spongioplasty: the spongiosal abnormal adhesion to the cor-

pora cavernosa and glans for detorsion of the 

penis and also augmentation and strengthen-

ing of the neourethra in cases of hypospadias 

and minimize the rate of postoperative fistula, 

according to these principles a new modifica-

tion of Yerkes et al spongioplasty is arising 

for detorsion of the penis.  

Amilal Bhat Indian pediatric urologist sug-

gested that spongiosal chordee extending to 

the glans and spongiosal dissection should 

be continue into the glans, in 2014 Bhat et al. 

described a modification of Yerkes et al. 

spongioplasty by extending the dissection to 

the glans and didn’t satisfied by incising the 

spongiosum transversely at corona, mobiliza-

tion of the spongiosum that extending the co-

rona into the glans and spongioplasty prevent 

the coronal fistula in hypospadias as well as 

detorsion of the penis. 

Bhat technique here begins with penile de-

gloving and excision of all chordee during de-

gloving including that between Buck’s fascia 

and pubic bones, then dissect the spongio-

sum distally by incising its lateral side and 

proceed to the glans to continue the spongi-

osal dissection on both sides of glanular ure-

thra, that freeing the urethra from any adhe-

sion and complete the detorsion. 

In this technique glanuloplasty is mandatory 

to complete the detorsion, so need meticu-

lous dissection to avoid any injury of the glan-

ular urethra that is thin and close to the skin, 

in cases of hypospadias the same procedure 

is performed with the posterior urethral plate 

especially glanuloplasty to perform the ne-

ourethra, care should be taken with glanular 

dissection as the bleeding is high and usually 

need penile tourniquet, and also you should 

dissect the side of urethra with an enough 

vascularized supportive layer. 
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7.4.6 Mobilization of 

the Penile Urethra: 

In some severe torsions may suggest that all 

previous techniques maybe not enough for 

de-torsion the penis either partially or com-

pletely, so you should proceed to a more ad-

vanced technique that may help you to com-

plete your mission, also in redo de-torsion 

penile surgery the same idea should be in 

mind to be able to finish your job with a good 

result. According to the previous surgical 

classification, the last option is the deep 

chordae tendineae, which are located deep in 

the urethra of the penis and are abnormally 

fixed to the corpus cavernosum, so this 

chordae tendineae needs to be loosened and 

removed, which requires mobilization and 

separation of the penis. The urethra from the 

urethral body.  

On the other hand, there is a theory that 

there is no deep chordae tendineae that 

holds the urethral abnormality to the corpus 

and interprets this as a congenital abnormal 

channel of the penis urethra that makes the 

penis look like a torsion of the penis, the so-

lution says the penis Complete mobilization 

of the urethra, returning it to its normal posi-

tion. In 2014 Bhat et al. suggested that the 

penile torsion might be resulted from eccen-

tric fusion of the urethral folds rather than the 

midline fusion, the ectopic fusion leads to a 

misdirection in the mesodermal proliferation 

and urethral progression to be presented lat-

erally rather than in the midline, Bhat et al. 

confirmed his suggestion by deviation of the 

median raphe of the skin (that developed lat-

er to urethra) to the ipsilateral side of the ure-

thra, and also the deviation of median raphe 

may start from the penoscrotal junction 

(which is the site of starting of the urethral 

eccentric fusion) then proceed to the corona. 

Figure 272. Bhat technique, Penile degloving, Mobili-
zation of divergent corpus spongiosum , Mobilization 
of proximal urethra up to bulbar urethra, Spongioplas-
ty, and Glanuloplasty. 

Figure 273. Gittes test is done by injection of normal 
saline intracavernosal to induce artificial erection. 
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Penile urethral mobilization is the fourth and 

last step in the management of torsion penis, 

this technique is mainly used in severe tor-

sions, redo torsion surgeries and in a badly 

luck non accurately diagnosed torsion severi-

ty, this technique needs a highly skilled hand 

with a big experience and also a good luck in 

his mission. 

Bhat et al. technique is started with a stay 

suture in the glans to fix the penis and induce 

artificial erection (Gittes test) to reevaluate 

the torsion, then perform a complete penile 

degloving till the base of the penis with exci-

sion of all presented chordee either in dartos 

or Buck’s fascia, after that redo Gittes test to 

reevaluate the torsion. 

If residual torsion remains after the Gittes 

test, the next step is to mobilize the abnor-

mally deflected corpus cavernosum, mobili-

zation continues into the glans and may re-

quire mobilization of the urethra/urethral plate 

to the corona. After that, you should have 

spongeplasty, but if it still persists, go to more 

advanced activities. 

Residual torsion beyond all procedures con-

firmed by the Gittes test requires reposition-

ing of the scattered urethra, whether isolated 

or with hypospadias. Complete mobilization 

of the penile urethra is performed, followed 

by distal mobilization, and then proximally to 

the bulbar urethra (penile angle). 

Bhat combined the penile urethral mobiliza-

tion with mobilization of urethral plate or hy-

poplastic urethra into glans, that facilitate re-

positioning of urethra and detorsion the penis 

easily, then reinforce and fix the final result 

with spongioplasty and glanuloplasty. 

7.4.7 Detorsion with 

Epispadias: 

Bhat enumerated the steps his technique as 

follow: 

1. Penile skin degloving 

2. Mobilization of divergent corpus spongio-

sum with urethral plate/hypoplastic ure-

thra 

3. Mobilization of proximal urethra up to 

bulbar urethra 

4. Mobilization of urethral plate/hypoplastic 

urethra into glans 

5. Spongioplasty 

6. Glanuloplasty 

Actually there is no enough studies that de-

scribed penile torsion with epispadias, but the 

known management of epispadias as penile 

degloving, urethral mobilization, and penile 

disassembly either partial or complete, this 

management procedures are enough for de-

torsion the penis 

Figure 274. Penile torsion repair in children following a 
ladder step: Simpler 
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10. Penile degloving is a routinely procedure 

in all penile torsion correction 

11. Chordee excision is essential in manage-

ment of both penile torsion and curvature 

12. Penile urethral mobilization can be the 

definite option for detorsion as well as 

curvature repair 

13. Penile urethral mobilization can also elon-

gate the urethra for urethral advancement 

in hypospadias as well as curvature cor-

rection without plication (avoid penile 

shortening) 

1. Remember that penile torsion prevalence 

is more than what was suggested 

2. Any penile torsion should be respected if 

going to surgery as it may be your night-

mare  

3. Surgical or practical classification is the 

best one that helps you on table  

4. O’clock chart is the most procedure that 

helps you in preoperative evaluation of 

penile torsion 

5. Penile torsion may be a bad surgical trick 

especially for juniors 

7. The techniques that correct the torsion by 

counteraction rather than correcting the 

cause are dorsal rotational dartos flap and 

corporal plication techniques 

8. All techniques that correct the torsion by 

counteraction rather than correcting the 

cause are not enough alone to get a per-

manent result 

9. We prefer to perform the above technique 

only after getting the final results to main-

tain and fix these results 

7.5 Tips and Tricks: 
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8– Hypospadias  
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The name hypospadias is derived from the 

Greek “hypo” that means under and “spadon” 

for fissure, as described by the Alexandrian 

surgeons Antyllus and Helidorus in the 1st 

century, hence hypospadias is a congenital 

penile urethral anomaly, in which the penile 

urethra still present on the ventral penile as-

pect, but its distal orifice (meatus) is present 

proximal (lower) than its normal position (at 

apex of glans). 

Hypospadias is a congenital anomaly involv-

ing the anterior urethra that can affect bot 

men and women, but it is very common in 

men whether very rare in women, so it is usu-

ally discussed and descried in details in 

male. 

Classically, the penile urethral anomaly most 

often accompanied by a cleaved (hooded or 

ventral deficit) prepuce and varying degrees 

of ventral penile curvature due to chordee, 

but chordee and hooded prepuce are not 

necessary for the diagnosis of hypospadias 

as it may presented without chordee or hood-

ed prepuce and diagnosed only with abnor-

mally located meatus. 

Although hypospadias is most often an isolat-

ed feature but may present with concomitant 

cryptorchidism or inguinal hernia, and some-

times associated with congenital heart dis-

ease, cleft palate, musculoskeletal malfor-

mations and anorectal anomalies. 

Phenotype of hypospadias ranges from distal 

penile hypospadias, where the misplacement 

of the meatus is mild, to more proximal mis-

placement where the meatus may be located 

in the scrotum or perineum, that may lead to 

uncertain sex presentation at birth and sex 

identification of the baby is doubt what is  

known as DSD (disorder sexual develop-

ment) that will be discussed later in detail. 

Hypospadias is one of the most common 

congenital anomalies in men, as its preva-

lence about 1 in 300 male live births, in 2004 

Dolk, and Whiteford mentioned that the inci-

dence is currently about 3/1000 boys and in 

10–15% additional congenital anomalies ex-

ist, particularly in the urogenital system. 

8.1 Definition: 

The exact etiology of hypospadias remains 

elusive, although certain risk factors can be 

assessed, as it is known to cluster in families 

but little else is definitive about the genetics 

involved in its etiology and it still seems to be 

a multifactorial anomaly, there are multiple 

factors that seem to produce hypospadias 

such as, endocrine, genetic, and environmen-

tal factors. 

During penile development, the two urethral 

folds on both sides fuse together in the mid-

line to form the urethra, so hypospadias oc-

curs if these folds don’t fuse correctly and the 

progression of the meatus arrest before 

reaching the tip of the glans, this arrest can 

be occurred by one or more of the previous 

factors: 

Endocrine factor:  

As hypospadias can be seen in some rare 

conditions where androgens are either pro-

duced in low levels, or don’t work correctly 

due to androgen receptors insensitivity, so it 

is believed that hypospadias may result from 

the lack of androgen effect due to either dis-

ruption in its synthetic biopathway or defec-

tive local androgen receptors 

8.2 Etiology: 
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Genetic factor:  

As hypospadias can run in families by inci-

dence about 7 percent, it reflects that hypo-

spadias may have a complex genetic back-

ground. 

Environmental factor: 

The global spread of hypospadias can only 

be explained by environmental pollution. Be-

cause hypospadias is more common in moth-

ers who eat only vegetarian food and foods 

are high in estrogen, which can impair penis 

development, estrogen is also present in oth-

er environmental substances, such as pesti-

cides. Therefore, these ecological substanc-

es called endocrine disruptors should be re-

stricted or stressed during pregnancy. 

third of penile shaft 

Middle (midshaft) hypospadias: 

It is about 15-20% of all hypospadias and it 

means that the urethral orifice is located in 

the middle third of penile shaft 

Posterior or proximal hypospadias:  

It is a rare type hypospadias and it means 

that the urethral orifice is located in one of the 

following sites: 

1. Penoscrotal: as meatus is present in the 

penoscrotal junction 

2. Scrotal: as meatus is present in the scro-

tum 

3. Perineal: as meatus is present in the peri-

neum 

There are many classifications of hypospadi-

as that have been defined and published, but 

in general hypospadias is classified accord-

ing to the anatomic location of the urethral 

orifice, and this is arranged in an ascending 

manner from the tip of the glans till the peri-

neum  

Anterior hypospadias: 

It is about 70-80% of all hypospadias and it 

means that the urethral orifice is located in 

one of the following sites: 

1. Glanular: as the meatus present in the 

glans but below its normal site (tip of 

glans) 

2. Coronal: as the meatus is present in the 

coronal sulcus 

3. Distal: as meatus is present in the distal  

8.3 Classification: 
Normal  

Glanular  

Coronal  

Distal  

Midshaft  

Penoscrotal  

Scrotal  

Perineal  

Anterior 

Middle 

Posterior 

Or 

Proximal 

Figure 275. Classification of hypospadias. 
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The evaluation of hypospadias begins with a 

diagnosis of the condition, followed by an as-

sessment of the severity of the case, the con-

dition of the penile tissue, the presence or 

absence of any concomitant penile deformi-

ties, and finally any associated abnormal or 

syndromic conditions. All of this data can help 

you plan a good management plan. 

Diagnosis of hypospadias is as simple as 

spotting, due to abnormal placement of the 

orifice of the canal and incomplete ventral 

foreskin, it should be performed shortly after 

birth, with the exception of Megameatus with 

intact prepuce, which is usually diagnosed 

suddenly during circumcision and must be 

postponed until hypospadias repair. 

The evaluation of classic hypospadias mainly 

relies on physical examination, and should be 

the same as the previous classification, start-

ing from the type of hypospadias, to deter-

mine the state of glans: cleft, incomplete cleft 

or flat urethral plate, and small width of the 

urethral plate. Score 1 cm or more, then con-

tinue scoring by noting any penile bending or 

twisting and finally the position of the scro-

tum. 

Elastosonography (tissue elasticity imaging) 

is an emerging ultrasound technology de-

signed to help for more evaluation of hypo-

spadias, which determines differences in the 

relative elasticity of tissue (a measure of tis-

sue stiffness or Young’s modulus), it also 

demonstrates penile calcifications and vascu-

lar compromise, elastosonography results 

could be used for a more successful preoper-

ative evaluation and then monitor penile func-

tion postoperatively in adulthood. 

8.4 Evaluation: 

Figure 276. Clinical evaluation of hypospadias by 
abnormal position of meatus, hooded prepuce and 
chordee. 

Figure 277. Hypospadiac penis, see hard structures 
(arrow). 

Figure 278. Normal penis. Arrow indicates grade 1 
elasticity. 
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Elastography results show the presence of 

chordae tendineae of varying severity in hy-

pospadias, which are observed in 35% of hy-

pospadias cases and are proportional to the 

severity of hypospadias. Reassess the condi-

tion, as in many cases the assessment 

changes after degloving, especially the ana-

tomical position of the meatal orifice. 

On the other hand, the assessment of atypi-

cal severe hypospadias characterized by mi-

cropenis, penile-scrotal transposition, and 

cryptorchidism should use a different assess-

ment task curve because in the differential 

diagnosis with DSD, it should be performed 

immediately after diagnosis. Complete genet-

ic and endocrine examination. Avoid DSD-

excluded cases, especially congenital adren-

al hyperplasia, as it can be a fatal emergen-

cy. 

Demonstrate the anatomy of hypospadias, a 

special abnormal anatomy that will assist you 

in a successful preoperative assessment and 

careful intraoperative penile dissection. The 

normal penis anatomy has been mentioned 

before, you can modify it to remember, now 

we will describe the different anatomy of hy-

pospadias. 

8.5 Anatomy of Hypospadias: 

8.5.1 Hypospadiac meatus: 

It is either a wide or pinpoints orifice, the 

wide one is commonly transverse in shape 

by may be a circular orifice with a longitudinal 

fissure, the pinpoint one is another common 

type which usually surrounded by elastic  

Figure 279. Untreated hypospadic penis. Arrow indi-
cates grade 3 elasticity. 

Figure 280. Scrotal hypospadias that in differential 
diagnosis with DSD, for full genetic and hormonal assy 

Figure 281. A case has several orifices (lacula of 
Morgagni), the most proximal is the real meatus. 

Real Meatus 
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tissues that make the orifice expand easily 

during micturition in spite of its stenotic or 

atretic appearance. 

On the other hand, some cases may have 

multiple openings representing the openings 

of the paraurethral canal, which are blind and 

not connected to the bladder (Morgagni's lac-

ula), however, parents and residents may 

misdiagnose these cases as distal hypo-

spadias , because they think that the distal 

opening leads to the bladder. The actual 

opening to the bladder is usually at the proxi-

mal end. 

It has an abnormal anatomy with different de-

grees according to the degree of clefting and 

urethral plate projection, and so the glans can 

appear like one of the following characters: 

Cleft glans that characterized with deep 

cleft, narrow urethral plate, and projection of 

the plate to the tip of glans, this usually pre-

sent in megameatus with intact prepuce 

(hidden hypospadias), so it is recommended 

for easily tubularisation of the plate (clefting) 

without incising the plate (narrow) to give a 

good result (projection) 

Incomplete cleft glans that characterized by 

grooved glans with variable degrees of width 

and projection of the plate, so it is suitable in 

various techniques 

Flat glans that characterized with flat non 

grooved glans, and the glans devoid of any 

projection of urethral plate, so the neourethra 

should be embedded deep into the glans af-

ter a generous slitting of the glans to get a 

satisfactory cosmetic appearance and main-

tain a wide meatus 

8.5.2 Hypospadiac glans: 

Figure 282. Glanular types in hypospadias, cleft, in-
complete cleft, and flat glans. 

Cleft glans 

Incomplete Cleft glans 

Flat  glans 
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The urethral plate is a pink mucosal groove 

with a distinct mucocutaneous line extending 

from the lower urethral orifice to the base of 

the glans and possibly to the glans. There is 

no erectile tissue under the urethral plate. 

The quality of the urethral plate is generally 

considered to be one of the fundamental risk 

factors affecting the outcome of hypospadias 

repair. Therefore, it is important to establish 

an accurate method to assess the quality of 

the urethral plate regardless of penis size. 

The most accurate way to assess the quality 

of the urethral plate is based on width (less 

than or greater than 8 mm), depth (deep, me-

dium or shallow) and viability (healthy or un-

healthy) or (vascularized or not) of the insert-

ed urethral plate usually depends on the sur-

geon's personal judgment based on his expe-

rience and the dexterity of his hands. 

