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Objectives: To establish a standard surgical procedure for children with chordee with

a paper-thin hypoplastic urethra, which was based on the degree of curvature and

urethral plate quality. To guidelines for the management of this disorder.

Methods: We reviewed 58 cases of chordee with a paper-thin hypoplastic urethra,

managed between March 2006 and September 2020. The age of the patients ranged

from 23 to 89 months. Operative details and postoperative complications were analyzed.

Results: Mild-moderate chordee with a paper-thin hypoplastic urethra correction was

performed using a tubularized incised plate (13 cases) or onlay island flap (five cases)

technique after penile degloving. Severe chordee with a paper-thin hypoplastic urethra

required transection of the urethra and underwent a Duckett (11 cases) or staged (29

cases) urethroplasty. Complications in the tubularized incised plate and onlay island flap

groups were 7.7% and 20%, respectively. The overall complication rate was 10.3% in the

staged group and 27.3% in the Duckett group.

Conclusions: Reconstruction of the entire hypoplastic urethra should be

recommended in the management of chordee with a paper-thin hypoplastic urethra. We

propose an algorithm based on the degree of curvature and urethral plate quality. The

tubularized incised plate or onlay island flap technique can be used for mild to moderate

chordee with a paper-thin hypoplastic urethra, and the outcome of the tubularized

incised plate technique tends to be better than that of the onlay island flap technique.

Duckett or staged urethroplasty is suitable for severe chordee with a paper-thin

hypoplastic urethra, and the staged technique can improve the overall success rate.

Key words: hypospadias, penile curvature, postoperative complications, reconstructive

surgery, urethroplasty.

Introduction

Chordees with hypoplastic urethra usually occurs in hypospadias, and is uncommon in chil-
dren with the meatus located in the glans.1 In 1973, Devine and Horton reported their experi-
ence of managing chordee with a hypoplastic urethra and they classified them.2 In its most
severe form, described as type I, all layers of the urethra (dartos fascia, Buck’s fascia, and
spongiosum) are deficient in the affected part of the urethra. In such cases, the urethral
mucosa and skin are densely adherent to each other, this appears as a “PTHU.”

The surgical correction of chordee with a PTHU may be difficult and may lead to intrao-
perative and postoperative complications, requiring the excision and reconstruction of the
hypoplastic urethra.1 Polat et al. considered chordee with a PTHU to be a variant of hypospa-
dias and recommended that it should be managed in the same way.3 However, there is a lack
of clear agreement regarding its ideal surgical management. There is still controversy as to
whether surgeons should: (i) preserve or resect a PTHU, and (ii) perform a one- or two-stage
urethroplasty.

There are only few studies on chordee with a PTHU in children. In a small case series with
a retrospective study, the postoperative complication rate of this disease was as high as 60%.4

Here, we review our experience regarding the procedure and outcomes while treating chordee
with a PTHU, and propose a systematic approach to the surgical management of this disorder.
Our preliminary experience showed that this new algorithm has resulted in fewer complica-
tions compared to previous studies.2,4
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Methods

Study design and population

This retrospective study was approved by the institutional
review board of our institution. Written informed consent was
obtained from the parents or guardians of all the patients
prior to treatment.

We retrospectively reviewed all cases of patients with
chordee with a PTHU who underwent urethroplasty at our
institution between March 2006 and September 2020. Chor-
dee with a PTHU was defined as a meatus located on the
ventral side or tip of the glans with penile curvature, with the
ventral urethral mucosa and skin densely adherent to each
other and the absence of dartos fascia, Buck’s fascia, and cor-
pus spongiosum in the affected part of the urethra. In such
patients, the PTHU was from the meatus to the midshaft of
the penis, even proximal to it. Base on PTHU was difficult to
separate from the skin, we chose to open the ventral side of
urethra, and then the procedure was performed according to
the curvature and urethral plate quality. For cases which had
a curvature >30° (defined as severe chordee), after the penile
degloving was performed, a Duckett or staged urethroplasty
was performed. The choice of Duckett or staged urethroplasty
was based on surgeon’s preference. On the other hand, for
cases with a curvature <30° (defined as mild-moderate chor-
dee), after the degloving procedures were performed, a TIP
or OIF urethroplasty was performed. Data on patient demo-
graphics, procedure details, results, complications, and uroflo-
metry were reviewed. Patients with a history of penile
surgery were excluded from this study.

