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ABSTRAcT         ARTIcLE INfO______________________________________________________________     ______________________

Objective:  The aim of this study is to analyze post pubertal results of pre pubertal tu-
nica albuginea plication with non-absorbable sutures in the correction of CPC.
Materials and Methods: The files of patients who underwent tunica albuginea plication 
without incision (dorsal/lateral) were retrospectively reviewed. Patients younger than 
13 years of age at the time of operation and older than 14 years of age in November 
2015 were included. Patients with a penile curvature of less than 30 degrees & more 
than 45 degrees and penile/urethral anomalies were excluded. All of the patients un-
derwent surgery followed by circumcision.
Results: The mean age of patients at the time of the operation was 9.7 years (range, 
6-13 years). The mean degree of ventral penile curvature measured during the opera-
tion was 39 degrees while it was 41 degrees in the lateral curvatures. All of the patients 
were curvature-free at the end of the operation. At the time of the follow-up exami-
nation, the mean age was 16.7 years (range, 14-25 years). Six patients had a straight 
(0-10 degrees) penis during erection and seven patients had recurrent penile curvatures 
ranging from 30 to 50 degrees.
Conclusion: Pre pubertal tunica albuginea plication of congenital penile curvature 
(30-45 degrees) with non-absorbable sutures performed without incision is a minimal 
invasive method especially when performed during circumcision. However, recurrence 
might be observed in half of the patients after puberty.
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INTRODUcTION

Congenital penile curvature (CPC) is a con-
dition in which the erect penis is not straight and 
there are no urethral or penile anomalies such as 
epispadias or epispadias. Curvature is typically 
ventral, but it can also be dorsal, lateral or mixed 
(1). The prevalence of CPC ranges between 0.04-
0.6% (2, 3). Skin tethering, abnormal Buck’s or 

Dartos fascia, corporeal body disproportion, and 
rarely, short urethra are thought to play a role in 
the etiology (4). CPC may be recognized in early 
childhood by parents during morning erections, 
but it is more often diagnosed during puberty 
when the erections become frequent and the penis 
enlarges. CPC might decrease the individual’s qua-
lity of life after adolescence by causing esthetic, 
functional, and psychological problems.
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 Currently, the EAU congenital penile cur-
vature guidelines endorses post pubertal surgical 
correction as the mainstay treatment, while EAU 
pediatric urology guidelines indicates surgical 
correction of CPC over 30 degrees without iden-
tifying any age interval (5, 6). In a survey among 
American pediatric urologists, surgery has been 
shown to be recommended in patients with a de-
gree of curvature greater than 20-30 degrees and 
in patients who feel the appearance of the penis is 
not esthetic during erection (7). However, the op-
timal technique and timing for surgery are contro-
versial. In addition, there is limited data regarding 
the long-term follow-up of those patients. Our 
aim was to analyze the post pubertal persistence 
of CPC correction with tunica albuginea plication 
using non-absorbable sutures performed in chil-
dren at prepubertal age.

MATERIALS AND METHODS

 After obtaining permission from the lo-
cal board, the files of patients who underwent 
circumcision and congenital penile curvature 
correction between 1991 and 2012 were retros-
pectively reviewed. Patients who were found to 
have moderate (30-45 degrees) CPC during sur-
gery were analyzed. Children aged younger than 
13 years at the time of operation and older than 
14 years in November 2015 were included. The 
exclusion criteria were having a penile curvature 
less than 30 degrees and more than 45 degrees 
after degloving, having undergone other correc-
tion techniques including plication with incision 
or Nesbit, and presence of penile or urethral 
anomalies (urethral hypoplasia and divergence 
of corpus spongiosum). Operation reports were 
reviewed in order to obtain per operative curva-
ture specifications (laterality and degree).

