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Background: Outcomes of hypospadias surgery continually lagged behind anticipations 
among practitioners, prompting continuing refinement of approaches. Refinements typically 
involved modified surgical techniques.
Objective: Herein, the author aimed for reporting the comparative anatomical topography 
of distal hypospadias anomaly vs normal controls, to boost its reparative approach.
Patients and Methods: This is a prospective clinical study of distal hypospadias cases 
presented to the author’s facility between June 2018 and June 2020. Anatomical topography 
of the hypospadias penis was studied concerning the corresponding marks in another control 
cohort with normal penile development. Meatal marks, glans wings alignment, frenulum, and 
corpus spongiosum were the anatomical landmarks looked into. Operative correction of the 
anomaly was carried out considering these landmarks, aiming for pinpoint reassembly. The 
control group served to identify the normal topography.
Results: The author studied 49 cases of distal hypospadias and 10 uncircumcised boys with 
an otherwise normal penile anatomy. In distal hypospadias, the corpus spongiosum splayed 
out – at about mid-penile level – ending at a consequently splayed glans penis, rather than 
involving a primary glans defect. After the corpus spongiosum had been closed/zippered up, 
no further glans wings’ surgical dissection was deemed necessary to attain the anatomical 
topography identified by the control group. By the end of a median follow-up period of 14 
months, no urethrocutaneous fistulae or meatal stenoses were reported, with a typical apical 
re-assembled meatus, glans ventrum, and frenulum.
Conclusion: Topographic mapping against control subjects revealed that the glans penis is 
fully developed in boys with distal hypospadias. After the spongiosal plate has been 
adequately zippered up, no glans wings’ surgical dissection was deemed necessary to attain 
the typical glanular topography identified by the control group.
Keywords: distal hypospadias, anatomical topography, meatal marks, spongioplasty, the 
urethral plate

Introduction
Surgery for hypospadias has been evolving since the first descriptions of this anomaly 
with alternating eras of technical refinement and latency in evaluation.1–5 Although the 
procedures became labeled “the science and art of hypospadias surgery”, the outcomes 
always lagged behind anticipations among routine practitioners compared with pio-
neers, prompting continuing refinement of approaches.6,7 Refinements typically 
involved improving tissue handling, boosting vascularity, the use of tension-free 
reconstruction, and modified surgical techniques.8,9 Herein, the author aimed for 
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reporting the comparative anatomical topography of distal 
hypospadias anomaly vs normal controls, to boost its repara-
tive surgical approach.

Patients and Methods
This is a prospective clinical study of all cases presenting 
to the author’s facility with distal penile hypospadias, 
between June 2018 and June 2020. Distal penile hypospa-
dias is defined as a hypospadias meatus located along the 
distal half of penile urethra, in the absence of a significant 
chordee (ie, a ventral curvature of more than 30°).

The topographic anatomy of the penis in the enrolled cases 
was studied in comparison with parallel landmarks in another 
cohort with normal penile development who were subjected 
to circumcision or other inguinoscrotal surgeries. Previous 
penile surgery in either group was an exclusion factor. 
Meatal configuration, the ventral aspect of the glans penis, 
the frenulum, and the corpus spongiosum were assessed (ie, 
detailed description of its features). Topographic labeling of 
these features rather than quantitative measurements was used 
here because penile measures change with age.

Operative correction of distal hypospadias was carried 
out considering the corresponding labeled landmarks, aiming 
for a pinpoint reassembly. The control cohort served only to 
identify normal topography, but not for measuring operative 
outcomes. The author of this report operated on the enrolled 
series, who were followed up after hospital discharge for at 
least 6 months. Outcomes evaluated included urethrocuta-
neous fistula, neourethral stenosis, dehiscence, or other 
suture line complications. Especial attention was given to 
assessing the configurations of the glans penis, meatus, and 
frenulum, after have been surgically re-assembled.