Surgical technique

TIP urethroplasty and OIF urethroplasty

The ventral side of the PTHU was opened from the meatus
to the normal urethra, and then the penis was degloved
(Fig. 1a,b). The tethered ventral tissue was excised and the
degree of curvature was assessed. An additional dorsal mid-
line plication procedure was performed in patients with a
residual curvature <30°. The dorsal urethral plate was usually
sufficiently wide and viable, then either a TIP urethroplasty
(as described for TIP repair,5 Fig. 1c) or OIF urethroplasty
(as described by Mohajerzadeh et al.6) was performed,
depending on the surgeon’s preference.

Duckett urethroplasty

The opening of the ventral side of the PTHU, degloving of
the penis, and excision of the tethered ventral tissue, was per-
formed as described above. If the curvature was >30°, the
urethra was transected at the point of maximum ventral cur-
vature. Both ends of the transected urethra were released to
lengthen and straighten the penis. An additional single dorsal
plication procedure was performed if the urethral plate tran-
section was inadequate to straighten the penis. Artificial erec-
tion was then performed to ensure penile straightening. The
distal urethral plate of the penis was resected, the length of
the urethral defect was measured, and the neourethra was
created. Neourethra reconstruction was performed using a
Duckett’s tube and it was rotated ventrally. The proximal end
of the neourethra was anastomosed with the proximal stoma
of the transected urethra and the distal end of the neourethra
was fixed at the glans. The mobilized glans wings were
rotated medially to cover the neourethra. The time of indwell-
ing catheter was 10–14 days after surgery.

Staged urethroplasty

For the first stage of staged urethroplasty, which included
opening the ventral part of the PTHU, penile degloving, exci-
sion of the tethered ventral tissue, transection of the urethral
plate, and resection of the distal urethral plate, Duckett ure-
throplasty was performed. Byar’s flaps were created, they
were made to cover the residual ventral defect, and were
closed along the midline (Fig. 1d–f).

The second stage of the procedure was carried out
6 months after the first stage, and the Duplay procedure was
used to reconstruct the residual urethral defect. A 12- to 15-
mm wide strip was designed that extended from the proximal
meatus to the tip of the glans. The Buck’s fascia was dis-
sected and an 8–10-Fr silicone catheter was used for the
tubularization of the neourethra. The time of indwelling cath-
eter was 10–14 days after surgery.

Follow-up

All patients were reassessed at 1, 3, 6, and 12 months after
urethroplasty. Subsequently, follow-up visits were conducted
annually. The appearance of uroflowmetry and micturition
were assessed during the follow-up period.

(a) (b) (c) (d) (e) (f)

Fig. 1 Preoperative and intraoperative images: (a) opening the ventral side of the paper-thin urethra from the meatus to the normal urethra; (b) penile degloving;

(c) urethroplasty; (d) PTHU; (e) an artificial penile erection after urethral transection; (f) Byar’s flaps were created and used to cover the residual ventral defect.
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Statistical analysis

Statistical analysis was performed using SPSS version 21.0.
Continuous variables that followed a normal distribution were
presented as mean � standard deviation and compared using
the Student’s t-test. Categorical variables were presented as
numbers and percentages and compared using the chi-squared
test or Fisher’s exact test. Statistical significance was set at
P < 0.05.

Results

A total of 58 children were included in this study: 40 chil-
dren had severe chordee with a PTHU, they underwent the
staged (29 cases) or Duckett urethroplasty (11 cases); 18 chil-
dren had mild to moderate chordee with a PTHU, they under-
went the TIP (13 cases) or OIF technique (five cases). The
patients’ demographic characteristics and outcomes are pre-
sented in Table 1.

The median age at the first surgery in the Duckett group
(38 months, range 24–78) and in the staged group (37 months,
range 25–82, P > 0.05) were similar. The median length of the
urethral defect in the Duckett group (4.6 cm, range 3.9–5.6)
was similar to that in the staged group (4.6 cm, range 4.0–5.5,
P > 0.05). The median follow-up time was 60 months. The
overall complications in the staged group were 10.3% (3/29),
all of which were urethral fistulas; the overall complications in
the Duckett group were 27.3% (3/11), which included one
patient with urethral diverticulum, one with urethral fistula, and
one with urethral stricture. All fistulas and diverticula were suc-
cessfully repaired through reoperations, and the urethral stric-
tures were cured after urethral dilatation. None of these patients
had residual chordee. A total of five patients had persistent
chordee after degloving and division of the plate, they under-
went additional dorsal plication (two cases underwent simulta-
neous ventral corporotomies and dorsal plication).

