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Abstract This is a critical review of 376 patients with
hypospadias that were treated by the first author. The
techniques used were a one-stage procedure for the cor-
rection of hypospadias without chordee (type I) and a
two-stage procedure for hypospadias with chordee (type
ID). Development of these techniques was based on sev-
eral conjectures: (a) A curvature of the penis can be
caused by skin shortage alone; (b) persistent chordee is
due to inadequate release of the corpora or to inadequate
resurfacing of the corporal defect; and (c) fistulas can be
caused by devascularisation of skin, by tension on the
suture line, by superposition of skin wound and urethra,
by infection, by perforation of skin, and by the evacua-
tion of urine causing a separation of the wound edges.
These conjectures were tested over a period of 30 years
by a combination of measures involving: (a) The rotation
in one or two stages of well-vascularised dorsal skin, us-
ing a backcut; (b) the omission of transcutaneous sutures
and dressing; and (c) the diversion of urine through
drainage incisions or fenestrated stent. These measures
resulted in a dramatic reduction of the number of pa-
tients in need of a type II procedure. Persistent chordee,
although rare, could always be corrected before a defini-
tive urethroplasty was performed. Fistulas were almost
completely eliminated.
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Introduction

After 200 years of hypospadias surgery, starting with
Dieffenbach [8] and continuing through the successive
promotion of several hundred techniques, there is still no
consensus on the best treatment for this anomaly, nor
will there be in the next 200 years if the evaluation of
many of these techniques continues to be based on opin-
ion instead of fact.

In a recent discussion [5, 11] on the merits of a one-
stage versus a two-stage correction of hypospadias, one
of the opponents [5] referred to the methods of repair
that were advocated by the first author of this article as
being functionally and aesthetically crude. Ironically, the
other opponent once wrote that the results of the same
procedure were dramatic; no fistulas! [10]

This provides sufficient reason to present the results
of the two procedures that were introduced by the first
author: one, in 1967, for the correction of hypospadias
without chordee and the other, in 1977, for the treatment
of hypospadias with chordee [18-22]. The motives for
developing these techniques were inspired by the results
of a thesis written with the intention of identifying the
causes of the many complications of hypospadias sur-
gery observed in those days and, if possible, eliminating
some of them. [17]. The study engendered the following-
opinions:

e A curvature of the penis can be caused either by a
shortage of skin alone or by a combination of skin
shortage and chordee. The skin shortage, always pres-
ent, can be explained by a discrepancy between a re-
tarded growth of the urethral plate and a normal
growth of the overlying skin. The latter, being pre-
vented from developing in a longitudinal direction,
will expand in a transverse orientation and form a fold
on each side of the urethra (Fig. 1). This folding will
produce the triad of abnormalities so characteristic of
hypospadias: the shortage of skin on the ventral side
of the penis, a surplus of skin on the dorsal side, and
two raphes on the lateral aspects, each ending in a
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Fig. 1 Ongoing skin plication during embryogenesis, causes the
dorsal hood with oblique raphes and dogears

dog-ear. Recent studies have provided further support
for this view [31].

¢ Persistent chordee following an urethroplasty is due to
inadequate release of chordee or to inadequate resur-
facing of the corporal defect.

e Urethral fistulas can be produced by the following
factors:

1. Devascularisation of skin, due to inadequate delin-
eation of skin flaps or to strangulation of skin by a
constrictive dressing.