A urethral plate larger than 8 mm is suitable 

for neurourethral formation, but ideally allows 

for neurourethral formation after a midline in-

cision in a child of 10 Fr, whereas a narrow 

plate smaller than 8 mm is not sufficient to 

form a new urethra, and when performed ad 

libitum, fistula is assumed higher rate. 

The survival rate of the urethral plate is pro-

portional to the depth, as the deep plate is 

considered more feasible, otherwise the shal-

low plate is considered less feasible, and dis-

section and tabulation of the neurourethra are 

discouraged. 

This method of evaluation can help you to 

choose the most suitable urethral plate as a 

new urethra tabulation from the plates that 

should be used in the technique, depending 

on the plate that is the base of the new  

8.5.3 Urethral plate: 

Figure 283. Urethral plate, width more than 8mm, 
moderate depth, and extended into the glans, so it is 
suitable to be used in urethroplasty. 

Figure 284. Urethral plate, width less than 8mm, shal-
low depth, and extended into the glans, so it is not 
suitable to be used alone in urethroplasty. 
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The foreskin of hypospadias can have many 

variants, but in general the foreskin on the 

dorsal side is longer than normal and the 

foreskin on the ventral side is absent, except 

for the Megameatus with intact prepuce, the 

variant of the hypospadias foreskin is the 

monk Cap (hooded), cobra eyes (donkey 

ears), usually intact, flat, V-shaped, with a 

warm neck. 

The classification of hypospadias foreskin 

can help determine the types best suited for 

repairing vascular patterns, such as monk's 

hood and cobra-eye types, which are fortu-

nately the most common because these 

types of foreskin can be easily dissected and 

applied to the urethroplasty and penile recon-

struction. 

On the other hand, there are some types of 

vascular patterns that are the least conducive 

to repair, such as the V-shape and the flat-

shape, which require skilled hands to perform 

small-scale dissection of the foreskin, and the 

last is the collar-scarf pattern, which is an ad-

herent foreskin that requires special technical 

preparation. 

Finally, the vascular integrity of the foreskin 

should be transilluminated with a light source 

to avoid foreskin vascular damage, in addi-

tion, the hypospadias foreskin is mostly de-

nervated compared to the normal foreskin, 

which can lead to poor postoperative healing, 

and blood vessels should be used for good 

healing the layers of fibrosis and innervation 

are enhanced. 

urethra, because the urethral plate with spe-

cial histology plays the role of creating the 

ideal important role of the new urethra. 

8.5.4 Hypospadiac prepuce: 

Figure 285. Classification of the hypospadiac prepuce 
are monk’s hood (hooded), cobra eyes (dog-ears), 
normal intact, flat, V-shaped, and collar-scarf. 

Hooded prepuce 

V-shaped prepuce 

Figure 286. Vascular integrity of the prepuce as ap-
peared by trans-illuminated with a light source . 
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Although chordee was described in various 

anomalies before in this book, the first time 

that chordee was described was in the 1930s 

by Clinton Smith to describe congenital cur-

vature associated with hypospadias, chordee 

is caused by the presence of fibrous bands 

within the penile tissues. 

Chordee can be classified into: 

Chordee without hypospadias: as men-

tioned before in penile curvature and torsion, 

with a normal penile urethra, either primary 

congenital chordee or secondary from previ-

ous surgery like circumcision 

Hypospadias with superficial chordee: in 

which the fibrous bands present in skin and 

dartos fascia, that can be corrected by de-

gloving 

Hypospadias with deep chordee: when the 

chordee present in Buck’s fascia deeper to 

the urethra, that need incision of the urethral 

plate to correct the curvature of the penis 

Any type of chordee should be excised to re-

straighten the penis for the ability to do its 

function successfully, this technique is called 

penile Orthoplasty that was described before. 

Chordee is a highly vascularized tough fi-

brous tissue especially the deep one, and so 

its excision need special skills and instru-

ments to complete the mission without bleed-

ing nor injury of vital structures. 

Although Gittes test is an essential technique 

that points to a residual chordee or not, you 

should insure that the corporal bending not 

from its molding to avoid corporal injury from 

excessive aggressive excisions. 

8.5.5 Chordee: 

Figure 287. Chordee with hypospadias . 
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The surgical error in treating hypospadias is 

to treat it as only an abnormality of the ure-

thra, acting like a plumber, working for only 

one goal, the natural passage of water 

(urine), forgetting that the main function of 

the penis is not to urinate but achieving a full 

erection in order to achieve successful inter-

course and maintain a man's natural sexuali-

ty. 

Although this dislocation was prevalent for 

many years until the advent of plastic surgery 

techniques re-established the priority of treat-

ing hypospadias, some surgeons still repair 

hypospadias in the same way as urethroplas-

ty without plastic surgery (Orthoplasty tech-

nique), which is often assigned to fix leading 

to bad results or even failure. 

On the other hand, unfortunately, some sur-

geons and physicians believe that mild hypo-

spadias are glandular or even distal hypo-

spadias with normal urine flow that do not re-

quire surgical repair, agree with the previous-

ly mentioned positioning, but forgetting there 

are two fundamental factors that should 

change your mind. 

First, the penile tissue elasticity usually 

shows some hardness which decreases the 

power of erection and results in erectile dys-

function in the future, as seen by elastoso-

nography on the unrepaired hypospadias that 

reveals grade 3 elasticity (figure 278) wher-

ever the normal penile elasticity is grade 1 

(figure 277). 

Second, psychological barriers can make 

some cases of hypospadias abnormal, so we 

believe that these two factors are sufficient to 

make surgical repair of any hypospadias nec-

essary. 

Surgical repair is the only possible option for 

treating hypospadias, but in general, hypo-

spadias is an interesting and challenging sur-

gical problem because the goals of success-

ful hypospadias repair, in addition to normal 

urine flow and penile appearance , but also to 

have adequately successful normal sexuality. 

It is an erection in late adulthood. 

John W. Duckett was responsible for evolving 

and developing discipline that remains at the 

forefront of pediatric urological innovation, so 

John W. Duckett is considered as the godfa-

ther of a new science called Hypospadiology. 

Although the availability of pediatric sur-

geons/urologist subspecialists, various suc-

cessful surgical techniques, and the ad-

vanced technology, still the hypospadiac re-

pair is a big surgical challenger, that need a 

specially skilled surgeon who can choose the 

ideal technique for the proper case which 

may be changed intraoperatively. 

So always said that the hypospadiologist 

should be skilled in at least five surgical 

techniques of hypospadias, as well as 

should be versed in the hypospadiac ana-

tomical dissection. 

We can summarize the types of surgical in-

terventions that contributed towards better 

functional and aesthetic results and helps the 

affected child in his future sexual intercourse: 

Orthoplasty: surgical straightening of the pe-

nis as mentioned before 

Urethroplasty: is realignment of a ne-

ourethra in the usual natural position 

Glanuloplasty: is fascinating of the glans to 

compensate the neourethra within it 

8.6 Management: 8.6.1 Hypospadiologist: 
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Once hypospadias have been diagnosed and 

carefully evaluated, parents' counseling is the 

first step in treating hypospadias. Parents' 

counseling plays an important role in the suc-

cess of surgery, prevention of complications, 

and prognosis of surgical outcome. 

Parental counseling is a true art of communi-

cation where a professional or trained person 

(hypospadias surgeon) tries to help parents 

understand their responsibilities and resolve 

their difficulties through psychological adjust-

ment hence the importance of this element in 

managing forecasting , on the other hand is 

overlooked by many surgeons, we found it 

crucial to emphasize the role of counseling 

and to help surgeons acquire some psychiat-

ric skills and become qualified in this commu-

nication art. 

occur and how to be avoided 

2- Motivation:  

Parents must be motivated for good care of 

the baby and giving proper treatment, as care 

of the penile dressing and the intraurethral 

catheter with administration of proper treat-

ment as well as a good patience for 7 days 

will get the best results, as part of motivation 

parents may be shown photos and videos of 

previously successful cases with normal func-

tional and sexual life.  

3- Guidance:  

Parents should be guided allover the post op-

erative 7 days in a condensed close follow up 

either by recurrent visits or even by 

WhatsApp number, for correction of mis-

takes, reinformation and reassurance 

4- Encouragement for preventive meas-

ure:  

This is an essential issue to support the par-

ents and help for good postoperative results 

a- Parents should be psychologically encour-

aged for prevention of blame themselves and 

emphasizing that this condition is not the fault 

of any of the parents and insure that familial 

incidence of hypospadias is just 7% 

b- Parents should be encouraged for a vital 

preventive measure as contraindication of 

circumcision in this condition because the 

prepuce may be used in repair of hypospadi-

as 

8.6.2 Parents Counseling: 

8.6.2.1 Objective of Counseling:  

1- Information :  

Parents should be informed and made realize 

all details about the condition of their baby, 

they should be informed about the plan of 

management and what will be done in-

traoperative, they should be informed that the 

first operation has the best chance of suc-

cess and so should be done by an experi-

enced surgeon, also they should be informed 

about the expected complications that may   

8.6.2.2 Types of counselling:  

1- Directive counselling:  

In classic hypospadias either mild or moder-

ate, and with intelligent or experienced  

Preputial reconstruction: either used in the 

surgical repair or just circumcised  

Penoscrotal reconstruction: to maintain the 

normal penoscrotal proportion 
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parents (previous similar baby), parents 

should be informed directly with information 

and instructions 

2- Indirective counselling:  

In classic hypospadias but with obsessive 

inexperienced parents, direct information and 

instructions about the case can make more 

obsession and make them hesitating to de-

cide, so it is better to inform them indirectly 

inside a discussion 

3- Interpretive Counselling:  

This is a highly complicated psychotherapeu-

tic approach which is used with parents hav-

ing penoscrotal hypospadias or intersex ba-

by, as these cases have a various prognosis 

according to the size of penis, chordee, avail-

ability of healthy tissue, associated anoma-

lies, hormonal and genetic assay, we thing 

that hypospadiac surgeon alone is not 

enough to deal with this counseling and may 

need a qualified and specially trained psy-

chologist or psychiatrist. 

2- Prognosis of the condition in general and 

about their case especially plan of manage-

ment 

3- The suspected complications and its cor-

rection 

4- Follow up instruction in the short and long 

term 

5- Reassurance of the parents about the suc-

cess rate of previous management 

6- Try to delete their feeling of guilty to ward 

their son 

7- Trustiness in the qualification of the opera-

tive team and the operative site 

8.6.2.3 Place of Counselling: 

Parents counseling should be done in a spe-

cial room with comfortable atmosphere 

equipped with audiovisual aids, counseling 

should not be done in the operative day ei-

ther pre or postoperative to avoid confusion 

of the information due to the subconscious 

anxiety in parent‘s mind and also should not 

be done in front of other patients or relatives 

as a discussion of this condition is a very per-

sonal matter. 

8.6.2.4 Contents Of Counselling: 

1- Discussion of every thing about the condi-

tion 

8.6.2.5 Who should give 

counseling:  

Hypospadiac surgeon should have two skills 

to be qualified for counseling session as a 

good counselor: 

1- Professional Qualification:  

Professionally qualified persons with a big 

impressive personality and great experience 

of the subject are successful counselors, it is 

preferred that a hypospadiac surgeon should 

arrange the counseling as he is the profes-

sional authority and has the prestige that the 

parents respect, and so his advice will have 

greater significance and importance for the 

parents.  

2- Personality Qualification:  

Personality qualification is also very important 

for the counselor, as a counselor should be 

sincere, honest, and sympathetic who should 

have the ability to set parents at peace with 

his kind manners, parents should feel free to 

talk and discuss their fears, follow up instruc-

tions and postoperative complications. 
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8.6.2.6 Successful counseling 

session:  

In counseling sessions, parents should be 

given new information and should be motivat-

ed to follow it, the counselor must develop a 

discussion and describe the plan of manage-

ment, he must gain the confidence of the par-

ents and establish a kind rapport with them 

before giving advice and help to the parents, 

so factors that lead to the success of the 

counseling session are: 

1- Listen to parents:  

A counselor should be a good audience, by 

listening many important points can be noted 

which may help in the diagnosis and man-

agement of the patient.  

2– let parents speak freely: 

Let the parents complete what they want to 

say, and do not cut the parents' statement in 

halfway. 

3- Maintain eye to eye contact with the 

parents: 

The facial expression of the parents provides 

many clues that help in the success of the 

session, as eye to eye contact provides feed-

back about parents' unspoken feelings and 

reactions to their advice. 

4- Communicate with parents at their edu-

cational level. 

5- Encourage to take own decisions:  

Let the parents take their decisions freely 

6– Improve health education:  

As the more education of their case, the 

more improvement of the prognosis 

8.6.3 Time of Surgical Repair: 

Hypospadias repair can be performed at any 

age, but in order to determine the ideal time 

for surgical repair that can provide the correct 

outcome, we should identify factors that in-

crease the success rate of repair, and seek 

and schedule these factors in specific situa-

tions. Great results from great surgeons and 

responsible parents. The basic rule of thumb 

in any surgical condition is that the earlier the 

surgery, the better the outcome, and whenev-

er another key indicator does not provide evi-

dence of the benefit of early surgery, surgery 

should be delayed to reduce the risk factors 

for surgery. As reported by Marrocco et al, 

anesthesia avoids early childhood, so the 

search for the least suitable age for surgery 

is still ongoing. The earliest possible interven-

tion took place in 2004. 

Risk factor of anesthesia: 

Recently, pediatric anesthesia by a pediatric 

anesthetist is more safe and not have an in-

creased risk if performed at least at a 6 

months old  

Penile size factor: 

As described before, the first 3 months of life 

are an essential period for penile develop-

ment due to the Minipuberty, that begins im-

mediately after delivery and reach the peak 

at 3 months old, as the penile growth rate is 

about 1mm/month in the first 3 months, then 

return to the normal penile growth rate at 6-9 

months old, the normal penile growth rate is 

less than 8 mm in the first 3-4 years, so it is 

preferred to delay the hypospadiac repair af-

ter the first 3 months to avoid penile growth 

interruption, and it is better to perform the re-

pair at least at 6-9 months old 
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Sexual identity factor: 

This is a controversial factor, as there is no 

evidence of the exact time children can iden-

tify their genitals. This is important because 

any surgical intervention on the reproductive 

organs can have psychological effects on the 

patient after genital awareness has devel-

oped. 

Hypospadias repair after the development of 

sexual identity reveals an increased risk of 

emotional, psychosexual, and cognitive im-

paction, so we try to determine the time of 

genital awareness to do the repair earlier and 

improve the emotional as well as the psycho-

logical result. 

Because the so-called psychological window 

is between 6 and 18 months, some authors 

suggest that this is also the timing of gender 

identity, but Weber describes boys over 18 

months as having no significant psychologi-

cal effects compared to boys under 18 

months differences, so the time horizon for 

gender identity can be expanded. 

Hypospadias repair according to the sexual 

identity is preferred at 6-18 months, but re-

member that in sever case that need multiple 

operations, all operations should be complet-

ed before the child enters kindergarten (less 

than 30 months) to avoid the psychosexual 

impaction. 

Patient control factor: 

Control of the baby movement according to 

the motor development is preferred below 

age of 6 months, that help parents to control 

and easily follow up their baby postoperative, 

with development of the baby his movements 

become more obvious and it is more difficult 

to be controlled easily 

In 2006 Shaw et al. described that in The 

"Terrible Twos" the term which describe the 

changes that parents often observe in 2-year-

old children, it is a difficult period of uncoop-

erative behavior and so the elective surgery 

is best avoided. 

Terrible Twos children undergo major motor, 

intellectual, social, and emotional changes, 

that make children can understand much 

more speech than they can express which 

contributes to emotions and behaviors that 

are difficult for parents to interpret, which 

leads to struggling with their reliance on their 

parents and their desire for independence, so 

better to perform the repair below this age. 

Referral center factor: 

Hypospadias surgery is a highly specialized 

surgery, and not every pediatric surgeon can 

perform it even mild form of hypospadias, so 

it is better to do surgery as early as possible 

except in the absence a qualified center, hy-

pospadias repair should be delayed tell 

reaching the specialized referral center. 

Referral center should be prepared with a 

qualified pediatric anesthetist team with great 

experience and good intensive care services, 

also centers with good results should perform 

at least 50 hypospadias repairs per year. 

As the first operation in a virgin case always 

take the highest success rate, so it is better 

to wait to do it in a specialized center rather 

than multiple redo surgeries 

Rate of complications factor: 

Many studies presented that complications of 

hypospadias repairs are increasing after age 

of one year as described by Marrocco et al. 

so it is recommended to perform hypospadi-

as repair below 1 year old. 
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The timing of pediatric hypospadias repair 

has a wide range according to the previous 

factors, because it can be performed from 3 

months to kindergarten (less than 30 

months), so determining the ideal timing of 

surgery should depend on the severity of the 

case and the center equipment. 

In general, many authors have attempted to 

determine the optimal time to repair hypo-

spadias, so in 1996 the American Academy 

of Pediatrics recommended elective surgery 

on the male external genitalia between 6 and 

12 months. 

We prefer to schedule treatment and surgery 

based on the severity of the case, consider-

ing all previous factors, we prefer to operate 

on mild-to-moderate hypospadias with nor-

mal penis size at 6 months of age. 

In severe cases with a small penis, we prefer 

starting the management immediately after 

birth, for making a good evaluation and psy-

chosocial support of the parents successful 

of parents counseling sessions, as these cas-

es always need multiple operations we prefer 

starting after 3 months old, to make us able 

to complete all operations at 18-30 months 

old 

Finally, as described by Bracka, surgical re-

pair of delayed hypospadias or recurrence in 

adulthood has a higher complication rate, but 

the quality and aesthetics of the repair are 

more important to the patient than the num-

ber of procedures. 