The median age at the first surgery in the TIP group
(36 months, range 24–89) and in the OIF group (37 months,
range 23–75, P > 0.05) were similar. The median length of
urethral defect in the TIP group (2.4 cm, range 2.0–3.3) was
similar to that in the OIF group (2.5 cm, range 2.3–3.3,
P > 0.05). The median follow-up duration was 64 months.
Complications in the TIP and OIF groups were 7.7% (1/13)
and 20% (1/5), respectively. There was one fistula in both
groups, which were successfully treated by fistula repair pro-
cedures. Of these patients, none had residual chordee or
diverticula.

The maximal urinary flow rate of the Duckett group was
lower than that in the staged group (6.8 � 1.8 mL/s vs

8.0 � 2.0 mL/s, P < 0.05) at 1 month postoperatively. Inter-
estingly, the maximal urinary flow rate of the Duckett group
at 6 months and after 1 year was similar to that in the staged
group (8.5 � 1.9 mL/s vs 8.8 � 2.1 mL/s and
10.5 � 2.4 mL/s vs 10.7 � 2.5 mL/s, respectively)
(P > 0.05). The maximal urinary flow rate of the TIP group
at 1 month, 6 months, and 1 year postoperatively was similar
to that in the OIF group (P > 0.05).

Discussion

Hypospadias repair aims to achieve normal functional and
cosmetic outcomes with low complication rates. The effects
of chordee with a PTHU are related not only to the choice of
corrective procedure and the surgeon’s technique, but also to
the quality of available penile tissue and the degree of chor-
dee.7 There is no universal agreement on the surgical man-
agement of chordee with a PTHU.

In 1973, Devine and Horton proposed chordee with a
PTHU and reported significant complications in these
patients, including inadvertent intraoperative urethrotomy and
postoperative fistula, stricture, and repair breakdown.2 Simi-
larly, in 1987, Hurwitz et al. reported that they treated nine
cases of this disorder by preserving or attempting to preserve
the paper-thin hypoplastic urethral; however, intraoperative
urethrotomy occurred in many cases, and the postoperative
complication rate was 55.5% (5/9).1 Dipaola et al. reported
that this disease was treated with one-stage urethroplasty
(Duckett or Mathieu urethroplasty) and the incidence of com-
plications was as high as 50%, including a recurrent chordee
rate of 50% and a fistula rate of 50%, and a reoperation rate
of complications of 100%.8 Similarly, in 2013, Singh et al.
reported that 14 patients underwent one-stage urethroplasty
(OIF or tubularized transverse inner preputial island flap or
Asopa’s tube urethroplasty) and the incidence of complica-
tions was as high as 64.3% (9/14), including a stricture rate
of 44.4%, fistula rate of 55.6%, and reoperation rate of com-
plications of 100%.4

Some previous studies have shown that the treatment of
chordee with a PTHU may result in significant intraoperative
and postoperative complications.1,2,4,8 There are three possi-
ble reasons for this high complication rate. First, it may be
related to an overzealous attempt to preserve the PTHU. Sec-
ond, the severe chordee was corrected by shortening the penis
rather than transecting the urethra. Third, one-stage urethro-
plasty was performed regardless of the length of the urethral
defect. We reviewed our experience of treating chordee with
a PTHU and proposed an algorithm (Fig. 2) for the surgical
management of this disorder. Our treatment algorithm serves

Table 1 Demographic and clinical outcomes of different surgical repair groups

Observations Staged group Duckett group P-value TIP group OIF group P-value

No. of patients 29 11 13 5

Age at first surgery (months) 37 (range 25–82) 38 (range 24–78) >0.05 36 (range 24–89) 37 (range 23–75) >0.05

Length of the urethral defect (cm) 4.6 (range 4.0–5.5) 4.6 (range 3.9–5.6) >0.05 2.4 (range 2.0–3.3) 2.5 (range 2.3–3.3) >0.05

Complications 3 (10.3%) 3 (27.3%) >0.05 1 (7.7%) 1 (20%) >0.05
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as a guideline for the management of this congenital anom-
aly, thus minimizing the inadvertent intraoperative urethro-
tomies, in turn reducing the incidence of postoperative
complications. We began by opening the ventral part of the
paper-thin urethra and degloving the penis, and then excising
the tethered ventral tissue and assessing the curvature. An
additional dorsal midline plication procedure was performed
in patients with persistent mild-moderate curvature. The TIP
or OIF urethroplasty was performed in these patients due to
the viable of urethral plate. However, patients with a more
severe degrees of curvature generally underwent urethral tran-
section and urethroplasty (one or two stages) to achieve
penile straightening and penile lengthening. In this study, this
treatment algorithm provided a complication rate of only
13.8%. Therefore, we recommend opening the ventral portion
of the hypoplastic urethra and choosing the surgical method
based on the degree of curvature and urethral plate quality.