Results
During the study inclusion period, 49 cases of distal penile 
hypospadias and 10 uncircumcised boys were enrolled. 
Supplementary Video S1 comprehensibly illustrates the com-
parative topographic assessment of the studied cohorts and the 
followed spongiosal reparative approach for the hypospadias 
g r o u p .  h t t p s : / / d r i v e . g o o g l e . c o m / fi l e / d /  
1D1556lGOzkSLUx6DvlVNDsZhRB0RrL6z/view?usp= 
sharing

Evaluation of the Cohort with Normal 
Penile Development (Figure 1)

1. Meatal marks. The normal glans penis is blunt with 
an apical sagittal slit that has a ventral extension 

distal to a pair of side protrusions. Thus, four points 
configure the orthotopic urethral meatus: a dorsal 
end, two side protrusions, and a ventral end. The 
ventral extension is located at the ventral aspect of 
the glans and measures up to two-thirds the distance 
between the dorsal end and the side protrusions.

2. Ventral glans. This is the part of the glans penis 
located ventral to its hemispherical blunt tip. Its distal 
sagittal terminus is at the side protrusions of the 
meatus. From these protrusions, glans wings converge 
to meet at the ventral end of the urethral meatus, then 
diverge to converge with the coronal sulcus laterally.

3. Frenulum. This is a web-shaped fold of the inner face 
of the prepuce, with a glanular and a preputial limb. 
Its glans limb covers the distal part of the corpus 
spongiosum between the divergent stubby glans 
wings and diminishes towards the ventral end of the 
meatus. Its preputial limb is the ventral midline fusion 
of the inner face of the prepuce, analogous to the 
median raphe of the outer penile skin.

Figure 1 Topographic mapping of the meatal marks and glans wings among the 
control cohort. The blue dotted line represents the converging alignment of the 
glans wings in-between the side protrusions and ventral endpoint of the meatus. 
The red dotted arrows represent the diverging glans wings alignments over the 
ventrolateral aspect of the corpus spongiosum.
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4. Corpus spongiosum. This comprises the ventral axis 
of the penis from its root in the pelvis to the ventral 
endpoint of the meatus, where bilateral glans wings 
diverge on its ventrolateral sides.

Evaluation of the Cohort with Distal 
Hypospadias (Figure 2)

1. Corpus spongiosum. At a nearly mid-penile level, the 
corpus spongiosum diverged into two limbs - with an 
adjoining interbulbar commissure - spanning into an 
open glans penis where the natural ventral marks of 
the meatus should have been located. A sheet of 
hypoplastic urothelium—roofed with hypoplastic 
skin of the penile shaft—extended distally for varied 
spans beyond the bifurcation of the corpus spongio-
sum and gave a reference for the conventional nomen-
clature of distal hypospadias variants based on the 
hypospadias meatus location. This meatus was rela-
tively - rather than absolutely - stenotic compared with 
the normal meatus and thus might have resulted in 
slight developmental ballooning of the unsupported 
V-shaped hypoplastic urothelial sheet with secondary 
yielding of lateralized spongiosal pillars.

2. Glans penis. Though consequently splayed out 
secondary to splaying of the spongiosal plate, it 
uniformly retained all of its natural meatal marks 
(paired side protrusions and ventral marks), and 
natural glans wings recline over each ipsilateral 
spongiosal pillar (ie, the divergence alignment of 
the stubby wings over splayed out spongiosal 
plate).

3. Bifurcation landmarks. The ventral demarcation line 
of the blending of ipsilateral inner- and outer face of 
the prepuce—predominantly on the right side—con-
tinued into the median raphe of penile skin in the 
territory of spongiosal bifurcation. Moreover, apply-
ing modest compression over the penile root against 
the pubic symphysis augmented the silhouette of the 
spongiosal bifurcation (Figure 3).

Surgical Technique “Topography Guided 
Reassembly” (Figure 4)
With the child under general anesthesia with a caudal 
blockage, each was approached at lithotomy position, at 
the edge of the operative table A stay suture was placed 
at the glans tip vertically to exit at the dorsal endpoint of 
the meatus. Fine tipped tenotomy scissors were used for 
dissection, with 0.5 mm-tip bipolar forceps for hemo-
static control.

