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ABSTRACT

Purpose: The optimal approach to correcting ventral chordee associated with severe hypospadias is controversial. Dorsal plication tends to shorten the phallus and ventrally positioned grafts
often mandate a staged procedure. An alternative approach is presented using corporal rotation
to correct ventral chordee associated with hypospadias.
Materials and Methods: In 6 boys with severe hypospadias the urethral plate was divided and
the septum between the corpora cavernosa was partially split with a ventral midline incision.
This incision facilitates corporal rotation. Access to the dorsal aspect of the corpora cavernosa
was achieved by dissecting Buck’s fascia with its encased neurovascular bundles, so that the
bundles in the area of chordee were completely elevated and preserved. Using artificial erection
as a guide nonabsorbable sutures were placed in the area of maximal curvature from the
dorsolateral aspect of 1 corpus cavernosum across the midline to the other side such that, as the
knots were tied, the corpora rotated toward the dorsal midline. The knots were buried by
apposition of the rotated corporal bodies.
Results: Excellent straightening of the phallus was achieved intraoperatively in these patients.
Conclusions: The split and roll technique for correcting severe chordee does not require
incisions into the corporal substance, involve use of grafts or cause shortening of the phallus. The
neurovascular bundles are preserved and are not compressed by the rotational sutures. The
surgeon may perform 1-stage reconstruction while achieving maximal penile length.
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Chordee associated with hypospadias is often readily corrected by releasing the penile shaft skin and dissecting the
dysgenetic bands of tissue off of the corpora cavernosa, which
lie lateral to the corpus spongiosum and urethral plate.1
These maneuvers may not adequately straighten the penis in
patients with more severe chordee. Most surgeons believe
that residual chordee in these patients is due to corporal
disproportion. There are generally accepted techniques to
correct this problem. The surgeon may choose to incise the
dorsal aspect of the corpora and perform Nesbit plications,2
which straighten the penis by shortening the dorsal side of
the corpora. The alternative technique is to incise the ventral
aspect of the corpora cavernosa at the point of maximum
curvature and place a graft in the defect created as the penis
straightens.3– 6 For either procedure an incision into the corpora cavernosa is required, which is associated with the
possible risk of corporal damage or dysfunction. A technique
is described using corporal rotation to correct ventral chordee
associated with hypospadias that avoids corporal incisions
and penile shortening.

to the drop down position of the meatus, exposing a considerable length of the ventral aspect of the corpora (fig. 1, A).
The midline ventral septum between the corpora cavernosa

MATERIALS AND METHODS

The split and roll technique of chordee correction was initially used in 6 patients with penoscrotal or scrotal hypospadias and severe chordee due to corporal disproportion. In
these patients dorsal plications would have been used previously to treat this type of chordee. In these cases division of
the urethral plate was required to correct chordee adequately.
To perform the split and roll technique the ventral aspect
of the corpora cavernosa is exposed after the urethral plate is
divided. The urethral plate and distal corpus spongiosum are
dissected cleanly off of the corpora cavernosa from the glans

FIG. 1. A, ventral corpus cavernosum is cleanly dissected to expose midline ventral septum. When urethral plate is not divided, this
is achieved by simply dissecting corpus spongiosum and urethral
plate off of underlying corpora cavernosa. NVB, neurovascular bundle. B, midline ventral incision into corporal septum need only cause
partial separation of corpora to facilitate subsequent rotation. C,
plane of section under Buck’s fascia. This dissection allows neurovascular bundles to be completely mobilized. D, neurovascular bundle is elevated with vessel loops and dorsally positioned rotational
suture is placed. E, each dorsal corpus cavernosum is rotated in
midline. Artificial erection confirms adequate straightening of phallus. Vessel loops are removed and Buck’s fascia drops back to normal
anatomical position.
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is identified and incised using a microsurgical knife. The
incision partially separates the 2 corpora cavernosa (fig. 1,
B). This incision extends along the length of the intracorporal
septum from the glans to the meatus. It is deepest in the area
of maximum ventral curvature. Care must be taken to avoid
accidental entry into either corporal body. The septum is a
thin structure and dissection must proceed carefully or the
corpora will be entered and bleeding will be excessive. Precise placement of the incision is facilitated by rolling the
corpora away from the ventral midline and instilling injectable saline into the corpora using the artificial erection technique to aid in identifying the appropriate plane. It is not
necessary to separate the corpora cavernosa completely, but
only to incise the septum partially. Splitting the septum
facilitates corporal rotation, which is done subsequently to
straighten the penis.
Repeat artificial erection testing at this point reveals persistent ventral curvature due to corporal disproportion and
points out the area of maximum deformity. Access to the
dorsal aspect of the corpora cavernosa is achieved by dissecting Buck’s fascia with its encased neurovascular bundles
starting at the ventrolateral aspect of the corpora cavernosa
on each side and proceeding toward the dorsum (fig. 1, C).
This dissection is performed with fine tenotomy scissors and
it mobilizes the neurovascular bundles from the glans distally to an appropriate position proximally on the penile
shaft. After Buck’s fascia and the neurovascular bundles are
mobilized they are elevated with vessel loops to allow easy
access to the dorsum (fig. 1, D). Each corpus cavernosum is
then rotated toward the dorsal midline by positioning a
transverse nonabsorbable suture on the dorsal aspect of 1
corpus across the midline to the other corpus. The suture is
placed so that, as it is tied, the knot is buried between the
corpora as they roll toward each other (fig. 1, E). Usually 2 or
3 such sutures placed in the region of maximum curvature
suffice. Repeat artificial erection guides suture placement
and confirms penile straightening (fig. 2). Urethroplasty then
proceeds according to surgeon preference.
Initially the split and roll technique was performed in
patients who required division of the urethral plate to correct
chordee. This technique now has been applied to patients in
whom the urethral plate has not been divided. In these cases
the corpus spongiosum proximal to the meatus and the urethral plate distal to the meatus are elevated off of the underlying corpora cavernosa using sharp dissection. This dissection allows access to the ventral midline and the septum may
be split. Elevation of the neurovascular bundles and rotational suture placement then proceed as described. In each