In this study, the TIP or OIF technique is effective in the
treatment of mild to moderate cases of chordee with a

PTHU (the total complication rate was 11.1%), and the out-
come of the TIP technique for these patients was better than
that of the OIF technique. Mohajerzadeh et al. considered
that if the urethral plate is narrow, the risk of stricture and
fistula in the TIP technique is relatively high.6 The TIP
technique requires an acceptable urethral plate width for
urethroplasty.9 Interestingly, none of the patients in our
series had strictures in the TIP group. Based on our experi-
ence, the dorsal urethral plate is sufficiently wide and viable
after opening the ventral of the paper-thin urethra, and can
be used for the TIP technique. In addition, the TIP tech-
nique is simpler than the OIF technique.10 Therefore, we
prefer TIP technique for mild-moderate chordee with paper-
thin hypoplastic. However, severe chordee with PTHU gen-
erally required urethral transection to achieve penile
straightening and avoid unacceptable penile shortening. We
found that the length of hypoplastic urethral is related to
the severity of curvature, the longer the length of hypoplas-
tic urethral, the more serious its curvature. Although in this

ALGORITHM

Chordee with a paper-thin hypoplastic urethra

Preservation of the paper-thin hypoplastic urethra was difficult,
reconstruction needed in the entire hypoplastic urethra

Opening of the ventral side of hypoplastic urethra, degloving of the
penis, and excision of the tethered ventral tissue

Curvature was <30 ° (base on
artificial erection test), the dorsal
urethral plate is usually
sufficiently wide and viable

Curvature was >30 ° (base
on artificial erection test)

Urethral plate cut to
correct curvature

Residual curvature

Without
curvature

Dorsal plication+artificial
erection test

Without
curvature

TIP, Onlay Two-stage, DuckettFig. 2 Algorithm for the management of chordee

with PTHU.
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severe chordee patients the complication rate (15%) was
increased, the outcome of staged urethroplasty seem to be
better than that of one stage urethroplasty (10.3% vs
27.3%). Owing to the long learning curve and high compli-
cations rates for one stage urethroplasty, most cases choose
staged repair in our series.

It is controversial whether to urethral reconstruction for
chordee with a PTHU, if the location of the meatus is nor-
mal. Bhat et al. considered that when chordee with a PTHU
is associated with an abnormal meatus, the entire dysplastic
urethra should be reconstructed.11 If the meatus is normal,
the urethra may be preserved or reconstructed. However, we
considered that in cases of chordee with a PTHU, it is diffi-
cult to straighten the penis and preserve the urethra irrespec-
tive of whether the location of the meatus is normal or not. If
the urethra is preserved, painstaking mobilization of a paper-
thin, easily injured urethra from the skin and corporeal bodies
is usually required to remove all the chordee tissue laterally
and under the urethra. This may lead to significant intraopera-
tive and postoperative complications. In these patients, preser-
vation of the PTHU may be impossible. In our study, we
reconstructed the entire hypoplastic urethra after correcting
the curvature to effectively avoid intraoperative complications
and reduce postoperative complications. Therefore, it is nec-
essary to open the ventral part of the entire hypoplastic ure-
thra, irrespective of whether the location of the meatus is
normal or not, and to reconstruct the urethra.

Uroflowmetry is an objective index for assessing lower uri-
nary tract function.12 Our data showed that maximal uroflow-
metry gradually improved over time. This may be the common
law of urethral function recovery after hypospadias repair.

Our study had some limitations. This was a retrospective
study. In addition, patients need longer follow-up periods to
obtain puberty outcomes.

Based on our experience, irrespective of whether chor-
dee with a PTHU is associated with a normal or abnormal
meatus location, the entire hypoplastic urethra should be
reconstructed after correcting the curvature. The TIP or
OIF technique can be used for mild to moderate chordee
with a PTHU, the outcome of the TIP technique tends to
be better than that of the OIF technique. One-stage or
staged urethroplasty is suitable for severe chordee with a
PTHU, and the staged technique can improve the overall
success rate and reduce complications. A new algorithm is
proposed for the management of chordees with a PTHU.
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