Preoperative hormonal treatment is fashiona-

ble applied before hypospadias surgery, 

there is a big dilemma in the discussion about 

the hormone of choice, time of its application 

before surgery, proper dose, and route of ad-

ministration, the benefit of the hormonal treat-

ment on penile improvement, and better sur-

gical outcomes is still not well-defined. 

Androgenic stimulation provides more tissue 

to operate and healthier vascular structure to 

promote healing. This may be beneficial, es-

pecially in patients who have failed previous 

surgery or who have a small penis, but some 

disadvantages of androgen therapy have 

been described, including an increased risk 

of intraoperative bleeding due to its angio-

genic effects and wounding due to adverse 

effects re-epithelialization of poorly healed 

androgens. 

Although there are several disadvantages of 

androgen administration, such as abnormal 

hair growth, hoarseness, and vulvar pigmen-

tation, the most serious disadvantage is the 

fusion of the pineal gland due to the greatly 

increased serum testosterone, resulting in 

irreversible short stature, so try to fewer an-

drogen dosing disadvantage options. 

Testosterone can be administered on the pe-

nis in the form of a 1% testosterone topical 

cream before surgery or as an intramuscular 

injection (1-2 mg/kg per month) for 3 months 

to one month before surgery, but it is admin-

istered in different ways. Some systemic side 

effects, tissue edema, causing more bleed-

ing, may not improve outcomes. Also, it usu-

ally does not work topically because it needs 

to be converted into dihydrotestosterone  

8.6.4 Preoperative Hormonal 

Treatment: 
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(DHT) in order to break down as active tes-

tosterone on the genitals. 

DHT, which is made from testosterone 

through the action of 5-alpha-reductase, is 

only used topically and works better, Kaya et 

al. The study by Monfort et al. showed that 

topical application of DHT reduced the inci-

dence of complications (including fistulas, 

strictures, glomerular dehiscence, urethral 

diverticula, and strictures) from 24% to 3% 

and scarring from 42% to 5% . described that 

a 4-week trial with topical DHT daily resulted 

in a significant 50% increase in penis size 

beyond normal levels. 

DHT, which is made from testosterone 

through the action of 5-alpha-reductase, is 

only used topically and works better, Kaya et 

al. The study by Monfort et al. showed that 

topical application of DHT reduced the inci-

dence of complications (including fistulas, 

strictures, glomerular dehiscence, urethral 

diverticula, and strictures) from 24% to 3% 

and scarring from 42% to 5% . described that 

a 4-week trial with topical DHT daily resulted 

in a significant 50% increase in penis size 

beyond normal levels. 

Remember that DHT gel is for external use 

only and should not be applied to any broken 

areas of the skin. Remember that long-

standing usage of DHT may produce some 

side effects like mood swings, irritability, hy-

peractivity, weight gain, extra hair growth, 

hoarseness, oily skin, and acne, that will dis-

appear when the dosage is adjusted so If the 

doctor decides that your child should stop us-

ing DHT, return any remaining gel to your 

pharmacist and do not throw away. 

Keep the gel at room temperature, away from 

bright light or direct sunlight and away from 

heat, also do not store it in the fridge. 

Additionally, several studies have implicated 

other endogenous hormones similar to tes-

tosterone such as human chorionic gonado-

tropin (HCG), normally the pituitary gland pro-

duces a small amount of hCG ranging from 1-

32 miu/mL, HCG injection is also approved 

by the FDA to help the body increase produc-

tion of testosterone, increase gonadal 

(testicular) size, improve sexual function in 

men, and increase sperm production to re-

duce infertility. 

In men, hCG acts like luteinizing hormone 

(LH) by stimulating Leydig cells to produce 

testosterone and stimulating sperm produc-

tion, because hCG stimulates the testes to 

produce testosterone and sperm, and over 

time the testicles become larger and the pe-

nis also will enlarge, HCG is used to improve 

the repair of hypospadias due to its effect on 

penis enlargement. 

HCG administration should be done with 

great care to avoid raising testosterone levels 

to pubertal levels to avoid irreversible short 

stature. The paediatric dose of preoperative 

HCG is 50 IU/kg/dose twice weekly for 6 

weeks, beyond that time is the problem. An-

other updated regimen is 100 IU/kg/dose 

twice weekly for 6 weeks 3 weeks, developed 

as a streamlined economic program. 

HCG is made from hamster ovary cells, so 

children who are allergic to hamster proteins 

should not take HCG. HCG is only available 

as an intramuscular injection under the brand 

name Pregnyl (Epifasi or Choriomon) 5000 

IU, the most common side effects of HCG in-

jections are gynecomastia, stomach pain, 

nausea and vomiting, usually HCG admin-

istration is safe when taken properly by a 

doctor guidance. 
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However, the absence of proper preoperative 

hormonal therapy protocols and administra-

tion route optimization leaves the issue as to 

whether these androgens are significantly 

beneficial in improving surgical repairs and 

their resultant complications, while their real 

benefit regarding the surgical results is yet to 

be defined. 

So here we will discuss our preoperative hor-

monal therapy protocol, which depends on 

our experience with similar cases, with the 

preservation that this protocol is administered 

to cases with small penises or small shallow 

glans. 

We are used to using a combination of HCG 

and DHT, we used HCG injection 100 IU/kg/

dose twice weekly for 3 weeks with a local 

application of Andractim gel twice daily for at 

least 3 months, and this protocol should be 

stopped about 5 weeks preoperatively. 

Keep HCG ampoules at room temperature 

less than 25 degrees so it is better to keep 

them in the fridge 

In small babies determine the dose by insulin 

syringe 100 units to avoid increasing the dis-

solvent that may lead to pain, redness, and 

abscess at the site of injection 

Don’t preserve the remaining ampoule as it is 

not stable after dissolving 

Figure 288. Our protocol, Epifasi 5000 (HCG), and 
Andractim (DHT). 
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Surgical repair is the only possible therapeu-

tic option for hypospadias, but in fact, there 

are over 300 surgical techniques described in 

hypospadias repair and the hypospadiolo-

gists are still in search of the ideal technique, 

as the philosopher Santayana (l863-1952) 

said those who cannot remember the past 

are condemned to repeat it, and McCarthy 

(1990) said the longer you look back, the fur-

ther you can look forward, we believed that 

there is nothing new in hypospadias surgery 

not previously described. 

Therefore a review of each of the previous 

techniques and its principles can help you to 

arrange major principles for hypospadias re-

pair and also help in developing new tech-

niques, as done in several techniques, for 

example, the Mathieu technique which is 

based on meatal-based flap principle that 

was introduced previously by Wood in 1875. 

Principles of all techniques have an individual 

important target that the resulting penis after 

adjustment should be suitable for future sex-

ual intercourse, should allow the patient to 

void while standing, avoid shortening the pe-

nis, and should give an acceptable cosmetic 

appearance, so in general hypospadias re-

pair must be performed in the following prin-

ciples: Orthoplasty, Urethroplasty, Glanulo-

plasty, Preputial reconstruction, and 

Penoscrotal reconstruction to get the ideal 

result. 

Hypospadias has various types and a large 

number of reconstructive techniques and 

their modifications, therefore, it is impossible 

to obtain a consensus-based on outcomes 

and provide guidelines even with the pres-

ence of the previous principles, part of the  

dilemma is that well-designed prospectively 

controlled studies are rare, many surgeons 

depend on the anatomical classification to 

design the proper technique which may be 

changed obviously after degloving. 

Despite the lack of guidelines, the hypospedi-

ologist surgeon can determine and select the 

most appropriate reconstruction technique 

based on the state of the penile tissue, such 

as well-developed or non-developed foreskin, 

deep and well-developed glans sulcus to flat 

and conical, well-developed urethral plate In-

complete and wide or narrow, normal or re-

duced penis size, absence of curvature, nor-

mal introitus location and scrotum, hypo-

plasia, bifurcation or transposition, great care 

should be taken when choosing this tech-

nique intraoperatively after degloving. 

In the end, the best technique for hypospadi-

as repair is the one that works best, so the 

technique should be chosen not only on the 

basis of previous guidelines, but also on the 

experience of the hypospediologist with the 

technique, as the surgeon must overempha-

size the choice technique this is suitable for 

each patient, so we insist that the lower sur-

geon should have several techniques in order 

to be able to choose the best technique for 

the right case in different situations. 

We will now go on to discuss the most com-

mon techniques that we prefer for hypospadi-

as repair, but first we will discuss the basic 

techniques that are primarily used as a fun-

damental principle in all hypospadias repairs 

and are responsible for increasing the suc-

cess rate, and we prefer to use these tech-

niques. They are called assistive techniques, 

so hypospadias reconstruction techniques 

can be divided into assistive and primary 

(urethroplasty) techniques. 

8.6.5 Operative techniques: 
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Degloving of the penis is considered as a pri-

mary step in hypospadias surgery to release 

any tethering causing superficial chordee, 

degloving of the penile skin is essential to 

evaluate the degree of penile chordee and to 

release the shaft of the penis from its attach-

ment, in 1968 Allen and Spence used the 

technique of degloving the penile skin for the 

first time in repair of coronal hypospadias 

case with moderate to severe chordee.  

In cases of skin restraint and dartos defects, 

the shaft sheath is corrected by degloving the 

penis, followed by a Gittes test to check the 

adequacy of shaft sheath correction. If resid-

ual chordae are present, proceed with one of 

the various chordectomy techniques. 

Although penile degloving is routinely per-

formed in hypospadias repair, in some cases 

correction of the chordae tendineae only 

through a transverse skin incision 2 cm proxi-

mal to the hypospadias canal is not recom-

mended because degloving can compromise 

the blood supply to the flap , may increase 

the occurrence of hematoma and lead to se-

vere edema after penile surgery. 

Penile degloving to be performed the penis 

should be fixed in a stretched position, this 

can be occurred either by penile retraction 

device or by a traction suture is placed in the 

glans, the usually used in pediatric hypo-

spadias repair is a 5-0 polypropylene traction 

suture placed centralized in the tip of the 

glans, then hard Nelaton catheter is passed 

to assess the urethra and overlying skin, and 

also act as a urethral protector by helping the  

surgeon to visualize and feel the urethra dur-

ing dissection and degloving. 

Degloving is performed by making a circum-

scribing skin incision 2 mm proximal to the 

meatus and the penile skin is dissected to the 

penoscrotal junction, corpus spongiosum in 

the normal state usually covers the urethra 

for more protection but in hypospadias, it 

usually terminates proximal to the hypospadi-

ac meatus, and dartos fascia is commonly 

deficient on the ventral aspect of the penis, 

the penile urethra is very thin at this site and 

it may be adherent to the skin. 

When making an incision in the hypospadias 

fissure, care should be taken to make a U-

shaped incision, which is closer to healthier 

tissue, and if the natural urethra is too thin 

and adheres to the skin for dissection, saline 

can be injected into the skin, followed by rou-

tine artificial erection for further evaluation, in 

proximal hypospadias repair the incision is 

unrestricted but usually extends along the lat-

eral edges of the urethral plate and around 

the urethra, it is important to avoid cutting the 

charm wider than the plate where the follicles 

may be incorporated into the new urethra. 

degloving is completed when dissection 

reaches the base of the penis (penopubic 

and penoscrotal junction), degloving can cor-

rect mild penile deformities (curvature or tor-

sion), prepare the penis for the next step, and 

convert penile skin to be used as a flap, de-

gloving can be performed with or without a 

penile tourniquet, then after degloving Gittes 

test should be done to reevaluate the condi-

tion and the further desired techniques. 

8.6.5.1 Adjuvant techniques 

          (Principles): 

8.6.5.1.1 Degloving: 
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Figure 289. Penile degloving technique in hypospadias. 
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Although Orthoplasty was described before in 

penile curvature, we will describe here Ortho-

plasty in detail in hypospadias, as Orthoplas-

ty is an essential technique to straighten the 

deformed penis, so it must be performed be-

fore urethroplasty if needed to avoid redo of 

hypospadias repair again from the start. 

Orthoplasty of the deformed penis is a critical 

step in hypospadias repair, it is performed 

after penile degloving if the Gittes test re-

veals a penile chordee/deformity, chordee 

distribution percentage varies as skin tether-

ing 32%, fibrotic fascia 33%, corporeal dis-

proportion 28%, and congenitally short ure-

thra 7%, as known the significant chordee is 

clinically defined as curvature greater than 20 

degrees. 

Although intraoperative assessment of penile 

curvature by pharmacologic intracorporal in-

jection of the arterial vasodilator prostaglan-

din E1 is a more accurate and continued as-

sessment of penile curvature, the artificial 

erection induced by saline injection (Gittes 

test) remains the most commonly used 

means to assess the presence and severity 

of penile curvature before, during, and after 

its correction. 

Chordectomy alone rarely leads to a straight-

ening of the penis, due to the developmental 

molding of the tunica albuginea on the ventral 

and dorsal aspects of the penis, depending 

on the extent of the penile curvature, the re-

construction can be performed either through 

dorsal or ventral corporoplasty according to 

the degree of curvature and the penile length 

to avoid more shortening of the penis, usual-

ly, the curvature of less than 50 degree is 

best approached dorsally, while the curvature  

8.6.5.1.2 Orthoplasty: 

Figure 290. Self-Retaining Retractor System enables 
surgeons to gently retract and secure delicate soft tis-
sue away from the operative surface so that they can 
focus on the procedure. Surgeons can therefore per-
form procedures without stay-sutures or manual re-
traction. It significantly increases the surgeon’s visuali-
zation, organization, and control of surgical sites.  
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of more than 50 degrees should be ap-

proached ventrally. 

Orthoplasty techniques: 

There are various techniques of Orthoplasty 

that hypospediologist should experience in 

them, to be able to decide the proper tech-

nique used or may combine two techniques 

to get the best result without shortening the 

penis, as John Ducket said the concept of 

lengthening is better than shortening: 

Nesbit’s plication technique: 

In 1965 Nesbit described his corporoplasty 

technique by a circumferential subcoronal in-

cision made and the penis was degloved to 

the penile root, Buck’s fascia was then longi-

tudinally incised at the sides of the corpora 

cavernosa and freed, the dorsal neurovascu-

lar bundle was elevated on an elastic strip, 

then normal saline serum was injected into 

the corpus cavernosum through a 16 gauge 

needle to achieve an artificial erection (Gittes 

test), and excising an ellipse or ellipses from 

the dorsum of the tunica albuginea, and the 

defect repaired in watertight fashion to short-

en the convex side of the penis and correct 

the curvature, although many modifications 

Nesbit technique still the most popular one. 

Kelami’s technique: 

in 1987 Kelami added a small modification to 

the Nesbit technique by applying subsequent 

Allis clamps to the convex side of the penis, 

allowing visualization of the final surgical re-

sult, before initiating any incision and then 

completing the plication as Nesbit’s tech-

nique. 

Heineke-Mikulicz technique  

In 1973 Heineke-Mikulicz technique was es-

sentially used by making two longitudinal  

Figure 291. Nesbitt either dorsal or ventral, Elevate 
dorsal neorovascular bunddle (NVB), Excising an el-
lipse or ellipses from the dorsum of the tunica al-
buginea, Closing the defects in water tight fashion 
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dorsal incisions, one on either side of the 

neurovascular bundle with transverse closure 

to shorten the convex side, on the other 

hand, the Heineke-Mikulicz principle can be 

used in a reverse manner as several trans-

verse incisions in the tunica on the concave 

side are closed longitudinally to achieve 

lengthening of the concave aspect of the pe-

nis, remember that, Nesbit and Heineke- 

Mikulicz principle can be used simultaneously 

on opposing aspects of the curvature. 

Ebbehoj and Metz technique: 

In 1985 Ebbehoj and Metz described plica-

tion without incisions of tunica albuginea, a 

simple plication procedure to correct penile 

curvature using 2–0 non-absorbable proline 

sutures (selected when thinner suture failed), 

in 1991 Knispel et al. modified the Ebbehoj 

and Metz technique by inverting the plication 

suture knots. 

Yahia's technique: 

In 1990 Yachia described his technique as 

performing several longitudinal incisions of 

tunica albuginea with no more than 1 cm in 

the contralateral side of the curvature, fol-

lowed by a transversal plication with 4-0 

nonabsorbable proline sutures, Yachia tech-

nique is considered as a derivative of the 

Nesbit technique, this technique can produce 

a good result without intraoperative complica-

tion nor residual curvature. 

Tunica Albuginea Plication (TAP): 

tunica albuginea plication was introduced by 

Baskin and Duckett for correcting hypospadi-

as curvature with or without incisions, and 

since that time it had become the operation 

of choice in most patients, after degloving the 

plane of the dissection is kept just outside 

Buck’s fascia and the dissection is completed  

Figure 292. In the Yachia modification, Allis clamps 
are applied to straighten the erection, and a longitudi-
nal incision is made and closed horizontally in each 
clamp location 

Figure 293. Diagrammatic summary of the incisional 
corporoplasty technique. The longitudinal incisional 
corporoplasty technique is based on an inverted Hei-
neke–Mikulicz principle: shortening the longer convex 
part of the corpora cavernosa by closing horizontally 
the longitudinal tunica albuginea incisions for equaliz-
ing its length to the concave aspect of the corpora  
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under the pubic arch, by Gittes test you can 

evaluate the condition and the center of the 

curvature is marked with identification of the 

neurovascular bundles, then three 5/0 deep 

plication polypropylene sutures are placed 

into the tunica albuginea at the 1, 11 and 12 

o’clock positions respectively, TAP is a sim-

ple and effective technique in the long term 

for correcting congenital and prevents dam-

age to the neurovascular bundles with no 

harmful effect on erectile function. 