2. Tension on the suture line, due to a combination of
skin shortage and wound oedema.

3. Superposition of urethra and skin suture lines.

4. Infection of the wound, due to devascularisation of
the skin or to the stagnation of blood and urine.

5. Perforation of the skin by transcutaneous sutures.

6. Separation of the wound edges, due to inadequate
diversion of urine.

Patients and methods

Between 1964 and 1994, patients with hypospadias were treated
according to a protocol developed in the early 1960s, following a
thorough analysis of contemporary existing complications. For
this reason, hypospadias was divided into three subgroups: Class 1
hypospadias without curvature, class IIA with a curvature due to
skin shortage alone and in class IIB hypospadias the curvature was
caused by both skin shortage and chordee tissue. Distinction be-
tween Class IIA and class IIB hypospadias is not always simple.
When doubt exists, the decision is always made during surgery,
following release of the skin cover and injection of the corpora.
Subsequently, two techniques for the repair of hypospadias
were developed. A type I procedure (van der Meulen I}, in which a
well-vascularised dorsal skin flap, using a backcut, was transposed
to the ventral side, to create a new distal urethra as a one-stage op-
eration (urethroplasty, Fig. 2) and to reduce the risk of fistula for-
mation by devascularisation of skin, tension on the sutureline, su-
perposition of skinwound, and urethral lining or infection. This
operation was used for both Class I and class IIA hypospadias. A
type II procedure (van der Meulen II) was performed in two stages
for the class IIB hypospadias (Figs. 3,4). Staging seemed the most
effective way to prevent persistent chordee following completion
of the ortho-urethroplasty, while it also allowed for the correction
of skin irregularities (fold formation) or scar contraction, particu-
larly at the site of the anastomosis. In the first stage, skin shortage
was released as well as chordee tissue. The created skin defect on
the ventral side was covered with a well-vascularised dorsal skin
flap, utilising a backcut, leaving a sufficient amount of skin
“banked” on the lateral side of the penile shaft (orthoplasty). This
extra skin was used in the second operation to create a new distal
urethra and cover this in the same manner as in the type I proce-

Fig. 2 A Circumferential incision lines for an ortho-urethroplasty.
B Dorsal transposition flap for covering the ventral skin shortage
after straightening. C Neo-urethra formed by closing the defect
(onlay plasty)

Fig. 3 A Incision lines for the orthoplasty. B Transposition of an
axial dorsal flap after orthoplasty. C End result of the orthoplasty
with excess skin on the lateral side of the shaft for future urethro-
plasty (inlay plasty)

Fig. 4 A Outline of skin strip for the urethroplasty of the second
stage. B Division of both preputial layers to cover the neo-urethra.
C Asymmetrical closure of the skin flap and end result of the ure-
throplasty

dure. Tubing of this skin is not indicated. Accurate fixation of the
rotation flap and approximation of subcutaneous tissues achieve
folding of the skin edges over the neo urethra and its glandular
part. Problems due to tension or superposition of suture lines can
thus be avoided with the creation of a terminal meatus. Direct clo-
sure of the glandular defect over the urethra was rejected until re-
cent years, because of the possible tension on the suture lines. This
problem was solved by a modification of the splitting procedure in
the first stage. After the sagittal incision has been made and a mid-
line cleft produced, its walls are raised by means of a lamellar in-
cision on each side (Fig. 5). The wide space thus created is filled
with the inlay, permitting easy closure of the glans over the neo
urethra in the second stage.

For both procedures, meticulous technique was used, as well as
careful haemostasis; absorbable sutures were placed subcutane-
ously in one or two layers and never through the skin, thus avoid-
ing epithelialization of suture tracts. The postoperative dressing
was very simple and non-constrictive, using only two gauses
(sandwich dressing) in an attempt to prevent stagnation of fluids
and strangulation of vulnerable tissues in this contaminated area.



Fig. 5 A Incision lines for the “louvre door” widening of the
glans. B Long-term result of the “louvre door” repair

For the type I repair, no diversion was used, whereas for the type
I procedure, drainage incisions at the penile base were used,
which in later years were replaced by a fenestrated non-indwelling
stent in the neo-urethra. As previously mentioned, no indwelling
transurethral or suprapubic catheters were used in any repair, be-
cause diversion by catheter may be associated with blockage,
bladder infections, and spasms due to irritation. This will lead to
leakage of urine around the catheter and sometimes even to jetlike
evacuation through the wound.

Following this regime, a total number of 376 primary referred
patients were treated, 320 with a type I operation and 56 patients
with a type II technique. The patients’ records were scrutinised for
both immediate and long-term postoperative complications. Fur-
thermore, during a long-term follow-up study, data were collected
on the functional problems and the appearance of patients.

Table 1 Postoperative complications
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van der Meulen |
(n=320)

van der Meulen 11
(n=56)

Dehiscence (small) 1% -
Hematoma 2% -
Urinary retention <1% -
Bleeding - 3%
Fistula <% 5%
Meatal stenosis <% 3%

Table 2 Incidence of fistuluas

van der Meulen I

van der Meulen I1

(n) Fistula (n) Fistula
Glandular 162 - - -
Distal penile 153 <1% 16 6%
Proximal penile ) - 34 6%
Peno-scrotal - - 6 -
Total 320 <1% 56 5%

Table 3 Long-term complications

van der Meulen

van der Meulen

type 1 type IT

(n=87) n=17)
Residual curvature 2 2%) 1 (6%)
Skin surplus 20 (23%) 4 (23%)
Fistula 0 0
Meatal stenosis | (1%) 0

Results

The postoperative complications of the two techniques
that were scored from the patients’ records are listed in
Table 1.