Adequate exposure of the corpus spongiosum was 
planned at operative dissection, from its bifurcation to 
its termination at the natural glanular ventral meatal 

Figure 2 Topographic mapping of distal hypospadias case. The blue dotted circles 
show the retained natural meatal marks (side protrusions and ventral end-point). 
The red dotted line represents the proposed ventral limb of the orthotopic meatus. 
The blue dotted line shows the diverging alignment of the glans wings commencing 
at the ventral endpoint. Black arrows show the demarcation line of blending 
between the inner and outer face of the prepuce on the right side continuing into 
the median raphe of the penile skin at the territory of spongiosal bifurcation.

Figure 3 “Spongiosal plate” and “urethral plate” in distal penile hypospadias. The 
left photo shows the narrow glistening urothelial sheet overlying the interbulbar 
commissure “ie, urethral plate”. The right photo shows the augmented silhouette of 
the spongiosal plate from its bifurcation to its destination achieved by modest 
compression at the penile root. It favorably seemed not-linked to the poor condi-
tion of the “urethral plate” in both width and depth.
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marks, below the side protrusions. The ventral hypoplas-
tic urothelial sheet was cut back from the hypospadias 
meatus to the spongiosal bifurcation. Three stay sutures 
were then used to line up the suture line: one at the 
spongiosal bifurcation and two where the natural ventral 
mark of the meatus should have been located (precisely 
between the converging and diverging alignments of 
each wing of the glans). A silicone-made urethral stent 
was used in the operated cases. A single-layered, inter-
rupted, spongioplasty “zipper closure” using VicrylTM 6/ 
0 absorbable sutures (Ethicon, Cincinnati, OH, USA) 
was applied for all cases. Splitting of the “urethral 
plate” or incorporating its sides into the suture bites 
was not done. After the corpus spongiosum had been 
closed/zippered up, no further glans wings’ surgical 
dissection was deemed necessary to attain the anatomi-
cal topography identified by the control group. 
Subdermal frenular construction (ie, glans frenulum 
and sub-glans mucosal collar) and penile skin closure 
completed the procedure. Dressings were taken off at 
the time of catheter removal; 5 days post-repair.

Outcomes of the Proposed Reparative 
Approach
During the study period, 49 boys with distal hypospadias 
were enrolled. The hypospadias meatus was coronal/sub- 
coronal in 18 boys, distal penile in 25 boys, and mid–penile 
in 6 boys. The mean age at correction was 1.08±0.365 (SD). 
The operative time was 65–90 min (mean 76 min). The early 
postoperative period was uneventful apart from infection 
and partial dehiscence of ventral skin closure in one case 
(Figure 5). Two other cases presented with minute urethro-
cutaneous fistula that healed spontaneously within 2–4 
weeks, after 1–3 sets of outpatient clinic neourethral metal 
calibration with topical steroid ointment. After a median 
follow-up period of 14.2 months, no urethrocutaneous fistu-
lae or meatal stenoses were reported.

Discussion
Tubularization of the urethral plate has constituted the 
standard surgical approach for treating distal hypospadias; 
either by incorporating the plate in the reconstruction of 

Figure 4 Operative technique; (A) distal penile hypospadias with a noticeable silhouette of spongiosal bifurcation, (B) median hypoplastic triangle of skin and urothelial 
sheet, (C) complete exposure of the edges of the spongiosal plate till the ventral meatal marks, (D) stay suture helps depict the suture line after urethral tube placement, (E) 
ventral glans outlook after complete spongiosal plate folding, (F) tilted view of the ventral glans shows the attainable typical topography.
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a fully epithelialized neourethra (after has been boosted 
with local skin flaps or grafts) or by relying solely on the 
plate for the reconstruction of an incompletely epithelia-
lized neourethra, hoping for secondary healing with mini-
mal scarring.10,11

Mobilization of the wings of the glans and closure over 
the tubularized plate, or even tunneling the glans to incor-
porate a reconstructed neourethral flap, has been consid-
ered another constituent of successful hypospadias repair. 
This notion might have emerged from the assumption that 
the distal part of the urethra - within the glans - originates 
during embryogenesis from canalization of a solid ecto-
dermal ingrowth.12 This misconception might have been 
based on the anatomical illustrations13 depicting the glans 
penis as the distal continuation of the corpus spongiosum. 
However, there is now evidence that the entire male ure-
thra, including its glanular part, is developed by dorsal 
growth of the urethral plate into the genital tubercle with 
a ventral fusion of the urethral folds in a proximal to distal 
sequence (a closing zipper); progressing to the glans 
tip.14,15 Moreover, the presence of a fully developed 
glans penis in the presented series with hypospadias 
emphasizes the lack of reliability of such anatomical 
depictions.