7. Dorsal Midline Plication: 

Dorsal midline plication technique is a non 

degloving plication technique, as it is impossi-

ble to elevate the neurovascular bundle with-

out damaging some of the nerve branches 

that wrap around the penis, so dorsal midline 

plication is recommended, first evaluate the 

penile curvature using the Gittes test without 

degloving, then a longitudinal 2-cm incision in 

the proximal to the mid penile shaft and dis-

section proceeds till the exposure of the tuni-

ca albuginea. 

Then multiple parallels 2-0 Ethibond inverted 

interrupted sutures are placed in the tunica 

albuginea opposite the angle of greatest cur-

vature, the 12 o’clock position is a nerve-free 

area and is also the thickest and thus strong-

est portion of the tunica, each suture crosses 

a total of 15-20 mm and involved 2 needle 

passages including about 7-9 mm with a 1-

mm gap in between, dorsal midline plication 

is a safe, effective and simple technique that 

can correct most cases of mild to moderate 

penile curvature with hypospadias. Although, 

the previous plication techniques are the 

most commonly used in Orthoplasty, with var-

iable results which are usually effective in 

mild to moderate cases, they have serious 

complications as they are performed against 

the anatomical  

Figure 294. Traditional orthoplasty technique can get good 
results without obvious shortening in mild to moderate cases. 



283 

practical tricks in penile anomalies                                                                                                                  Dr. Attia El-Bagoury 

Principles, shorten the penis, recurrent curva-

ture is common, there is a chance of nerve 

injury, numbness of glans, penile pain, and 

impotence may occur. 

8. Devine and Horton technique  

In 1973 Devine and Horton described their 

new technique which principles remain the 

only surgical solution for lengthening the con-

cave side of the corpora, those principles are 

based on lengthening the concave side ra-

ther than shortening the convex side, so 

Devine and Horton were considered an evo-

lution in penile Orthoplasty, especially in 

short hypospadiac penises. 

Devine and Horton's technique was per-

formed by making a releasing incision on the 

concave side after complete degloving and 

meticulous dissection, then stretching the 

corpora to be lengthened which produces a 

gap that will be covered by a dermal graft, 

the dermal graft is created by taking a non-

hairy skin graft from the groin then this graft 

is defatted and de-epithelized then adapted 

to cover the created corporal gap. 

The major disadvantage of dermal graft is 

tissue harvesting, which increases morbidity 

and lengthens the time of operation, also 

poor results of dermal graft due to shrinkage, 

ballooning, and concomitant venoocclusive 

insufficiency, as the ideal graft should be af-

fordable, easily harvested, from a familiar 

surgical area, and easily vascularized and 

incorporated in the underlying tissue, the pre-

putial graft is considered as a common der-

mal graft. 

the preputial graft is placed with the skin side 

over the erectile tissue, to be vascularized 

from the side opposite to the skin chorium, 

which should be in contact with the loose pe-

nile vascular tissue under the Back’s fascia,  

also the tight construction of the foreskin’s 

keratinized squamous epithelium roles to re-

strict venous leakage. 

In 1980 based on the same principles as 

Devine and Horton, tunica vaginalis had been 

used for grafting the ventral surface of the 

tunica albuginea in penile curvature, as the 

tunica vaginalis can be easily taken from the 

scrotum while dermal grafting requires spe-

cial instruments and expertise in the handling 

of the graft, as well as further postoperative 

care and complication of the donor site. 

Tunica vaginalis grafts were associated with 

necrosis and contracture, so in 2005 a tunica 

vaginalis flap is reported by Braga et al. as it 

showed proximity to the penis, ease of use, 

good tensile properties, and high vascularity, 

after degloving of the penis the deep dorsal 

vein was isolated and clipped at both arms of 

the curvature, the ligated segmental vein was 

transected and removed, then meticulous dis-

section was performed to preserve the neuro-

vascular bundle. 

A 2–3 cm longitudinal incision was made at 

the anterior wall of the scrotum, the tunica is 

incised longitudinally along the anterior sur-

face, preserving the posterior-based blood 

supply, then it is freed from its testicular at-

tachment, and the tunica vaginalis flap is 

trimmed to approximately 1.5 cm, you should 

preserve the proximal blood supply via the 

cremasteric artery, the corporal incision 

should be extended to the 3 and 9 o’clock po-

sitions to allow for complete straightening, 

and the tunica vaginalis flap is then brought 

to the ventral aspect of the corporeal body to 

be anastomosed to the tunica albuginea us-

ing interrupted sutures, artificial erection with 

Gittes test should be performed to confirm 

the satisfactory correction. 
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9. Corporal rotation: 

Corporal rotation was described by Koff and 

Eakins to change the direction of penile cur-

vature for management of the chordee in 

cases of epispadias and hypospadias, the 

principle of corporal rotation includes separa-

tion of the corpora cavernosa from the ure-

thral plate and distal corpus spongiosum, cor-

poral rotation was further strengthened by 

combining a group of transverse dorsal plica-

tion nonabsorbable sutures.  

These sutures are taken from dorsolateral 

aspect of one corpus cavernosum across the 

midline to the other side such that the corpo-

ra are rotated toward the dorsal midline with-

out incision into the corporal bodies prevent-

ing penile shortening, disadvantages of cor-

poral rotation are that sutures lay on top of 

the nerves causing a crush injury, when incis-

ing the septum there is a risk of cutting into 

the corpora cavernosum, an extension of the 

corporal rotation is the penile disassembly 

technique as popularized by Perovic and 

Djordjevic in boys with a complete primary 

epispadias that will be discussed in epispadi-

as. 

10. Division of Urethral plate: 

Correction of penile curvature is the most im-

portant goal for a proximal hypospadias re-

pair, so trials to repair the proximal hypo-

spadias with severe penile curvature in one 

stage without division of the urethral plate are 

mainly associated with a high risk of recur-

rent penile curvature, thus the fact that the 

urethral plate has been divided is likely a 

good point for the patient. 

Once the urethral plate is divided the curva-

ture is almost corrected, so that division of 

the urethral plate is the most important factor 

in preventing recurrent penile curvature in  

patients with severe penile curvature and 

proximal hypospadias, to complete the 

straightening of the penis and full correction 

of the curvature another technique should be 

practiced. 

11. Extended urethral mobilization: 

The management of severe or proximal hy-

pospadias is still the ‘Holy Grail’ of hypo-

spadiology due to severe curvature that 

makes a big challenge for Orthoplasty, alt-

hough the division of urethral plate is usually 

used as an Orthoplasty technique in such 

cases the importance of urethral plate be-

come a fact and should be respected, in an-

other way division of urethral plate produces 

some disadvantages like, complete the repair 

of hypospadias in 2 or more surgeries, drib-

bling of urine or ejaculate, and penile torsion. 

Surgical orientation became focused toward 

the preservation of the urethral plate rather 

than its division, in 1898 Beck and Hacker 

described the first principles of urethral mobi-

lization in distal hypospadias, depending on 

extensive urethral mobilization to obtain a 

tension-free anastomosis with the terminal 

glans which still used successfully in the re-

pair of urethral circumcision injuries, in 1987 

Glassberg augmented the shortening of 

Duckett's preputial tube by mobilization of the 

proximal urethra to make a neo-urethra fash-

ioned from a proximal midline skin tube to be 

anastomosed with Duckett's tube (Glassberg

–Duckett technique). 

In 1994 Mollard and Castagnola described a 

complete dissection under the urethral plate 

that may resolve the curvature or diminish it 

sufficiently that dorsal plication may also be 

done, in 2001 Mouriquand et al. documented 

lifting and preserving the urethral plate to be 

used as a mooring plate for the urethroplasty  
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with good results. 

The elasticity of the urethra is a very im-

portant point that needs to be discussed 

here. Francisco Sampaio and colleagues de-

tail the inherent elastic properties of the ure-

thra and corpora cavernosa in a study of 25 

fresh cadavers. They found that urethral 

compliance was the same for each urethral 

segment (penile, bulbar, and membranous 

urethra), and they also calculated that the 

mobilization/cutting ratio was approximately 

4:1, which meant bridging every 1 cm gap in 

the resected urethra, The remaining normal 

urethra requires at least 4 cm of movement. 

Because this mobility rate increases with 

age, urethral mobility is a technique for 

straightening the urethra, a key principle of 

progressive posterior urethroplasty. 

In 2015, Bhat described prolonged urethral 

mobility as an improvement over the Glass-

berg-Duckett technique. Bhat's technique, 

which relies on moving the urethral plate and 

proximal urethra while preserving the urethral 

plate, expands the scope of open-plate tubu-

lar urethroplasty for severe hypospadias, 

which will help reduce complications and 

maintain a functional urethra to transition of 

the scrotum, thereby minimizing urine drip-

ping and squeezing of ejaculate. 

Extended urethral mobilization by dissection 

of the urethra from the corporal cavernosal 

bodies can correct the curvature by lengthen-

ing the corpora, due to the presence of many 

perforating vessels between the urethra and 

corporal body everywhere this technique can 

be tricky, so urethral mobilization should be 

done with bipolar cautery that will provide 

good hemostasis without risk of tissue dam-

age. 

Don’t use the unipolar cautery in urethral dis-

section to avoid its damage, as the penile 

urethra is almost adherent to the corpora dis-

section should be performed by a split-and-

roll technique similar to that used for inferior 

vena cava mobilization in a retroperitoneal 

lymph node dissection, hence the urethra 

take a name of pena cave by some hypo-

spadiologists, finally Bhat reported that the 

extended urethral mobilization produced a 

successful correction of penile curvature by 

approximately 90% of cases 

Figure 295. Penile orthoplasty and chordee correction 
by extended mobilization of the urethral plate and 
proximal urethra with preservation of the urethral plate 
is effective, and enlarges the scope of tubularized in-
cised plate urethroplasty in severe hypospadias, as 
you can double the length of the proximal bulbar ure-
thra and so penile curvature can be corrected with 
lengthening of the penis also. 
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12. Multiple corporotomies without graft-

ing: 

Orthoplasty in proximal hypospadias with se-

vere curvature is usually a challengeable pro-

cedure for any hypospediologist, as 50 % of 

patients with proximal hypospadias have ven-

tral curvature more than 30 degrees after the 

penile degloving, and ventral dartos and scro-

tal attachments to the penile shaft are re-

leased, so it needs a direct action with the 

urethral plate either by transaction or dissec-

tion of the urethral plate, after this perfor-

mance any residual curvature can be simply 

corrected by dorsal plication (shortening 

method), but in cases of an already small pe-

nis it is not recommended doing plication to 

avoid more shortening of the short penis, so 

hypospediologist shift to lengthening tech-

niques and the most commonly used one is 

Devine and Horton grafting technique which 

is a single corporotomy with corporal grafting, 

with complications of grafting a new orienta-

tion of performing corporal releasing incisions 

without grafting, has been raised. 

Corporal relaxing incisions without grafting 

were described first in the 1980s by Devine 

for correction of the residual penile curvature 

after transection of the urethral plate, Yang et 

al. reported on their experience using ventral 

corporal relaxing incisions in their series of 

128 proximal hypospadias repairs, these inci-

sions were performed within the tunica al-

buginea without injury of the erectile sinus-

oids, the results of Yang series were very 

good with no cases of recurrent curvature but 

did not report how many incisions needed in 

this technique, Pippi Salle et al. have also re-

cently reported approximately the same out-

comes using the same technique with addi-

tionally an overlying graft to prepare for sec-

ond stage hypospadias repair. 

In 2009 Snodgrass and Prieto published a 

series of multiple corporotomies without graft-

ing in Orthoplasty, as they made multiple 

transverse incisions in the ventral aspect of 

the corpora at the point of maximum curva-

ture, the incisions were made in the tunica 

albuginea only without injury of the underly-

ing erectile tissue, Snodgrass and Prieto di-

vided the patients in their series into two 

groups, in group I, they made a complete 

transection of the urethral plate then made 

four corporal incisions to correct the residual 

curvature, in group II, they preserved the ure-

thral plate by dissection beneath it then they 

made the corporotomy incisions to complete 

the straightening of the penis. 

Figure 296. Multiple corporotomies with or without 
grafting as an orthoplasty technique makes ventral 
corporeal lengthening and corrects the ventral curva-
ture in severe hypospadias with ventral curvature. 
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In 2015 Snodgrass and Bush gave more de-

tails about the multiple corporotomies without 

grafting, as they determined the number of 

corporotomies incisions that successfully cor-

rected curvature more than 30 degrees were 

three incisions, the first is done through the 

maximum point of curvature as usual but its 

position was slightly changed to be from 4 to 

8 o’clock, with the second and third then 

made approximately 4 mm above and below 

the first incision, these incisions were made 

through the tunica albuginea only without in-

troducing into the corpora. 

Multiple corporotomies without grafting has a 

significant difference than corporal grafting in 

the outcome of urethroplasty, as orthoplasty  

is a preliminary procedure for urethroplasty 

and the urethral plate is usually divided in se-

vere cases for two-stage repair, and urethro-

plasty grafts will not heal satisfactorily if 

placed onto corporal grafts, hence the im-

portance of corporotomies incisions without 

grafting becomes a fact to preserve the op-

tion for graft urethroplasty in these cases. 

Multiple corporotomies without grafting still a 

recent procedure that has limited studies and 

only short-term follow-up, so it is not clear if 

these incisions will lead to issues of longterm 

recurrent penile curvature, erectile dysfunc-

tion, or issues such as erectile tissue herni-

ation or diverticulum formation.  

Figure 297. Algorithm for straightening ventral curvature (VC) with hypospadias (common orthoplasty tech-
niques).  
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Surgical hemostasis controls and minimizes 

intraoperative blood loss, so it is such a fun-

damental consideration in all surgeries that 

many surgeons take it for granted. Hemosta-

sis is essential to minimize the adverse phys-

iological consequences of surgery that af-

fects recovery and wound healing, and allows 

the surgeon to maintain a clear surgical field, 

thereby reducing the risk of surgical compli-

cations. 

Since intraoperative bleeding obscures the 

surgical site, limits the accuracy of the surgi-

cal technique, can produce hematomas or 

seromas that delay healing, and increases 

the risk of infection by promoting bacterial 

growth, effective hemostasis is critical to a 

successful surgical outcome because it sur-

gery time can be shortened operations that 

minimize the risk of accidental injury and in-

crease the chance of recovery, especially 

with flip-top plastic. 

Key strategies for adequate hemostasis 

should first ensure optimal preoperative pa-

tient preparation, good anesthesia support, 

and attention to surgical technique, but de-

spite best efforts, bleeding can complicate 

the procedure and require the use of hemo-

static techniques, which is very important. 

Important All surgeons are familiar with avail-

able techniques to achieve careful surgical 

hemostasis. 

The penis is a very vascular organ so hae-

mostasis is an essential part of the penile 

surgery especially in hypospadias repair, as 

the hypospadias repair depends mainly on 

making flaps and inadequate haemostasis 

predisposes to a poor healing, on the other 

hand, excessive haemostasis for maintaining  

a bloodless surgical field during hypospadias 

repair may lead to tissue ischemia/necrosis, 

infection, and failure of repair, so it is more 

crucial to achieve the more suitable method 

for meticulous haemostasis in hypospadias 

repair, however, further experimental and hu-

man studies are required to draw a firm con-

clusion of the perfect haemostatic method the 

available methods are: tourniquet, vasocon-

strictor agents, minimal and precise cautery, 

and circular dressing. 

Penile tourniquet: 

Careful hemostasis is an important require-

ment for any type of surgery, as it reduces 

blood loss and ensures good surgical condi-

tions. A tourniquet can be defined as a con-

stricting or constricting device used to control 

blood flow at a distal end. The term tourni-

quet is derived from the French verb 

"tourner", which means "to turn," and tourni-

quet techniques have been commonly used 

for hemostasis in a variety of specialties. In 

1718, Jean Luis Petit was the first to describe 

a tourniquet for limb surgery, but in 1983, 

John Redman was the first to use a penis 

tourniquet. 

Despite the widespread use of the tourniquet 

approach in hemostasis over the past five 

years, there is no general consensus among 

pediatric urologists on the optimal materials 

and procedures for tourniquet techniques, but 

several techniques and materials have been 

For the manufacture of bloodless tourniquets. 

How to obtain soft latex catheters, clip-on 

Penrose drains, rubber catheters and straps, 

rolled up rubber gloves or silicone vascular 

straps on site. 