Table 2 shows the incidence of the number of fistulas,
according to the well-known classification based on me-
atal position pre-operatively. 1t clearly shows that this
classification is different from ours and not based on the
aetiology of the involved curvature.

At long term follow-up, 104 patients operated ac-
cording to the aforementioned regime were evaluated
(87 type I and 17 type II operations). This patient group
formed a representative selection from the normal popu-
lation. according to the severity of the initial disease.
Following a physical examination, long term complica-
tions could be established (Table 3).

Van der Meulen type I repair

On physical examination, minor residual curvaturc was
found in two patients (2%), a small lateral skin surplus
was encountered in 20 patients (23%) and one patient
had a relatively narrow meatus. Clinically, these findings
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were of no significance to the patients. No patient had a
problem with micturition other than a mild deviation of
the urinary stream. All patients could perform their mic-
turition in the standing position. Finally, no fistulas were
encountered during the physical check-ups.

Van der Meulen type II repair

On physical examination, one patient had a minor curva-
ture without clinical significance, four patients had a lat-
eral skin redundancy without need of further surgery and
four had mild (less than 10 ) torsion of the penis. Neither
meatal stenosis nor fistulas was found at follow-up.

Discussion

The thesis that was written to identify the causes of com-
plications in hypospadias surgery, and to eliminate these
if possible, produced three conjectures [17].

The first conjecture, that a curvature of the penis
(hooded appearance) can be caused by a shortage of skin
cover, was proved correct by the fact that secondary or-
thoplasties were never indicated following the type I
procedure. Distinction between class IIA and class IIB
also proved to be right, resulting in a dramatic reduction
in the number of patients needing a type II procedure
(fewer than 20%). The second conjecture also proved to
be correct: persistent chordee following type 1I opera-
tions was rarely observed and was always found to be
due to inadequate release of chordee or inadequate resur-
facing of the corporal defect.

The third conjecture: that fistulas can be caused by
deficient coverage, positioning, suturing, dressing or
drainage, was not proven, but the results clearly demon-
strate that fistulas can be prevented by a combination of
measures, involving:

¢ The rotation in one or two stages of well-vascularised
dorsal skin, using a backcut.

o The omission of transcutaneous sutures and a dress-
ing.

e The diversion of urine through drainage incisions or
fenestrated stents.

It was impossible to define the individual role of each of
these measures, but the following facts tell their own sto-
ry: (2) Since the introduction of a well-vascularised rota-
tion flap, using a backcut [18,19], and the application of
this technique in its definitive form [18-24], problems
due to ischaemia have been negligible;(b) since the in-
troduction of subcutaneous suturing, stitchmarks or fistu-
las due to rapid epithelialization of suture tracts have no
longer been observed; (c) since the introduction of a sim-
ple sandwich dressing, infections have ceased to be a
nuisance; and (d) since the introduction of a different
system of urinary diversion, stagnation of urine, al-
though it occurred on rare occasions, has not been a seri-
ous problem

The application of these concepts in combination with
techniques that long ago proved their worth in the pre-
vention of persistent chordee or stenosis, has made it
possible to eliminate functional complications in the vast
majority of patients. Ironically, functional results seem to
have become less important in recent decades. The em-
phasis today is on aesthetic results and efficiency. Testi-
mony to this is the polemic on the site, size and shape of
the meatus, starting with the discussion on the optimal
place of the meatus. Neither the term “terminalisation”
nor “ventralisation” has ever been defined properly,
making this debate somewhat irrelevant. Directly related
is the question of how this goal can be achieved; by clos-
ing, tunnelling or covering the glans? Here Mother Na-
ture can be helpful, since the normal embryology has
been well investigated. The normal glandular urethra is
not entirely surrounded by glandular tissue. Instead, it is
bordered ventrally by a thin double layer of ectodermal
derived tissue with the frenulum attached to it (Fig 6).
So, from an embryological point of view, there is no ra-
tionale for any of the techniques described.

All of us agree that the meatus should be as terminal
as possible, but each surgeon chooses his or her tech-
nique on personal preferences and not on a scientific ba-
sis. Similar arguments can be used in a discussion on the
size as well as the shape of the meatus, although there is
only one functional criterion. It should be wide enough
to pass urine without forming back pressure. Spraying
has been reported to be influenced by the size and shape
of the meatus, but others state that the force of micturi-
tion is far more important in this respect.