Surgical dissection within the glans tissue at the sur-
gery for hypospadias has led to frequent glans scarring, 
meatal problems, or glans tissue loss, necessitating 

complex reconstructive surgeries. It has been proven that 
the glans epithelium demonstrated the Koebner phenom-
enon in response to surgical trauma, ending up with lichen 
sclerosus (also termed balanitis xerotica obliterans).16 

Such clinical and anatomical insights into the hypospadias 
anomaly helped clarify its comprehension.

According to the presenting author’s belief, other than 
being attached to the splayed out spongiosal plate, the onto-
genesis of the glans penis is not related to that of the corpus 
spongiosum, as the case with the female glans clitoridis. 
Both glandes are not the distal continuation of the corpus 
spongiosum as has been shown (incorrectly) in anatomical 
illustrations. Apart from being laid open as a consequence of 
the bifurcation of the corpus spongiosum, the glans penis in 
the presented series retained all the topographic features of 
a normal one: meatal marks and the convergence-divergence 
alignment of the stubby wings.

The presenting author argues that an interrupted 
mesenchymal spongiosal folding and ventral fusion is the 
key cause of distal hypospadias. Hence, fixing such 
a problem should rely on spongioplasty. The quality of 
endodermal urothelium overlying the interbulbar commis-
sure “the urethral plate”—in terms of both width and depth 
—should not be the prime surgeon’s concern when plan-
ning surgical management, fortunately, the robust “spon-
giosal plate” should. The rationale behind incising the 
ventral hypoplastic urothelial sheet back to the point of 
spongiosal bifurcation was to optimize tuning with the 
fully developed proximal penile urethra. Such anatomical 
matching matters in terms of assuring a steady urinary 
stream in the reassembled distal penile urethra and apical 
meatus.

The anatomical landmarks of the external urethral mea-
tus—namely the dorsal and ventral endpoints—have been 
addressed in former reports relating to boys with distal 
hypospadias.17,18 The divergence of corpus spongiosum is 
a well–described anatomic feature of the anomaly, 
further.9,15,19–21 Herein, the presenting author analyzed 
the topographic mapping of the meatal marks with the 
layout of the bifurcated spongiosal plate, the alignment 
of the splayed-out glans wings, and the natural marks of 
the prepuce. Study results revealed that the robust “spon-
giosal plate” is favorably not relevant to the characteristics 
of the glistening urothelial coverage of its interbulbar 
commissure “urethral plate” (Figure 3). Such a deliberate 
topographic analysis of every single component of the 
anomaly has guided to put forward a seemingly simple, 
yet comprehensive, reconstructive approach.

Figure 5 Early postoperative skin infection and partial dehiscence.
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The enrolled series was managed in the light of the 
aforementioned concerns, anticipating possible endoluminal 
urothelial “creeping” within the newly folded spongiosal 
plate. The case with post-operative ventral skin dehiscence 
could have arisen from mingling the hypoplastic skin trian-
gle covering the bifurcation territory into the suture line, an 
issue that was addressed later in this work. None of the 
approached cases presented with glans dehiscence; suturing 
of a robust spongiosal plate with preserved integrity 
(absence of mid-line or side incisions of the spongiosal 
plate solidity) and intimate relationship with its overlying 
stubby wings could have been a plausible explanation.

Study Limitations
Apparent limitations of the current study are the small series, 
single surgeon outcomes, and short-term evaluation.

Conclusions
Topographic mapping against control subjects revealed 
that the glans penis is fully developed in boys with distal 
hypospadias. The corpus spongiosum splayed out at a mid- 
penile level, ending into a consequently splayed glans 
penis, rather than having a primary glans defect. After 
the spongiosal plate has been adequately zippered up, no 
glans wings’ surgical dissection was deemed necessary to 
attain the aimed normal glanular topography identified by 
the control group. Nevertheless, further extended compara-
tive studies are needed to verify the long-term outcomes of 
the proposed approach.
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