Although the penile tourniquet is commonly 

used in penile surgery there is a paucity of 

data and a lack of guidelines to determine the  

8.6.5.1.3 Haemostasis: 
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safe use, most pediatric urologists used to 

use a penile tourniquet in hypospadias repair 

for a maximum time of 30-45 minutes, this 

procedure was repeated with intermittent re-

lease. In hypospadias repair, the local effects 

of a penile tourniquet are the main reason for 

concern, and it is generally agreed that tour-

niquet time should be kept to the minimum 

time that can be possible, the safe penile 

tourniquet application time is still controver-

sial, and the tolerance of penile tissue to is-

chemia and reperfusion demonstrates a great 

variation, in 2002 Cakmak et al. tried to de-

termine safe tourniquet time and they demon-

strated that the best time that preserves the 

viability of the tissue was not exceeding 10 

minutes, in 2008 another study prolonged the 

tourniquet time up to 20 minutes. Kajbafza-

deh et al. made a study on the histopatholog-

ical changes of the urethral wall in a rabbit 

model after the application of different hemo-

static techniques like tourniquet application, 

adrenaline injection, and normal saline injec-

tion, they demonstrated ultrastructural 

urothelium damage in all hemostasis groups 

by using electron microscopic compared to 

controls even in normal saline injection, so 

preservation of tissue viability in the penile 

tourniquet needs the possible least time of 

application to maintain hemostasis, the long-

est time of interval release to permit good tis-

sue reperfusion, and the lowest possible 

pressure that shouldn't exceed the arterial 

pressure. It is known that the Penrose drain 

and rolled glove with clamp methods exerted 

high pressures over 300 mmHg, thus the 

clamp (artery forceps) to tighten the tourni-

quet should be avoided, in 2015 Devendra 

Gupta designed a safe and simple tourniquet 

by using two tubectomy rings, silicone strip, 

and straight artery forceps, it provides a clear 

surgical field of enhanced visibility, Gupta ap-

plied the  

Figure 298. Devendra's Finger & Penile Tourniquet.  

Figure 299. Devendra Gupta designed a safe and sim-
ple tourniquet by using two tubectomy rings, silicone 
strip, and straight artery forceps, it provides a clear 
surgical field of enhanced visibility.  
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tourniquet for a pressure just lesser than the 

arterial for a maximum time 45 min and the 

tourniquet was released for 5 min, silicone 

strip of appropriate width that reduces sharp 

pressure on soft tissue, vessels, and nerves. 

Penile tourniquets are placed around the 

base of the penis to control bleeding, some 

people prefer to apply the tourniquet to the 

skin, while others prefer to avoid edema of 

the penis skin after removing the gloves, es-

pecially during urethroplasty, most of the time 

use the tourniquet intermittently. Finally, re-

member to remove the tourniquet at the end 

of the case. Penile tourniquets should not be 

used for severe proximal hypospadias. 

Vasoconstrictive haemostasis: 

Epinephrine (epinephrine) is a common vaso-

constrictor used in hypospadias surgery to 

reduce bleeding, phenylephrine is another 

more specific vasoconstrictor, epinephrine 

should be diluted to 1:100000, phenylephrine 

Should be diluted to 1:5000, the diluted vaso-

constrictor should be injected into the incision 

site to stop bleeding. According to Cakmak et 

al., hypospadias surgery can cause ischemia 

and tissue damage to the urethral wall and 

also impair wound healing. 

On the other hand, Alomari et al. Demon-

strated safety and efficacy of topical epineph-

rine solution in hypospadias surgery. They 

found that topical epinephrine eliminated the 

need for tourniquets, reduced bleeding and 

wound hematoma, minimized cautery, short-

ened operative time, and reduced postopera-

tive complications such as wound infection, 

hematoma, and fistula. 

Although epinephrine injection has previously 

been shown to have deleterious effects on 

tissue repair, recently with a high dilution of  

epinephrine like 1:200000 or more, its injec-

tion becomes more safe and effective and will 

minimize operative bleeding without signifi-

cant harmful effects on the postoperative out-

comes, Alizadeh et al evaluated the effect of 

tourniquet application and adrenaline injec-

tion for hemostasis during hypospadias sur-

gery. 

Cautery  

In 1926, William T. Bovie built an electrosur-

gical device that "generates high-frequency 

current delivered by a 'cutting circuit' for the 

thermal hemostasis method used in recent 

decades for cutting, coagulation, and drying 

(by electrical Surgical Heat, Ultrasound, La-

ser) have become available options for con-

trolling surgical bleeding. When using energy-

based hemostatic tools, all members of the 

perioperative team should understand the ra-

tionale for the modality and take safety pre-

cautions when using it. 

Our interest in penile surgical hemostasis has 

focused on electrocautery (electrosurgery). 

Electrosurgery was developed in the 1930s 

and uses high frequency (high frequency) al-

ternating current to cut, coagulate, and vapor-

ize tissue during surgical procedures. This 

energy is delivered in two modes: monopolar 

and bipolar, both modes Both require a com-

plete circuit to allow current to flow, but the 

circuits are different. 

Monopolar electrosurgery  

Monopolar is the most frequently used elec-

trosurgical method of hemostasis, in which 

electrical current flows from the generator 

through an active electrode to the patient, the 

electrical the energy passes from the unit  
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through the pencil to the patient and then to 

the dispersive electrode placed on the pa-

tient’s body, then the energy returns to the 

generator to complete the circuit. 

When electrical energy is concentrated in a 

small area and the electrical resistance of the 

tissue increases, controlled heat is generat-

ed, causing cutting or coagulation of the tis-

sue as the current follows the path of least 

resistance on its way back to the generator. 

The dispersive electrode is stretched or has 

only a small portion in contact with the pa-

tient's body where electrical energy can con-

centrate and cause burns, so the surface ar-

ea of the dispersive electrode should be large 

enough to prevent the energy from concen-

trating and creating complications. 

Bipolar electrosurgery 

Bipolar differs from monopolar in that the cir-

cuit is done between the two prongs (or 

prongs or blades) of the bipolar forceps, the 

current does not have to pass through the 

patient to complete the circuit, and there is no 

need to spread the electrodes to heat when 

the current flows from a bipolar tip Tissue 

created as it flows through tissue and back to 

the other tip, so the electrode tips must be 

close together and the tissue should be in 

contact with the electrode. 

 

Bipolar is ideal for procedures where the sur-

geon needs to limit thermal spread (sensitive 

tissue and/or small anatomical structures) 

and also uses lower voltages to deliver elec-

trical current, which is a more advanced op-

tion when there is a potential for electromag-

netic interference to the implant Safe choice 

of medical devices (pacemakers, internal car-

dioverter defibrillators). 

Figure 300. Monopolar electrosurgery.  

Figure 301. Bipolar electrosurgery.  
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Electrosurgery is safe and effective for hemo-

stasis in penile surgery. Peters and Kass per-

formed routine penile surgery, including cir-

cumcision, revision circumcision, and mono-

polar cautery to repair penile-scrotal fusion. 

They found no hematoma formation, Tissue 

necrosis or skin detachment, but in hypo-

spadias, bipolar coagulation has significant 

advantages in terms of safety and potential 

efficacy compared to monopolar coagulation 

for hemostasis, as only the affected tissue 

between the two forceps is removed. Energy 

is felt and the current is not distributed to ac-

cidental tissues or vessels. 

Circular dressing 

Compression bandages play an important 

role in hemostasis after hypospadias repair, 

and can also control postoperative edema 

and prevent convalescent hematoma. Dress-

ings should apply enough pressure without 

stopping blood circulation, but proper dress-

ing selection remains a challenge. Various 

materials are used for this purpose, such as: 

Silicone rubber foam, elastic bandages, glove 

fingers and opposite. 

Coban is a viscoelastic wrap consisting of 

non-woven and elastic fibers that allows the 

wrap to adhere to itself, but not to other ma-

terials or to the skin Mepilex is another easy-

to-use self-adhesive, soft silicone Foam 

dressings are inexpensive, easy to remove, 

comfortable for the patient, and more suitable 

for pediatric hypospadias surgery. 

One of the most controversial aspects of hy-

pospadias surgery is the penis bandage, be-

cause of the choice of the right bandage, the 

timing of the bandage, and even whether or 

not a bandage is needed, some people use a 

penis bandage for 6 hours just to stop the 

bleeding, while others use it until 7 days,  

2003 Hadidi et al. It was demonstrated that 

the results of repairing hypospadias without 

bandages were statistically significantly better 

than those with bandages. 

Hemostasis of hypospadias repair is a very 

important part for us, so we use a tourniquet 

that is not tight, a wet gauze piece soaked in 

1:200000 diluted epinephrine as a wet spot, 

and low-pressure bipolar cautery for Small 

arterial hemorrhages were then applied to 

Sofra-Tulle and gauze bandages with Cuban 

7 for several days and then removed with a 

urinary catheter. 

Figure 302. Coban as a postoperative circular dressing 
to minimize swelling, control bleeding and preserve 
penile stabilization.  
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Protective dissection is one of the most im-

portant factors in reducing the incidence of 

fistula and other hypospadias repair compli-

cations, as it can reduce the incidence of 

postoperative fistulas from 15% to less than 

5%. Intermediate layer as waterproof layer 

Between the neourethra and the skin layer, 

first described by Durham Smith in 1973, 

there are several types of layers that can be 

used. 

Types of interposition waterproofing layer in-

clude the following: 

1- De-epithelialized skin layer 

Durham Smith who was the first introduced 

the option of the intermediate layer in hypo-

spadias repair to decrease the rate of fistula 

formation, in 1973 he used de-epithelialized 

skin that closed in a double breast layer, de-

epithelialization of a strip of skin 5 mm wide 

on one side of the skin edges, that provides a 

raw surface of the deep dermis and the medi-

al edge of the shaved flap is brought across 

the neourethra and sutured to fascial tissue 

beneath the other flap, then the latter is then 

sutured to the edge of the de-epithelialized 

strip (double breasting).  

2- Tunica Vaginalis Flap  

In 1986 Snow described the use of tunica 

vaginalis to prevent fistula in hypospadias 

surgery, the testicle opposite the pedicle 

wrap is chosen to neutralize the pedicle wrap 

of neourethra to avoid penile rotation, then 

complete penile degloving and two small re-

tractors are placed then dissects and ele-

vates the testicle into the field, the tunica 

vaginalis is opened distally over the testicle 

near the junction of the tunica vaginalis and  

epididymis, then dissect the flap till the proxi-

mal end of the spermatic cord that helps to 

be used easily. 

3- Dorsal dartos flap 

In 1988 Retik et al. described the use of a 

dorsal dartos flap from the foreskin as a wa-

terproof intermediate layer, this technique is 

still commonly used because it is a very sim-

ple technique, the technique starts with a cir-

cumference skin incision made just proximal 

to the corona, then de-epithelialization of the 

flap is continued to create a well-vascularized 

subcutaneous dartos tissue flap, this flap is 

mobilized from the dorsum of the penis with 

preserving the dorsal neurovascular bundle. 

De-epithelialization in the opposite way from 

distal to proximal is more 

difficult due to frequent preputial deformities 

(dorsal hump, dog-eyes) that may result in a 

thin and reduced flap with a damaged blood 

supply, the flap is mobilized and brought 

around to the ventral surface then fixed to the 

glanular wings, dorsal dartos flap covering of 

the neourethra has a very good outcome in 

decreasing rate of postoperative fistula, lat-

eral wrapping of the flap is used to detorque 

the torsion penis otherwise buttonhole tech-

nique should be used. 

4- Scrotal dartos flap 

In 1993 Motiwala described the use of a scro-

tal dartos flap as an intermediate layer with a 

good outcome, as the scrotal skin is highly 

vascularized with various blood supply like 

anterior scrotal branches of the deep external 

pudendal artery, posterior scrotal branches of 

the internal pudendal artery, the cremasteric 

branch from the inferior epigastric artery and 

branches from the testicular arteries, so the 

scrotal dartos flap is based on the anterior 

scrotal branches of the deep external  

8.6.5.1.4 Protective Inter-

mediate Layer: 
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pudendal artery. 

Cormack and Lamberty in 1986 mentioned 

that this artery could be marked by a horizon-

tal line from 5 cm below the origin of the fem-

oral artery to the scrotal neck, and then a line 

drawn down from the midpoint of the anterior 

surface of the scrotal neck. , at an angle of 

80 degrees to this horizontal line represent-

ing the vascular axis of the lobe, on which the 

base of the lobe is located, 5 mm below the 

horizontal line. 

After extending the penile incision along the 

medial suture to the middle of the scrotum, a 

flap of the scrotum was incised from the pos-

terolateral side of each testis and separated 

on the pedicle at the penis-scrotal junction, 

and the skin on the pedicle was gently dis-

sected with the pedicle of the flap. (dartos 

muscle and fascia) Should be 1 cm wide for 

infants and 2 cm wide for 10-year-olds, this 

step is facilitated by injecting saline between 

the skin and the dartos muscle. 

Scrotal dartos flap is completely raised with 

meticulous haemostasis then delivered into 

the penile defect through a subcutaneous 

tunnel or after making a skin incision, then 

the scrotal donor defect should be closed in 

two layers, the dartos flap has a good result 

without any problem in the closure of the do-

nor area due to the elasticity of the scrotal 

skin, the only drawback of this flap is that it 

provides hairy skin over the proximal penile 

area if the skin needed with the flap. 

5- External spermatic fascia flap  

In 1998, Yamataka et al. described the use of 

external spermatic fascia as a protective in-

termediate layer but did not take a popular 

interest between hypospadiologists. 

Figure 303. Harvesting the dorsal dartos flap, and then 
wrapped ventrally to cover the neourethra and fixed to 
the glanular wings . 

Figure 304. Marking the external spermatic fascia flap: 
M = mid-inguinal point ; AB = line representing course 
of the deep external pudendal artery; C = midpoint of 
anterior surface of scrotal neck; CD= vascular axis of 
flap; P = pedicle; S = skin island; E = base of flap. 



295 

practical tricks in penile anomalies                                                                                                                  Dr. Attia El-Bagoury 

The Corpus spongiosum was first described 

in 1880, normally the corpus spongiosum of 

the penis is a mass of erectile tissue that lies 

along the underside of the penis and is locat-

ed below the pair of corpus cavernosa, it is 

smaller than the cavernosa and has a thinner 

tunica albuginea, the penile urethra lies in a 

central location within the spongiosum, the 

spongiosum provides a well-vascularized, 

spongy protective covering to the normal ure-

thra that can prevent diverticula and facilitate 

catheterization if required, it is cylindrical and 

tapers slightly from behind forward to expand 

distally in the form of an obtuse cone, flat-

tened from above downward which is termed 

the glans penis, glans is molded on the 

rounded ends of the corpora cavernosa. 

Hemodynamical physiology of the corpus 

spongiosum and glans are slightly different 

from those of the corpora cavernosa, the 

spongiosum shares less than 10% of the 

erectile process while spongiosum and glans 

share one-third of that in the corpora caver-

nosa, during the full-erection phase, partial 

compression of the deep dorsal and circum-

flex veins between Buck’s fascia and the en-

gorged corpora cavernosa contribute to glan-

ular tumescence, although the spongiosum 

and glans essentially function as a large arte-

riovenous shunt during this phase.  

Corpus spongiosum in the hypospadias 

seems to be stiffer and less elastic than nor-

mal, in general, there is a deficiency in the 

spongiosum, and fibrous tissues located on 

both sides of the urethral plate are known as 

two branches of the bifid dysplastic corpus 

spongiosum, in some patients bifid spongio-

sum may persist as healthy, and well-formed 

erectile tissue that may be used to cover the  

neourethra to decrease the rate of hypo-

spadiac fistula and improve the postoperative 

outcome, this process is called spongioplas-

ty. 

Spongioplasty is the mobilization and midline 

approximation of the two branches of the bifid 

dysplastic distal corpus spongiosum, using 

the spongiosal tissue to cover the neourethra 

may be effective for preventing fistula, spon-

gioplasty was first described by Beaudoin 

and Yerkes in 2000 and they noted that per-

forming spongioplasty in a different urethral 

repair technique produced no fistula in any of 

the patients. 

In 2003 Dodat et al. observed no fistula in 

any of the 37 patients with distal hypospadias 

using the spongioplasty technique in the re-

pair, Sarhan et al. made a big series of 500 

patients in which Snodgrass urethroplasty 

using a combination of dartos flap and spon-

gioplasty to cover the neourethra had been 

performed and then they observed a signifi-

cant decrease in fistula formation. 

Recently, spongioplasty is more frequently 

used as one of the protective intermediate 

layers technique, Dodat et al. started this 

technique after penile degloving with preser-

vation of the urethral plate, then penile erec-

tion test (Gittes test) is done and a plane of 

dissection is created just proximal to the me-

atus between Buck's fascia and tunica al-

buginea and the spongiosum is mobilized 

completely laterally and medially from corpo-

ra, then the dissected spongiosal tissues are 

then sutured in the midline over the ne-

ourethra, but disadvantages of the tech-

niques are a superimposition of suture line of 

neourethra, spongioplasty, and skin closure 

that forming a conical shape of the urethra 

and comprising the blood supply of spongio-

sum that increase the chances of fistula. 

8.6.5.1.5 Spongioplasty: 
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Yerkes et al. modified spongioplasty to avoid 

spongiosal tissue ischemia due to over dis-

section, they did spongioplasty by mobilizing 

the divergent (Y-shaped) corpus spongiosum 

from lateral to medial along with a urethral 

plate and suturing over the neourethra con-

verting the Y-shaped corpus spongiosum to I 

shaped, so it is called Y to I spongioplasty 

technique, mobilization of the divergent spon-

giosum and Y-I spongioplasty helps in cor-

rection of chordee, adds length to the ure-

thra, and restoring near-normal anatomy of 

the urethra, although ventral spongioplasty 

with fine running suture ensures hemostasis 

but still the superimposition of suture line 

making a problem. 