FIG. 2. Artificial erection. A, chordee persists after division of
urethral plate, splitting of septum and clean dissection of corpus
spongiosum off of corpus cavernosum. B, straight phallus after placement of dorsal rotational sutures.
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case artificial erection revealed a straight phallus intraoperatively.
DISCUSSION

Various techniques are available to the reconstructive surgeon for correcting chordee associated with hypospadias. It is
clear that in the majority of boys with hypospadias releasing
the ventral skin and its associated dartos fascia straightens
the phallus.1 Some patients have persistent chordee even
after the skin is released, and the dysgenetic tissue on the
ventral aspect of the corpora cavernosa adjacent to the corpus spongiosum and urethral plate is dissected. Mollard and
Castagnola suggested that excising the fibrous tissue under
the urethral plate almost invariably results in straightening
this chordee7 but this has not been my experience. Even
when the urethral plate has been completely divided and
dissection is performed on the ventrum to clean the tunica
albuginea of the corpora cavernosa, chordee persists in some
patients. The persistent curvature appears to be due to corporal disproportion.
Perhaps the most widely used techniques to correct this
problem are variations of the Nesbit plication.2, 8, 9 Plicating
the dorsum of the corpora obviously shortens that aspect of
the penis to correct curvature. In most patients shortening is
not significant enough to prevent using the technique. Some
surgeons incise directly through Buck’s fascia to place the
plicating sutures.8 This approach risks inadvertent injury to
the neurovascular bundles, which are located on either side
of the dorsal midline with branches ramifying distally
around the corpora cavernosa to the ventral side of the phallus.10 When the corpora cavernosa are plicated, Buck’s fascia
is elevated with its encased neurovascular bundle as described in the split and roll technique to avoid any direct
injury to these nerves. To my knowledge it is not known
whether there are perforating branches of the bundles into
the corpora along the length of the mobilized Buck’s fascia
but none is discernible with loupe magnification. Other potential pitfalls of the technique are that the incision through
the tunica albuginea may enter the erectile tissue and adversely affect its function. Although this risk may be considered only theoretical, to my knowledge there are no published
studies describing the long-term followup of patients with
severe chordee who underwent plication.
An alternative to plicating or shortening the long side of
the curved penis is to increase the length of the short or
ventral aspect of the corpora cavernosa. The surgeon incises
the tunica albuginea of the ventral corpus cavernosum in the
region of maximum curvature and places a graft into the
defect that is created as the penis straightens. Various materials have been used as the grafting material, although
dermal grafts have probably been used most frequently.3– 6, 11
Most suggest that this technique necessitates staged hypospadias repair,6 although Hendren and Keating noted that a
1-stage procedure may be performed in certain cases.4
The concept of corporal rotation to correct ventral chordee
associated with hypospadias has been described in the
past.12–14 Koff and Eakins noted that an incision along the
ventral corporal septum allows the corpora to rotate and
straighten during erection.12 Snow described a technique of
making an initial ventral midline incision in the corpora
cavernosa and placing sutures into the dorsal lateral corpus
cavernosum to rotate the corpora.13 Kass also placed dorsally
positioned sutures to rotate the corpora, which straightened
the phallus.14 The dorsal rotational sutures of Snow13 and
Kass14 were positioned so that the neurovascular bundles lay
under the sutures when the knots were tied. In this situation
the neurovascular bundles are subject to the risk of compression injury caused by these sutures. The split and roll technique involves a ventral septal incision, which facilitates the
corporal rotation provided by the dorsally positioned suture.
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Corporal rotation created by straightening the ventral penile
curvature allows the penis to achieve its full potential length.
In the technique described the dorsal rotational sutures lie
under the neurovascular bundles and the knots are buried
between the corpora cavernosa when tied. These factors
should obviate the risk of injury to the neurovascular bundles
in the long term.
CONCLUSIONS