In our patients, studied by Mureau, a minority of
5.6% out of 186 patients appeared to be unhappy with
glandular shape or meatal position [26]. Sommerlad re-
ported similar findings, confirming our conviction that
few patients are concerned about this abnormality [27].
The fact, however, that some are concerned, raises new
questions. What is the definition of a good result? An
optimal functional result? An optimal cosmetic result?
Or a combination of both?

What are the criteria that should be fulfilled to
achieve this goal? No chordee, no fistulas, no stenosis,
no spraying, no meatal retraction, no skin excess, no
stitch marks, minimal scarring?

What are the priorities that should be agreed upon,
while knowing that it may be impossible to fulfil all
these criteria with one procedure in one stage, because
the need for efficiency may interfere with the desire for
effectiveness and the sense of cosmetic perfection with
the necessity for functional perfection. More specifi-
cally is it justifiable to use two stages for the correction
of type I hypospadias, for type II hypospadias or for
both?

Type I category

Is it justifiable to use two stages for the treatment of this
anomaly [4], which encompasses more then 80% of all



hypospadias patients, if excellent results can be obtained
in one stage (<1% fistulas, no stenosis) and minor com-
plications such as meatal widening and retrusion, can
easily be corrected at a later stage, if the patient happens
to be dissatisfied with these deficiencies? We leave the
answer to the reader.

Type II category

Is it justifiable to use two stages if a one-stage repair is
commonly advocated [1,2,6,9,13-15,28,29], reflecting a
growing demand to simplify management [7]? Rotation
of the penile dorsum, using a backcut, and including the
inner lining of the prepuce, was seriously considered to
be a logical option for a one-stage ortho-urethroplasty.
This principle, published by Asopa in 1971 [1], was re-
jected, however, because it was felt to be one bridge too
far. So were the island flaps used by the first author in
the early 1970s and the double-faced island flap [2, 10,
25]. Instead, a two-stage ortho-urethroplasty was devel-
oped. This view proved to be correct. The complication
rate of a one-stage ortho-urethroplasty is persistently
high. On average, fistulas or stenoses are observed in
35% of patients [16] and long-term results are not yet
available.

The operation is more difficult, the margins for error
are small, the failures that occur are less easy to correct
and the learning curve is longer, because the technique is
not sufficient straightforward to be undertaken by the av-
erage surgeon [7] (Dewan et al. reported 75% fistulas in
the first year of their study). Thatte said it in a different,
but clear way: “The rate of complications in one-stage
hypospadias repair in average hands in my clinical envi-
ronment is frightfully high. Also, a major breakdown in
a one-stage hypospadias operation is extremely difficult
to unravel and mend. The task of carrying a tubed axial
pattern flap, tagged on to a random pattern flap, through
a 90° turn, and of anastomosing it with success to a hole
situated in an area of embryological bankruptcy, sur-
rounded by a fresh raw area made to release chordee, is a
surgical exercise flying in the face of all rules of healing
and subsequent normal growth as I know them. I am
aware that some centres in the USA have high rates of
immediate success with this procedure. But let us wait;
like the crazes for the hula hoop and the holy men from
India, this too may pass away....”” [30]

If all adverse factors could be eliminated or con-
trolled, then a one-stage ortho-urethroplasty would be
acceptable. However, a technique with a high complica-
tion rate also becomes a multi-stage procedure in a sig-
nificant number of cases. Consequently, it is not certain
that the average one-stage procedure over the years will
take less time than the average two-stage procedure. In
the study of 93 boys by Dewan et al., 49.2% required
further operation. The two-staged ortho-urethroplasty
used by ourselves (Figs. 3,4) is also a multi-stage proce-
dure in a significant number of cases. On average, more
than two operations were needed before patient, parent
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and surgeon were satisfied. In some patients, urethral re-
construction was postponed, because of skin contractures
or irregularities that had to be corrected first or per-
formed in stages, because lack of sufficient skin made
this imperative. However, a majority of all patients
(86%) feels that the number of operations is not very im-
portant, provided that treatment is completed by school
age [3].

If we want to improve on what has already been
achieved, a training in analytical thought has to be pur-
sued [12]. All the rest is a waste of paper, causing the
elimination of complications to remain a “‘mission im-
possible” [30].
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