The principle of avoiding the superimposition 

of the suture line is the same principle of a 

new technique called double breasting spon-

gioplasty, double breasting spongioplasty 

avoids the superimposition of the suture line 

and adds two layers of spongiosum over the 

neourethra, therefore reduces the chances of 

urethral fistula and provides tubular shape to 

neourethra, in this technique the incidence of 

the fistula is significantly low and can give 

very good outcomes. 

Urethrocutaneous fistula is the most common 

complication of hypospadias repair, and the 

causes of fistulae are local infection, ische-

mia, and distal obstruction due to meatal ste-

nosis, so the superimposition of the suture 

line should be avoided and so Bhat et al. 

have done spongioplasty with the difference 

from Yerkes et al., as they extended spongi-

osal mobilization into the glans rather incising 

it transversely at the corona and sutured the 

spongiosum in a double breasting manner to 

avoid the superimposition of suture line of 

urethroplasty and skin closure and prevent 

postoperative fistula. 

In 2016 Amilal Bhat described the double 

breasting spongioplasty technique, Bhat 

started the technique by making a circum-

scribing incision by preserving the urethral 

plate, and then completed the penile deglov-

ing, after the degloving Gittes test was per-

formed and created a plane of dissection just 

proximal to the meatus between Buck fascia 

and tunica albuginea then the corpus spongi-

osum is mobilized from corpora, dissection of 

the spongiosum and urethral plate from cor-

pora should be performed meticulously to 

avoid damage the spongiosum and caverno-

sum. 

Bhat mobilized the proximal urethra and the 

corpus spongiosum is dissected into the 

glans, after performing the neourethra the 

double breasting spongioplasty is done, and 

the first layer of spongiosum is sutured to-

ward the lateral side of the suture line of ne-

ourethra and the second layer of spongiosum 

is sutured over the first layer with its suture 

line toward the opposite side, the second lay-

er completely buries the suture line of the first 

layer with no overlapping of suture lines 

among all the three layers. 

Double breasting spongioplasty avoids the 

superimposition of the suture line and main-

tains the blood supply of the spongiosum 

which helps in reducing the complications 

such as the fistula and creates a normal 

shape of the urethra, and if combined with 

dorsal dartos flap is superior to spongioplasty 

alone in hypospadias in reducing urethrocu-

taneous fistula, in some cases where the 

spongiosum is less robust, covering of ne-

ourethra may be achieved by advancing 

Buck’s fascia bilaterally and this is called 

pseudospongioplasty as mentioned by Allen 

F. Morey. 
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Grafts and flaps are terms used to describe 

pieces of tissue that are transferred from one 

part of the body to another during reconstruc-

tion. A graft is a piece of tissue that is sepa-

rated from its original site and transplanted to 

another site. It depends on the local blood 

supply to survive, and a flap is a piece of tis-

sue with an intact blood supply that can be 

used to rebuild certain structures. 

Principles of grafts and flaps to repair hypo-

spadias were proved in the late 19th century 

(the late 1800s), and these principles are still 

used now in all penile surgery, especially hy-

pospadias surgery, the most common grafts 

used in hypospadias repair are preputial skin, 

bladder mucosa, buccal mucosa, and posteri-

or auricular skin grafts, while the most com-

mon flaps are parameatal, preputial, tunica 

vaginalis, and scrotal flaps, both faps and 

grafts are usually used for urethral augmen-

tation, substitution urethroplasty, an interme-

diate layer, skin resurfacing, and ventral 

lengthening for correction of ventral curva-

ture. 

In 1861 Bouisson was the first who described 

a parameatal flap to perform an Onlay ure-

throplasty, while Novι-Josserand was credit-

ed with the first successful use of a free graft 

to create a neourethra in 1897, then many 

techniques had been described by hypo-

spadiologists over years until now depending 

on the same principles of grafts and flaps, but 

there is no preference between grafts and 

flaps as in some cases where are found the 

flaps are the proper choice for a successful 

repair, you may found in other cases the 

grafts are the ideal choice according to the 

situation of the case. 

8.6.5.1.5 Grafts and flaps 

in hypospadias: 

Meatoplasty in hypospadias repair is a per-

formance of external urethral orifice nearly 

normal as can as possible, the meatoplasty 

has cosmetic and functional importance to 

get a perfect outcome of urethroplasty, mea-

toplasty was first described in 1900 by Rus-

sell as making a channel to deliver the ure-

thra to the apex of the glans. 

In 1961 Devine and Horton modified the 

glans channel procedure by making a dorsal 

V-flap with the glans channel, in the same 

period the concept of glanular splitting had 

been raised by many authors, in 1981 Duck-

ett depended on the glanular splitting concept 

and described the "meatal advancement and 

glanuloplasty incorporated" (MAGPI) proce-

dure. 

In 1991 Decter described an "M inverted V" 

meatoplasty technique to achieve a slit-like 

vertical meatus, in 1994 Warren Snodgrass 

described his tubularized incised plate (TIP) 

technique that produced slit-like meatus, TIP 

technique toke a great popularized distribu-

tion all over the world and become the tech-

nique of choice in most cases, in 1996 Hadidi 

described the Y-V glanulomeatoplasty where 

the center of the Y is at the tip of the glans, in 

2000 Boddy and Samuel modified the 

Mathieu technique and described the 

"Mathieu and V incision sutured" technique 

(MAVIS) to produce a vertical slit meatus. 

Meatoplasty is still in progression to get the 

ideal postoperative meatus, that is proper 

cosmetically and also not stenotic meatus, 

this will need more studies until reaches the 

ideal meatus for the patient. 

8.6.5.1.6 Meatoplasty: 
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Some penile anomalies, often associated 

with hypospadias, are related to cosmetic 

and functional aspects of the penis, proximal 

hypospadias is a less common occurrence 

and corresponds to 20% of total hypospadi-

as, proximal hypospadias is usually associat-

ed with scrotal malformations, such as 

penoscrotal synechia, hypoplasia, bifid scro-

tum, and high scrotum implantation. 

Scrotoplasty is usually performed for a cos-

metic outcome, scrotoplasty also provides 

satisfactory functional outcome because it 

lengthens the penis and corrects the tenden-

cy for the erect penis to point into the scro-

tum, early scrotoplasty has an influence on 

the psychological development of the child 

with a genital deformity. 

The bifid scrotum is usually associated with 

scrotal and perineal hypospadias, the ideal 

approach for bifid scrotum repair is still con-

troversial, surgical repair includes rotation of 

two scrotal flaps that joined and repaired in 

the midline and Z-plasty technique that in-

volves the creation of two triangular flaps of 

equal dimensions that are then transposed.  

Penoscrotal transposition is a rare anomaly 

characterized by an aberration in the normal 

developmental positioning of the penis in rea-

tion to the scrotum, also penoscrotal transpo-

sition has been reported in association with 

VACTERL anomalies, the scrotal transposi-

tion technique was described initially by 

Glenn and Anderson and Ehrlich and Scardi-

no in penoscrotal transposition and bifid scro-

tum. 

Modified Glenn-Anderson technique is per-

formed by making incisions around the root of 

the penis to elevate the two halves of the  

8.6.5.1.7 Scrotoplasty: scrotum as rotational flaps leaving the dorsal 

penile skin connected to the skin of the mons 

pubis, the designed incisions should not meet 

in the midline as in Glenn-Anderson tech-

nique to leave a bridge of skin about 5–10 

mm separating the two incisions and con-

necting the penile skin to the skin of mons 

pubis. 

Penoscrotal Webbing (PSW) is a penile and 

scrotal skin abnormality that is considered in 

the spectrum of the buried penis, it may pro-

duce psychological trauma for the child due 

to abnormal genital appearance, various sur-

gical techniques have been proposed for 

PSW such as Z-plasty technique and double-

V scrotoplasty. 
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Urethroplasty 

Techniques 
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In 1981 Duckett described the Meatus Ad-

vancement and Glanuloplasty Procedure 

(MAGPI) for the repair of distal hypospadias, 

a new technique based on partially mobilizing 

the urethra and then advancing it toward the 

glans while preserving the urethral blood sup-

ply. Been using it till now and gives great re-

sults under the right circumstances. 

Duckett performed MAGPI technique for 

most cases of distal hypospadias without a 

chordee, in 1990 Duckett and Snyder enu-

merated some rules to choose the proper 

case for MAGPI such as location and size of 

the meatus, the quality of the parameatal skin 

and the configuration of the glans, so the 

glanular, coronal and subcoronal meatus with 

a mobile distal urethra is ideal for a MAGPI 

technique, the size of the meatus determines 

the extent of lateral dissection of the glans 

while a thick and pliable parameatal skin that 

can be dissected off the distal urethra is es-

sential. 

Duckett started MAGPI technique with a cir-

cumcoronal incision 1 cm proximal to the ure-

thral meatus and degloving of the skin was 

completed to the penoscrotal junction, then  

he made the meatal advancement in two 

steps dorsal and ventral advancement, dorsal 

advancement was done by performing a 

deep longitudinal incision starting from inside 

the dorsal aspect of the meatus and extend-

ing distally to the end of the glanular groove, 

the longitudinal incision is closed in a hori-

zontal manner that made advancing of the 

dorsal aspect of the meatus to the distal end 

of the glans, ventral advancement was per-

formed by good dissection of the parameatal 

skin and complete separation of the meatus 

from the glans. 

After separation of the meatus from the 

glans, the ventral edge of the meatus can be 

advanced distally toward the glans by using a 

stay suture or a skin hook, then making glan-

ular wings on both sides of the glans and 

these wings were approximated in the midline 

to be closed in two layers with interrupted ab-

sorbable sutures completing the glanuloplas-

ty, during glanuloplasty care should be ap-

plied to prevent compression and narrowing 

of the meatus. 

In 1992 Duckett and Snyder documented the 

complications of MAGPI as the most common 

complications were meatal stenosis and 

meatal regression while the less common 

complications were urethrocutaneous fistulas 

and chordee, meatal retraction resulted in 

splaying of the stream that often necessitat-

ing sitting to void the bladder, meatal stenosis 

is a serious problem and can be avoided by 

performing meatoplasty without compression. 

Complications of the original MAGPI tech-

nique as reported by Duckett et al. were 

meatal regression, meatal stenosis, fistula, 

residual chordee, and second surgery (redo 

surgery), so trials of modifications of this 

technique to avoid these complications and 

improve outcomes become so essential. 

8.6.5.2 Urethroplasty techniques: 

8.6.5.3.1 Meatal advance-

ment and Glanuloplasty 

        (MAGPI): 

There is no single ideal technique of hypo-

spadias repair, but the proper technique used 

for a special type of hypospadias should give 

expected and good results, so we will discuss 

the most commonly used technique in hypo-

spadias repair. 
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Common MAGPI modifications 

New Modern MAGPI  

in 2004 Somoza et al. described a modifica-

tion to the original technique avoiding the 

cosmetic limitations derived from borderline 

indications, they reported removing a triangu-

lar segment of glandular tissue distal to the 

meatus, and dissection of the dorsal and lat-

eral urethral sides, then performing the ure-

thral advancement without any tension, the 

excess glanular edges were excised on each 

side, and glanular tissue is sutured above the 

ventral urethral wall, this technique is suitable 

to near all of the glanular hypospadias and 

most of the coronal hypospadias, this tech-

nique decreases the rate of fistula, meatal 

regression, and meatal stenosis. 

Double Y glanuloplasty (DYG) 

In 2010 Hadidi introduced the double Y glan-

uloplasty (DYG) technique as a modification 

of the MAGPI technique, DYG technique is 

suitable for selected cases with glanular hy-

pospadias with mobile meatus that achieves 

a cosmetically natural vertical slit at the tip of 

the glans. 

Hadidi applied a traction suture at the tip of 

the glans, then placed a tourniquet at the root 

of the penis to avoid bleeding during glanular 

dissection, he outlined an inverted Y incision 

on the glans where the center of the inverted 

Y is just above the ridge distal to the meatus, 

each limb of the inverted Y is 0.5 cm long 

and the angles in between should be 60 de-

grees, then dissection of the limbs of inverted 

Y to be closed in inverted V with the care of 

catheterization of the meatus with a 10 

French catheter. 

A second but not inverted Y incision was 

made proximal to the meatus with the  

Figure 305. A double Y glanuloplasty technique is de-
scribed for the repair of glanular hypospadias with mo-
bile meatus. The double Y glanuloplasty technique is 
suitable for appropriately selected patients with glanu-
lar hypospadias and mobile meatus. It provides a cos-
metically natural vertical slit at the tip of the glans. 
Photo taken from Journal of Pediatric Surgery  
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longitudinal limb of the Y incision extends 

from the meatus to the coronal sulcus, with 

traction on the glanular wings dissection of 

the wings from urethra was completed and 

then opened like an open book 

(glanuloplasty), the glanular wings were 

closed over urethra and meatus without com-

pression, DYG technique decreased the rate 

of complications and gave a better cosmetic 

results. 

Mercedes Benz incision 

In 2018 Mercedes Benz incision was devel-

oped as a modification of the MAGPI tech-

nique that was feasible and suitable for ap-

propriately selected cases with distal hypo-

spadias and mobile meatus, Mercedes Benz 

incision was performed distal to the meatus 

with the vertical limb reaches to the tip the 

glans where the meatal tip located, the two 

oblique incisions were deepened, and the 

two lateral glanular flaps are mobilized to get 

more mobility of the meatus. 

Mercedes Benz incision provided a cosmeti-

cally natural vertical slit-like urethral meatus 

at the tip of the glans, minimized the inci-

dence of meatal retraction with excellent 

glanular conical shape, and also  useful in 

selected cases of recurrent distal hypospadi-

as. 

Remember that, in the MAGPI technique 

and its modifications the urethra must 

have a normal ventral wall without any 

thin or atretic urethral spongiosum, and it 

must be mobile such that it can be ad-

vanced into the glans, these criteria 

should be undertaken intraoperatively as 

the key of success is the proper intraoper-

ative selection criteria for MAGPI. 

 

Figure 306. Mercedes Benz technique provided a cos-
metically natural vertical slit-like urethral meatus at the 
tip of the glans, minimized the incidence of meatal re-
traction with excellent glanular conical shape, and also  
useful in selected cases of recurrent distal hypospadi-
as. 
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Megameatus with intact prepuce (MIP) is a 

rare distal hypospadias variant characterized 

by a widely splayed coronal or subcoronal 

meatus, a deep glanular groove, a normally 

conformed prepuce, and no chordee, the first 

description of MIP was reported by Juskie-

wenski et al. in 1983 and then Duckett and 

Keating described this anomaly in detail in 

1989, several approaches are used for MIP 

repair, including the glanular approximation 

procedure (GAP), the pyramid procedure, cu-

taneous advancement procedure, the subcu-

taneous frenulum, perimeatal based flaps, 

meatal advancement and glanuloplasty 

(MAGPI) technique and tubularized incised 

plate urethroplasty. 

Pyramid procedure (Tennis-Racket) 

In 1989 Duckett and Keating described the 

pyramid procedure for the MIP repair, they 

performed a tennis-racket incision (two lateral 

incisions along with the glanular plate and a 

horseshoe-shaped incision over the meatus), 

with wide mobilization of the megameatus 

from the penile skin, then the glanular plate is 

tubularised to create a neourethra. 

Glanular Approximation Procedure (GAP) 

In 1989 Zaontz described the GAP technique 

for repair of megameatus, the GAP technique 

is a simplified version of the Thiersch- Duplay 

method, the technical details of the proce-

dure include a U-shaped incision around the 

megameatus and a urethral plate followed by 

a wide dissection of glanular wings that allow 

for evaluation of the width of the urethral 

plate and a tension-free urethroplasty, Zaontz 

described the risk of fistula formation. 

8.6.5.3.2 Megameatus with 

Intact prepuce (MIP) repair: 

Figure 307. Megameatus with intact prepuce is a rare 
distal hypospadias variant characterized by a widely 
splayed coronal or subcoronal meatus. 
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Gittes et al. modified the GAP technique by 

performing a subcutaneous mobilization of 

glanular tissue to facilitate glanular closure, 

after the popularization of the role of interme-

diate layers in improving the outcome, in 

2011 Elbatarny et al. modified the GAP tech-

nique by applying an intermediate protective 

layer, this modification decreased the rate of 

postoperative fistula and achieved good cos-

metic results. 

Until now the GAP technique should be the 

first choice of surgical treatment in most of 

the cases with MIP producing good cosmetic 

results and patient satisfaction with conical 

appearing glans penis, with GAP technique 

modification, the complications are rare and 

satisfactory functional outcomes are usually 

achieved. 

Perimeatal Based Flaps (Inframeatal Vas-

cularized Flap) 

In 1998 Nonomura et al. used a parameatal-

based flap for urethroplasty, harvested from 

either a ventral or a unilateral site, they dis-

sected two glanular wings with preserving the 

glanular urethral plate to form the neourethra, 

then glanuloplasty was completed by approx-

imation of the glanular wings. 

The preserved urethral plate was freed up 

from the glans, and then flipped the peri-

meatal-based flap to be closed with the ure-

thral plate together, a layer of subcutaneous 

tissue can then be brought over the recon-

structed urethra in order to provide an inter-

posed vascularized layer of tissue, glanulo-

plasty was performed and the glanular wings 

were then brought back over the urethra and 

the urethra meatus is matured, Nonomura et 

al. reported excellent cosmetic and functional 

results using perimeatal-based flaps. 

Figure 308. Megameatus with intact prepuce with cir-
cumcised penis in an adult man that made a psycho-
logical troubles for him and seeking for medical advice 
to reconstruct and repair of it. 