The split and roll technique allows the correction of chordee due to corporal disproportion without requiring incisions
into the corporal substance. It avoids the penile shortening
that may be caused by dorsal plication, and during erection it
allows the shortened ventral aspect of the corpora to stretch
to the length of the dorsal corpus. The technique avoids the
use of grafts and allows the surgeon to proceed with 1-stage
repair. Good intraoperative results have been achieved but
further followup is required to confirm long-term outcomes.
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DISCUSSION

Dr. Antoine E. Khoury. Are you concerned about lifting the neurovascular bundle along the lateral edges? Are
there no nerve perforators that enter the corpora at that point, which may impact on sensation or erectile
function on a long-term basis?
Dr. Ross M. Decter. The technique that we use, wherein we start our dissection ventrolaterally, basically allows
us to lift up the neurovascular bundles even as they spread around the lateral aspects of the phallus. You do not
see perforating nerves when you are doing the dissection. There may well be some tiny ones but you do not see
them. You can do the dissection atraumatically and get nice access to the dorsum of the penis.
Doctor Khoury. Those lateral nerve endings coming around the sides are entering the tunica albuginea and
corpora?
Doctor Decter. They may be but you do not perceive it when you are doing it.
Dr. Sava V. Perovic. In my hands the split and roll technique in the septal region is a good method and
decreases the severity of penile chordee. Rotation of the corpora cavernosa in my hands is not successful. What
do you do when chordee is in the distal part of the corpora cavernosa near the glans?
Doctor Decter. We have limited experience but we have straightened the phallus in each situation that I
mentioned using dorsal rotational sutures. In all cases that I described the main part of the curvature was in the
shaft of the phallus. There was not as much in the way of distal curvature under the glans. Two weeks ago I had
a case in which there was some glans tilt that I was not happy with after I put in some dorsal rotational sutures.
In fact, I applied your technique. I mobilized the glans completely off of the corpora cavernosa with the blood
supply coming from the neurovascular bundle and urethral plate which exposed the end of the corpora cavernosa.
Then I put a rotational suture in the distal end of the glans, which resolved the situation.
Dr. Laurence S. Baskin. I want to comment about this concept of lifting up the neurovascular bundle. The
neurovascular bundle does something. It does not just innervate the glans. There are all these piercing nerves
that specifically go into the tunica. Dr. John Duckett showed me how to do the tunica albuginea plication
procedure, which I did for many years. When we lifted up the neurovascular bundle, I am convinced that we were
cutting these little perforating nerves. Does it make a difference? We do not know but I think that we should
probably try to minimize it. I would not advocate lifting the neurovascular bundle.
Doctor Decter. When you did that procedure, you incised Buck’s fascia right over the major part of the
neurovascular bundles. I think that this procedure has a much greater chance of not injuring the bundles because
we are elevating them and not incising through them. I advocate a technique starting with dissection ventrolaterally to try to preserve all of Buck’s fascia with its encased neurovascular bundle.
Dr. Mark Zaontz. I agree with Doctor Baskin. The nerves span out all over the dorsum of the penis and
laterally. When we make a lateral incision, we tend to cut 1 or 2 nerves but so what? My colleagues who treat
Peyronie’s disease in adults have told me that these patients have no functional or sensory deficits. Several
adults have been referred to me for hypospadias repair with chordee release. I have probably nicked a few nerves
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myself and have not seen any deficit. I think that a few nerves cut here and there is not going to make a
difference.
Doctor Baskin. It makes a difference in San Francisco. The technique that we are using in children is taken
from observations made by Dr. Tom Lue in adults. He started his technique because of complaints of patients
who underwent a plication or Nesbit type procedure that was done laterally. These patients had decreased
sensation in the glans and skin. Doctor Lue, a penile anatomist, started to put sutures in the dorsal midline or
near the urethra. Based on fetal studies that made a lot of sense. When I showed him my fetal studies, he
indicated that he had had similar findings in adult cadaver penises. We do not know what the long-term outcome
will be of placing midline sutures but I think that it is going to be good.