305 

practical tricks in penile anomalies                                                                                                                  Dr. Attia El-Bagoury 

In 1861 Bouisson may have been been the 

first to use a rotated pedicled scrotal flap for 

the creation of the ventral surface of the ne-

ourethra, but actually in 1875 Wood intro-

duced the meatal-based-flap-technique that 

presented the basic principles behind the 

Mathieu technique, in 1917 Bevan designed 

a rectangular-shaped meatal-based-flap-

technique, and this procedure can be consid-

ered the father of the Horton-Devine tech-

nique. 

In 1973 Horton-Devine introduced the so-

called flip-flap technique for the correction of 

distal hypospadias as a modification of Bev-

an's technique, this technique depended on 

making triangular flaps and releasing the ure-

thral plate from the meatus, but due to com-

plications like the snub-nosed glans and ugly 

looking meatus surgeons directed toward the 

Mathieu principles. 

Mathieu described a single-stage meatal-

based flap technique to repair the distal 

forms of hypospadias in 1928, but in 1981 

Wacksman presented his technique as a 

modification of the Horton-Devine technique, 

however, his technique was almost the same 

as Mathieu's technique so this procedure still 

take the name of Mathieu until now, the prin-

ciples of Mathieu technique are based on the 

rotation of the metal-based flap superiorly 

and sutured to the internal lips of the two par-

amedian glanular and shaft incisions, then 

suturing external edges of the glans and skin, 

so the Mathieu technique needs a wide glan-

ular groove and adequate healthy ventral 

skin. Mathieu technique should be started as 

usual in all urethroplasty techniques by the 

Gittes test  

for chordee evaluation and the fixation of the 

penis by a stay suture in the tip of the glans, 

the distance between the hypospadiac mea-

tus and the expected new meatus is meas-

ured, then an equal distance from the hypo-

spadiac meatus to a proximal point is meas-

ured on the skin of the penile shaft and 

marked by a marking pen. 

Make an imaginary midline from the tip of the 

glans to the marked proximal point then draw 

two lateral lines where the width between 

them proximal to the meatus is 7.5-8 mm and 

distal to the meatus (on the glans) is 5.5-6 

mm, this means that the width of the proximal 

flap should be larger (2 mm) than the width of 

the glanular flap, incise the proximal marked 

lines carefully then make a semicircular inci-

sion dorsally 1 cm below the glans and con-

nected to the previous proximal lateral inci-

sions near the meatus. 

Dissect the dorsal penile skin and then pro-

ceed ventrally with careful meticulous dissec-

tion, at the marked proximal point separate 

the proximal flap from the proximal penile 

skin with care to avoid urethral trauma, then 

complete the penile degloving and apply a 

tourniquet at the penile base, with gentile 

traction on the proximal margins of the skin of 

the proximal flap you can get an important 

trick of this technique by using a fine pair of 

scissors for dissection to get the maximum 

amount of vascularized subcutaneous tissue. 

The proximal flap is flipped over an 8-F sili-

cone catheter to the glanular flap so that the 

original proximal end becomes the neomea-

tus, proper traction is done to make the lat-

eral borders coapted together then the lateral 

borders are anastomosed together on both 

sides with subcuticular running sutures for 

good sealing, it is better to apply a protective 

layer over the anastomotic lines to prevent  

8.6.5.3.3 Mathieu technique 

(flip flap or meatal based 

flap technique): 
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fistula formation, Mathieu is an effective tech-

nique for distal hypospadias cases with mod-

erate chordee, but this technique has many 

complications like fistula formation, meatal 

stenosis, stricture, meatal retraction and de-

hiscence of glanular sutures, so modifications 

of Mathieu technique become essential. 

Modifications: 

There are several modifications have been 

raised to improve the outcome that can be 

classified to simple modifications or major 

modifications 

Simple modifications: 

1- Only ventral dissection and prepuce re-

main intact and the penis is not degloved 

completely. 

2- Mobilization of the flap by introducing the 

blades of the scissor under the flap and by 

spreading the blades. 

3- Two U-shaped sutures on either side of 

flap proximally at the junction. 

4- Two sutures were taken at 4 and 8 o’clock 

position over the meatus. 

5- Urethroplasty in two layers, first continu-

ous and second interrupted. 

6- Skin closure midline in two layers. 

Major modifications: 

1- Y-V glanuloplasty modification: 

In 1996 Hadidi described Y-V glanuloplasty 

to improve the glanular size and the meatal 

outcome, this technique helps to use the 

Mathieu operation in all forms of hypospadiac 

glans in distal hypospadias and results in a 

terminal slit-like meatus. 

 

2- MAVIS modification: 

It is a technical modification to improve the 

shape of the meatus, in 2000 Boddy and 

Samuel described a V-shaped excision of tis-

sue from the anterior face of the tip of the ne-

ourethra, this procedure creates a "slit-like-

meatus" and prevent meatal stricture. 

3– Slit-Like Adjusted Mathieu  (SLAM) 

In 2005 Hadidi performed a modification of 

the Mathieu technique to improve the out-

come of the neomeatus, he excised a small V

-shaped from the apex of the parameatal flap 

and the 2 edges of the final meatus are su-

tured together to the center of the V, creating 

a slit-like meatus. 

Mathieu technique remains one of the most 

popular techniques for distal hypospadias re-

pair, although the popularity of Snodgrass 

technique still depends on the healthy of the 

urethral plate, so to repair a failed distal hy-

pospadias with unhealthy urethral plate, it 

needs a graft or a flap in this algorithm, this 

presented the role of Mathieu technique in 

these cases. 

The salvage Mathieu procedure can be used 

in distal urethral breakdowns or fistulas locat-

ed at the coronal level if the penile skin proxi-

mal to the ectopic meatus is healthy, glanulo-

plasty with extensive dissection of the glanu-

lar wings should be performed to allow a nice 

outcome, although the meatal based flap in 

these cases has a very little blood supply the 

results remain good as this flap is considered 

as a free skin graft urethroplasty. 
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The midline incision of the urethral plate was 

first reported by Reddy in 1975 to remove the 

midline fibrous tissue he believed to be re-

sponsible for the chordae tendineae, and 

then combined this incision with the Thiersch-

Duplay principle and the urethral tubular 

plate, 1989 Rich et al. A vertical incision in 

the midline of the pelvic-urethral plate is de-

scribed to create a normal vertical slit-like 

urethra, a technique used to achieve excel-

lent cosmetic results in the case of repairs 

using the Mathieu technique. 

In 1994 Warren Snodgrass applied Rich's 

dorsal midline incision to the entire length of 

the urethral plate and then completed the 

Thiersch-Duplay urethroplasty for distal hypo-

spadias, Snodgrass incision is a combination 

of Reddy-Rich-Snodgrass incision of the ure-

thral plate and this technique is also called 

the tubularised incised plate (TIP) urethro-

plasty, in 1998 Snodgrass et al. described 

the ability to apply his technique also to the 

proximal hypospadias. 

Snodgrass performed a deep sagittal incision 

of the urethral plate from the meatus to the 

tip of the glans penis, this relaxing incision 

facilitated tubularization of the plate and re-

sulted in a normal slit-shaped meatus and 

prevented tension on the ventral suture line, 

he found that this incision made a minimal 

disturbance of the blood supply of the ure-

thral plate and so the urethral plate still well-

vascularized, also contracture and stricture in 

this incision were very rare. 

Principles of Snodgrass technique mainly de-

pendent on the viability of the urethral plate,  

so preoperative assessment of the patient's 

urethral plate tissue and its ability to be in-

cised and used in Snodgrass urethroplasty, 

and the underlying principles of this evalua-

tion are that the decision for urethroplasty is 

no longer made before surgery, so the final 

decision regarding urethroplasty is deferred 

until the plate is incised to determine whether 

it seems sufficiently flexible for tubularization. 

Snodgrass technique should be started by 

degloving of the penis, which is usually per-

formed by dorsal subcoronal incision that ex-

tended ventrally just proximal to the meatus, 

while in proximal hypospadias the incision 

always extends along the lateral margins of 

the urethral plate and not wider than the plate 

as hair follicles might be incorporated into the 

neourethra, then complete the degloving and 

Gittes test is performed to check the degree 

of curvature and then penile Orthoplasty is 

done to correct the curvature. 

Penile curvature occurs in approximately 

15% of cases of distal hypospadias and can 

be corrected by Orthoplasty with preservation 

of the urethral plate, while the curvature in 

cases of proximal hypospadias is more than 

50%, and also the penis is usually small so 

Orthoplasty routinely needs transection of the 

urethral plate and lengthening of the corpora 

cavernosa to correct the curvature and 

lengthen the small penis. 

A longitudinal dorsal midline incision which is 

the key step in the procedure is performed on 

the posterior urethral plate after applying the 

penile tourniquet, care should be taken dur-

ing glanuloplasty to avoid damage to the mar-

gins of the urethral plate during mobilization 

of the glanular wings, this incision acts as a 

relaxing incision to facilitate the tubularization 

of the urethral plate without tension sutures, 

so the depth of the incision should be  

8.6.5.3.4 Snodgrass tech-

nique (tubularized incised 

plate (TIP)): 
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varied according to the state of the urethral 

plate as it should be deeper in the flat plate 

rather than the grooved plate, but in all cas-

es, the incision extends down to near the cor-

pora cavernosa. 

Urethroplasty is the next step and should be 

performed by tubularization of the urethral 

plate after releasing the incision, usually, tu-

bularization is done over a 6 F silicone cathe-

ter by using a 6/0 vicryl suture, and spongio-

plasty is performed after urethroplasty and 

then a protective intermediate layer is ap-

plied, finally, glanuloplasty is the key determi-

nant of the cosmetic outcome. 

Snodgrass is a versatile technique that can 

be used for the repair of a wide range of hy-

pospadias from distal to most severe perineal 

hypospadias of hypospadias with a low rate 

of complications, also Snodgrass is suitable 

for treating re-do cases and can be used suc-

cessfully in cases who do not have a healthy 

skin flap and for circumcised patients when 

there is a complete lack of foreskin. 

The most common complication of the Snod-

grass technique is a postoperative urethral 

fistula, the postoperative fistula occurs at an 

acceptably low rate and is much easier to 

handle than urethral stricture, the second 

most frequent complication is meatal stenosis 

which can be avoided by avoiding tubulariza-

tion of the neourethra too far distally, both 

stricture and diverticulum formation in the ne-

ourethra have been rare complications while 

partial glanular dehiscence has been noted 

occasionally, and prompted a change in su-

ture material. 

 

Figure 309. Snodgrass technique design and its steps. 
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Since 1994 Snodgrass technique became 

mainstream universally as the proper surgical 

option in most types of hypospadias, with the 

widespread of the technique its limitations of 

it have also been gradually revealed, alt-

hough the selection of a proper wide and 

healthy urethral plate is an essential key to 

perform this technique, also serious compli-

cations have still appeared. 

As the dorsal urethral plate incision is the 

master key in the TIP technique so any de-

fault in its reepithelization will lead to major 

complications that decrease the success 

rate, in 2007 Braga et al. reported that in 

some cases with narrow urethral plate, shal-

low urethral groove, or a urethral dorsal inci-

sion without proper epithelization, scar tissue 

may be created and lead to a bad outcome, 

also in 2012 Perera et al. reported that the 

risk of scar formation is increased in cases 

with long urethral plate, which can create flow 

resistance and lead to proximal fistula and 

limitations in urine flow. 

Grafting to cover the incised urethral plate 

bed become the proper solution to make im-

mediate coverage with epithelium and mini-

mize the fibrotic formation, in 2000 Kolon and 

Gonzales were the first to propose grafting of 

the incised urethral plate bed to promote 

healing by epithelisation, and also they ob-

served that grafting prevented development 

of meatal stenosis, neourethral stricture, ure-

throcutaneous fistula, and urethral diverticu-

lum, especially in the presence of a narrow 

urethral plate. 

The graft should be inlayed in the middle of 

the urethral plate during the Snodgrass tech-

nique and thus called modified Snodgrass or  

8.6.5.3.5 Snodgraft (Inlay 

grafts) technique: 

Snodgraft technique, the inlay internal prepu-

tial graft and inlay buccal mucosa graft are 

the most ideal grafts for Snodgraft as both 

grafts share many advantages, such as a 

strong anti-infection ability, rich capillary 

beds, high survival rates, and abundant graft 

sources, but the buccal mucosa graft is usu-

ally used in more serious cases than the in-

ternal preputial graft. 

Figure 310. Snodgraft (Inlay grafts) technique. 
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The most common urethroplasty techniques 

with good results that have been widely used 

in the last 20 years are two techniques these 

techniques are Snodgrass and Mathieu tech-

niques, although the Snodgrass technique 

has slightly more complications (meatal ste-

nosis or urethrocutaneous fistula) as com-

pared to Mathieu technique, still giving the 

good cosmetic outcome of neomeatus with a 

slit-like appearance, so the concept of mixing 

of both techniques become available as a 

hope to get better results. 

The major drawback of the Mathieu tech-

nique is the final appearance of the meatus 

which is a fish-mouth meatus that is not at 

the tip of the glans, and the major advantage 

of the Snodgrass technique is the creation of 

the slit-like meatus, so the combination of 

both technique can act as a modification of 

each other and make both techniques com-

plement each other, the incised urethral plate 

step that added to the Mathieu technique to 

facilitate glanuloplasty and give more tissue 

in the glans to facilitate closure of the glanu-

lar wings without tension, thus decreasing the 

incidence of glanular dehiscence, also it 

seems to decrease the incidence of meatal 

stenosis and fistula formation. also, it seems 

to decrease the incidence of meatal stenosis 

and fistula formation. 

This procedure is performed after fixation of 

the penis and completes the penile degloving 

by creating a U-shaped perimeatal-based 

skin flap proximal to the meatus, the incision 

of the flap should be done by making a sharp 

single deep cut up to the tunica albuginea for 

keeping the flap more vascularized to be 

flipped without ischemia, remember that this  

8.6.5.3.6 Combined Mathieu-

Snodgrass technique: 

the proximal flap should be wider than the 

distal one as mentioned previously in the 

Mathieu technique, then a midline incision is 

applied on the urethral plate from the meatus 

to the tip of the glans involving the epithelial 

and subepithelial layers. 

The proximal flap is flipped distally over an 

appropriately sized intraurethral catheter to 

be sutured with the distal flap and complete 

the urethroplasty, the suturing should be 

started proximal to the meatus and avoid the 

visibility of any point of the skin epithelium to 

avoid leakage, especially at the meatal site, 

the suture line should be covered by a dartos 

flap and the glans penis should be sutured to 

complete the glanuloplasty. 

Finally, the combined Mathieu-Snodgrass 

technique can maximize the functional and 

aesthetic results by adding the Snodgrass 

principles to the standard Mathieu procedure, 

it can reduce the incidence of fistula and 

meatal stenosis which is sometimes associat-

ed with the Snodgrass technique, and im-

prove the cosmetic results of the Mathieu 

technique by producing a slit-like meatus, this 

technique is a quite feasible and promising 

alternative approach to urethroplasty of distal 

primary hypospadias. 

Figure 311. Combined Mathieu-Snodgrass technique. 



311 

practical tricks in penile anomalies                                                                                                                  Dr. Attia El-Bagoury 

Surgical management of severe perineal hy-

pospadias is considered a challenging option 

for hypospadiologists, these cases are al-

ways in differential diagnosis with intersex 

cases and usually corrected in multiple 

staged operations, some hypospadiologists 

like Tomohiko Koyanagi and Katsuya 

Nonomura in 1984 made trials to repair these 

cases in one staged operation, they de-

scribed a one staged technique called Ko-

yanagi technique. 

Koyanagi technique principles were based on 

the preputial and parameatal skin flaps for 

making the neourethra in one staged opera-

tion, they made an encircled incision just 

proximal to the meatus which went laterally 

on both sides along the medial edge of the 

scrotal raphe, and then went dorsally just be-

low the corona over the inner prepuce. 

Care should be taken to make the lateral 

parameatal skin flaps and the preputial flap 

enough wide, the preputial flap was divided 

at 12 o'clock and dissected with the para-

meatal flaps to become located ventrally, and 

orthoplasty should be done during the dissec-

tion of the atretic urethra by sharp excision of 

the presented chordee. 

The preputial-parameatal skin flaps were 

then tubularized on a properly sized catheter 

to form the neourethra and the glans was in-

cised in the midline and then dissected later-

ally to create glanular wings that were 

properly enough to accommodate and enroll 

the neourethra snugly, and the Bayer’s flaps 

were designed to close the skin properly, the 

original Koyanagi had many complications 

due to less vascularity of the flap-like fistula 

formation and wound dehiscence. 

8.6.5.3.7 Koyanagi technique: Yoke technique: 

Based on the same Koyanagi principles in 

1994 Snow and Cartwright described the 

yoke technique, the name "yoke" is derived 

from the similarity of the marked incisions to 

the apparatus wrapped around the neck of 

working animals to which implements are at-

tached, yoke incisions like those of Koyanagi 

without the dorsal longitudinal incision to pre-

serve more vascularity of the preputial-

parameatal flap, the flap was wrapped ven-

trally through a buttonhole in the flap. 

After yoke incisions and urethroplasty, a 

scrotoplasty is necessary to complete the op-

eration, yoke technique has advantages over 

the original Koyanagi as the preservation of 

more vascularization of the flaps and also it 

does not cause any twisting rotational effects 

and so prevents the penile torsion, but still, 

the major complication is urethrocutaneous 

fistulas especially near the proximal meatus. 

Lateral-based Flap technique: 

based on the same principles of using para-

meatal based flap for performing urethroplas-

ty in severe cases of hypospadias in one 

stage Hadidi described the lateral based flap 

technique in 2008, the aim of this technique 

is preserving dual blood supply to the flap 

from the preputial vascular pedicle and the 

parameatal tissue to ensure good blood sup-

ply and minimizing the rate of complications. 

Bilateral Based (BILAB) Flap Technique: 

In 2014 Hadidi modified his lateral based flap 

technique to be a bilateral based flap, both 

lateral based flaps were fixed to the tunica 

albuginea in the midline to provide stability 

and blood supply, this technique can provide 

both options of urethroplasty one-stage or 

two-stage repair. 



 

practical tricks in penile anomalies                                                                                                                  Dr. Attia El-Bagoury 

Although single-stage versus two-stage re-

pairs are controversial, all hypospadias agree 

on two main points: The first is that the pri-

mary goal of surgical repair of hypospadias is 

to restore the hypospadias to a normal or 

near-normal appearance of the penis , it 

should be a straight penis, suitable for sexual 

intercourse, a new impermeable urethra of 

reasonable caliber for normal urination, and 

the second point is that the attribution of the 

hypospadias repair procedure depends large-

ly on the abnormal state of the patient and 

the personal experience of the surgeon and 

preferences. 

Two-stage urethroplasty is a procedure com-

monly used for severe proximal hypospadias, 

where one-stage urethroplasty fails to proper-

ly straighten the penis, or where one-stage 

urethroplasty cannot be completed, two-

stage urethroplasty is used for the first stage 

straightens the penis and prepares the penis 

plate, and the second stage completes ure-

throplasty and cosmetic trimming, so for pa-

tients with hypospadias with severe chordae 

tendineae or poor urethral plate in the proxi-

mal hypospadias, the second stage urethro-

plasty is a better choice with satisfactory re-

sults. . 

As described before many techniques used 

in one-stage urethroplasty can be also used 

as two-stage urethroplasty techniques like 

Koyanagi, lateral based flap, and bilateral 

based flap techniques, but the main and fa-

mous technique as two-stage urethroplasty 

technique is the Bracka technique, and this 

technique is classified to two stages, so the 

first stage is called Bracka I and the second 

stage is called Bracka II. 

8.6.5.3.7 Two-Stage technique 

               (Bracka): 

Figure 312. Graft harvesting either from the inner pre-
putial skin or the buccal mucosal lining, the graft is 
then dissected by applying counter pressure with the 
finger while holding the stay sutures., after the graft 
has been harvested it is spread over a finger or a cork 
plate and residual subcutaneous tissue is removed 
with fine scissors, so that a thin translucent skin or 
mucosal strip is created, finally the graft is stored in 
saline-soaked gauze until required.  
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Bracka I  

Bracka I or Stage 1 is crucial as it sets the 

stage for a straight, beautiful and functioning 

penis in Stage 2, which is performed under 

general anesthesia and includes chordae 

correction, phalloplasty, graft harvesting, cut-

ting and securing the graft, and securing the 

graft with an appropriate dressing. 

Patients should be worked simultaneously by 

two surgical teams, each with their own set of 

surgical instruments, to avoid time-

consuming and bacterial contamination, after 

removal of the penis and resection of all ven-

tral tissue and scrotal appendages and plate 

transections. Single-instrument erection test 

(Gittes test) to assess the degree of curva-

ture, if residual curvature is detected, plastic 

surgery, then scrape the glans with a spatula, 

create a glans groove, and completely cover 

the resection area (urethral plate and 

chordae tendineae) subcutaneously the tis-

sue obtains a good a vascularized graft bed. 

A successful graft should be smooth and vas-

cularized. The graft can be obtained from the 

inner foreskin skin (if present) or from an oral 

mucosal graft, which can be a buccal, lingual, 

or labial graft. Oral mucosal grafts are usually 

Superior to internal foreskin grafts because 

on this histological evaluation they showed 

complete fusion with the adjacent epithelium, 

less contractures and fibrosis, and also 

showed epithelial metaplasia more similar to 

the urothelium. 

The buccal and labial mucosa is covered by 

stratified nonkeratinizing squamous epitheli-

um, lined by a thin elastic lamina propria and 

submucosa, which is firmly attached to the 

underlying buccal and orbicularis muscles, 

and isolation of the mucosa alone is difficult, 

The labial mucosa is thinner and less  

Figure 313. Penile degloving, chordee resection, and 
orthoplasty to straighten the penis are very important 
steps in Bracka I before laying the harvested graft on 
the prepared bed.  
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resistant than the buccal mucosa, and the 

width of the lip (maximum dimension 1 x 4 

cm) limits the size of the graft compared to 

the buccal mucosa (maximum dimension 3 x 

5.5 cm). 

Despite the thicker epithelium, high content 

of elastic fibers, thin lamina propria, and 

abundant blood vessels, the lingual mucosa 

(the mucous membrane covering the lateral 

surface and underside of the tongue) also 

has immunological properties that make it 

more resilient to infection. However, buccal 

mucosal grafts have been Proven to be a 

better graft than other oral grafts and also 

considered superior to skin flaps, mucosal 

grafts have success rates as high as 80% 

and 67% of flaps, and only the lingual muco-

sa can be used for salvage - urethroplasty 

suitable for all kinds of complex and recurrent 

strictures. 

The correct size buccal graft is obtained, then 

sutured with an 18-gauge needle, followed by 

4-0 and 5-0 sutures to the prepared bed. Su-

fratull gauze was applied to the area, then 

bandaged with a synthetic pad, cotton swabs 

dipped in saline and mineral oil, then sutures 

were used to hold the pad in place and fix the 

graft for 5 days and assess graft absorption 

on day 5 after dressing change condition and 

use fresh dressings for another 5 days, and 

finally on postoperative day 10, the dressings 

and indwelling catheters are removed, the 

patient is then checked periodically to assess 

graft absorption and tissue quality, then 3 to 

6 depending on tissue healing Months later, 

the patient was fully prepared for a second-

stage urethroplasty (Bracka II). 

Bracka II  

Bracka II, or two-stage urethroplasty, incision 

at the junction of the graft and penile skin, 

including a small amount of hairless genital 

skin to achieve adequate width if desired, es-

pecially at the penile-scrotal junction in total 

urethroplasty through an appropriately sized 

indwelling catheter depending on the age of 

the patient can be avoided in the preparation 

of a wider graft in the first stage. 

Urethroplasty is done with subcuticular, inter-

rupted, or continuous sutures taken around 2

-3 mm apart, inverting the edge with either 6-

0 polydioxanone (PDS II) or Vicryl as per the 

operating surgeon’s preference, we prefer 

the interrupted 4-0 or 5-0 PDS or Vicryl su-

tures in urethroplasty  Bracka II with taking 

care to invert the mucosa with careful needle 

placement avoiding piercing the epithelium. 

The waterproofing second layer is given by 

vascularized dartos flap or tunica vaginalis 

flap or local dartos tissue to prevent fistula 

formation, mild steroid-based ointment im-

proved the quality of graft in patients in whom 

graft was uneven, then glanuloplasty is done 

as usual and skin cover is closed, finally, the 

urine is diverted with a 16 French Foley cath-

eter or using a suprapubic catheter and a 

urethral stent. 

Sufratull gauze is applied around the shaft 

and absorbent gauze dressing is given, and 

then Cuban dressing is applied, the dressing 

is changed on the 5th postoperative day, and 

the catheter is removed on the 10-14th post-

operative day depending on length and com-

plexity of urethroplasty.  
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Figure 314. Bracka I in a child operated 6 times before, there were much skin tethering that released, severe 
chordee that were resected completely, but still was deformed penis presented and the length of the penis in 12 
years old child was still 2.5 cm, so we obligated to transect the urethral plate then dissected the penile urethra to 
elongate and straighten the penis, finally penile orthoplasty was done completely and the penile length became 6 
cm but the urethral opening was retracted and became at penoscrotal junction.  
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Figure 315. Bracka II in a child operated 6 times before, incision lines are marked, designing a 1.5 cm wide strip 
that extends from the ectopic meatus up to the 6 o'clock points of the proposed new meatus, the penis is de-
gloved at the level of Buck's fascia, the edges of the urethral plate strip should tube easily around the catheter 
without any need for undermining and mobilising the edges, after the formation of the neourethra, a protective 
fascial flap is placed over the entire suture line as a ‘waterproofing’ layer, then glanuloplasty and skin closure 
done. 
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Figure 316. Bracka II in a man operated 16 times before, incision lines are marked, designing a 1.5 cm wide strip 
that extends from the ectopic meatus up to the 6 o'clock points of the distal point like urethral stricture, the penis 
is degloved at the level of Buck's fascia, the edges of the urethral plate strip should tube easily around the cathe-
ter without any need for undermining and mobilising the edges, after the formation of the neourethra, a protective 
fascial flap is placed over the entire suture line as a ‘waterproofing’ layer, then glanuloplasty and skin closure 
done. 
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8. Hypospadias is not a life-threatening con-

dition, however, it does affect what the 

penis looks like and how it works, and 

may also affect sexual functioning later in 

life, so for these reasons, it may be im-

portant to repair. 

9. Preoperative use of 1% testosterone pro-

pionate ointment or 3 injections (2mg/kg 

with maximum dose 25mg per week) be-

fore hypospadias surgery produce neo-

vascularization in absolute numbers and 

in volume density, but negative implica-

tions on wound healing are still to be de-

fined. 

10. Three days prior to surgery, the patient 

should begin using chlorhexidine bidet for 

genitalia cleansing twice a day, and the 

day before surgery the patient receives 

intravenous prophylactic antibiotics. 

11. The concept of the ideal graft is a contro-

versial point, as specific no graft has been 

identified as the perfect one, so there are 

multiple grafts have been used 

12. The key is that all plication procedures 

shorten the long side of the penis and 

therefore can result in loss of length on 

that aspect.  

13. Care should be taken while mobilizing the 

Hypoplastic urethra 

14. Saline injection will help in separating the 

skin from hypoplastic urethra 

15. Bracka repair is considered the gold 

standard for salvage hypospadias repair; 

however, complications after second 

stage occur in approximately a third of pa-

tients, mainly those with fibrotic and indu-

rated grafts; therefore, regrafting should 

be considered whenever the aspect of the 

graft is not flat and mobile. 

1. The ideal time to correct hypospadias is 

at 6 months of age, in fact, many sur-

geons correct hypospadias starting at age 

3 months. 

2. Surgeons need to master several tech-

niques (at least 5 techniques) to suit the 

wide range of anomalies encountered. 

3. The surgeon should use the technique 

that is suitable for the patient and not 

make the patient suitable for the tech-

nique he prefers. 

4. Tubularisation of the urethral plate without 

incision is suitable for more than 60% of 

hypospadias patients. 

5. A second protective layer to cover and 

protect the new urethra is an essential 

part of hypospadias surgery. 

6. With experience, the success rate in glan-

ular and distal hypospadias has reached 

more than 95%, and in proximal hypo-

spadias, the complication rate is 10–20%. 

7. We do not know the exact causes for hy-

pospadias, they are sometimes inherited 

(that is, passed down in families). 

8.7 Tips and Tricks: 
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16. Mobilization of proximal urethra and hypo-

plastic urethra to correct chordee is a sim-

ple and effective technique. 

17. Dartos flap raised from scrotum has ex-

cellent blood supply and gives support 

and protection to suture line avoiding fis-

tula formation, and also promotes healing.  

18. Suprapubic diversion for three weeks in 

severe and complicated cases is im-

portant as healing takes about 3-4 weeks 

and removing urethral stent in one week 

time is too early, so urine flows in force 

and pressure that can easily disrupt mu-

cosal level of healing that occur at the end 

of one week, collagen is laid down at the 

end of a third week which gives strength 

to the suture line, so just adding suprapu-

bic diversion dropped the fistula rate by 

about 50 %. 

19. Rotating total prepucial skin instead of 

Byar's skin flaps can jeopardize the blood 

supply of either of skin flaps and it can get 

necrosed leading to failure of the opera-

tion, another problem is that suture line of 

urethra crosses with the skin which is a 

violation of basic principles of surgery.  

20. Tourniquet instead of adrenaline infiltra-

tion is essential as adrenaline can give 

false sense of no bleeding and post oper-

atively big hematomas form that will dis-

rupt the repair, if adrenaline accidently 

enters blood stream, it can lead to serious 

cardiac arrhythmias, also adrenaline can 

lead to necrosis of the skin around areas 

of infiltration.  

21. If all major bleeders are not cauterized, 

post operatively a major hematoma can 

form that can destroy the repair. Hence 

only bipolar cautery should be used in Hy-

pospadias surgery.  

22. Hormonal stimulation of the penis using 

βhCG or testosterone or dihydrotestos-

terone is sometimes indicated in patients 

with a small penis, or for repeat surgery; it 

is unclear how safe these treatments are 

in the longterm. 

23. Pain control is essential after surgery us-

ing morphine instillations, anti‐

inflammatory medications, anticholiner-

gics and diazepam to reduce bladder 

spasms. 

24. Hypospadias failure is any repair that 

leads to complications or causes patient 

dissatisfaction; the latter is very subjective 

and difficult to assess 

25. Surgeon expertise, interposition of barrier 

layers between the urethroplasty and the 

skin, and urinary drainage are the most 

important factors for preventing hypo-

spadias failure. 

26. The most common complications associ-

ated with hypospadias failure include re-

sidual curvature, fistula formation, urethral 

breakdown, meatal stenosis, and urethral 

stricture. 

27. For the first 2 hours after surgery, give the 

child water or apple juice, then, move to 

milk and soft foods a little at a time, the 

child will be able to eat normally again 

within 12 hours after surgery.  

28. We will place a clear plastic surgical 

bandage (Cuban) around your child’s pe-

nis, this will help bring down the swelling 

and protect the wound, we will give you 

special instructions on when to remove 

this, and all stitches will dissolve after sev-

eral weeks.  
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29. The penis will look very swollen and 

bruised after surgery, so rest assured that 

it will look healthier after 2 to 3 weeks, it 

may, however, take several months for all 

the swelling to disappear, also may notice 

some oozing and spotting on the diaper or 

underpants after surgery, remember that 

all these are also normal.  

30. The indwelling catheter helps to drain 

urine out of the penis and help the new 

urethra to heal, so tell the parents not to 

pull the tube out during diaper changes 

and bathing, it is helpful to have 2 people 

present during diaper changes (1 person 

to change and 1 person to distract your 

child) 

31. Parents should check for kinks in the tube 

regularly, as urine sometimes leaks 

around the drainage tube or spurts 

through the end of the tube, if the inside 

diaper is more wet than the outside dia-

per, this is alarm to check that the cathe-

ter is not kinked at the groin.  

32. Regular irrigation of the catheter with sa-

line is essential to avoid a block in the 

tube, as parents should flush 10cc of nor-

mal saline into the catheter every 2-4 

hours, care that heavy leaking around the 

tube and no drainage from it may be a 

sign that the tube is blocked and should 

call the doctor.  

33. Tell parents to engorge the child to drink 

plenty of fluids, this will help his body to 

make lots of urine and prevent the urine 

tube from blocking.  

34. Tell parents to engorge the child to eat 

foods that are high in fiber, such as fruits, 

vegetables and whole grain products, this 

will prevent constipation as straining to 

have a bowel movement can stress the  

surgical wound and also worsen any bladder 

spasms. 

35. The catheter may irritate the child’s blad-

der and lead to bladder spasms, these 

spasms are not harmful but during a 

spasm, the child may suddenly become 

irritable, pull up his legs or grab his penis, 

so you should prescribe anti-spasm medi-

cation (oxybutynin), but remember that 

oxybutynin can cause facial flushing, dry 

mouth and constipation.  

36. For double diapers wash the anal area 

with soapy water after each bowel move-

ment, carefully wipe any stool that gets on 

the tube or dressing, always wipe in a di-

rection away from the penis, if the tube or 

dressing becomes very soiled, wash with 

mild soap and rinse the child in a tub of 

clear water. 

37. After the catheter is removed, the child 

may have pain and his urine may also 

spray the first time he urinates, this will 

improve after a few days.  

38. A few days after surgery, you may see a 

yellowish substance over the head of the 

penis, this is not a sign of infection but a 

normal part of healing, it will clear on its 

own after several days.  

39. A low grade fever up to 38.5°C or 101° F 

after surgery.  

40. Do not let him straddle toys (bicycles, 

rocking horses, walkers), play in chlorinat-

ed swimming pools, or in sandboxes.  

41. Use a small blanket or towel to pad your 

son’s lap when using a seat belt, stroller 

or a car seat, this will prevent any injury.  
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42. Possible problems after surgery are fistula (tunnel that forms under the skin) or leak may 

develop along the shaft of the penis, If the fistula does not close by itself during the first 6 

months following surgery, then it will need to be repaired, and scarring or narrowing of the 

new urethra can also occur, this may cause the urine stream to be thin or the child to push 

to urinate, so we recommend for regularly urethral dilatation during the first 6 months after 

surgery.  

Figure 317. Illustration of the two diaper dressing Figure 319. Prevention of some toys postoperative 

Figure 318. Two diaper dressing technique to save the catheter postoperatively 
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