 All patients underwent tunica albuginea 
plication with non-absorbable sutures for patients 
with disproportional corpora cavernosa by one of 
two surgeons (OZ, TO), followed by circumcision. 
During the surgical procedure, a urethral catheter 
was inserted to assure the integrity of the urethra. 
Following a complete penile degloving and even 
release of the Dartos fascia until Buck’s fascia, an 
artificial erection was obtained using saline in-

jection after placing a proximal tourniquet. Af-
terwards, curvature degree was measured using a 
goniometer. The contralateral side to the maximal 
curvature of the corpus cavernosum was marked. 
Upon opening Buck’s fascia, a 4.0/5.0 non-absor-
bable inverted suture was placed in the 12 o’clock 
position while preserving the dorsal vein in the 
ventral curvature or on the opposite side of the 
bend in the lateral curvature (Figure-1). Afterwar-
ds, straightening of the penis was checked again 
and residual curvature less than 10 degrees was 
accepted as successful. If the first plication was 
not sufficient to correct the curvature, additional 
plication sutures were placed where necessary. The 
procedure was finished after circumcision using 
the sleeve method. A self-adhesive dressing was 
applied for two days after the procedure. The ure-
thral catheter was left in situ for one day.

 Early postoperative results were obtai-
ned from patient files. Furthermore, patients were 
contacted by telephone and requested to attend a 
follow-up examination. The parents were consul-
ted, and approval of the patients and their parents 
were both obtained. After physical examination, 
patients were questioned about what they thought 
of their current penile curvature. In addition to 
this, we also asked them to send us digital photos 
of the erect penis taken from the side and from the 
top. Photos were digitally reviewed and the degree 
of penile curvature was measured on the digital 
picture as the angle between the perpendicular 
lines originating from the glans and base of the 
penis. Preoperative and current curvature degrees 
of all patients were compared.

RESULTS

 A total of 13 patients who underwent 
prepubertal CPC correction and circumcision be-
tween 1991 and 2012 were studied. The mean age 
at the time of operation was 9.7 years (range, 
6-13 years). All patients were admitted for cir-
cumcision and correction curvature at the same 
time. The mean ventral and lateral curvatures 
were 39 degrees and 41 degrees, respectively. 
Among these patients, nine had ventral curva-
tures, one had a ventral and a right lateral cur-
vature, one had a left lateral curvature, and two 
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had right lateral curvatures. Seven patients un-
derwent one-suture midline dorsal plication, two 
had two-suture lateral plication, one had one-
suture lateral plication, one had triple-suture lat-
eral plication, one had two-suture midline dorsal 
plication, and another had a two-suture midline 
dorsal plication and a triple-suture lateral plica-
tion (Table-1). The mean operation time was 42 
minutes (range, 29-51 minutes). All of the pa-
tients were curvature-free at the end of the op-
eration. Furthermore, there were no signs of re-
currence at the early postoperative control (3-6 

months). The mean age at the time of examina-
tion was 16.7 years (range, 14-25 years) indicat-
ing a mean of 7 years of follow-up including the 
fastest growing interval of penis.

 All follow-up photographs were digitally 
assessed in terms of curvature. Five patients had 
straight penises, one patient had less than 10 de-
grees of curvature, and the remaining seven pa-
tients had recurrent curvatures varying between 
30-50 degrees. None of the patients had postope-
rative complications of wound healing, hemor-
rhage or urethral damage.

figure 1 - a) Marking prior to degloving of the penis; b) Artificial erection using saline; c) Measurement of the curvature using 
a goniometer; d) correction of curvature by tunical plication; e) control of curvature after plication; f) circumcision.
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 Patients were questioned about their peni-
le perception. None of the patients reported erecti-
le dysfunction. Furthermore, none of the patients 
reported feeling suture bumps although they were 
palpable in every patient during physical exami-
nation. Patients without recurrent curvature at the 
follow-up visit reported neither penile discomfort 
in erection nor penile deformity. However, every 
patient with recurrent curvature stated that they 
were unhappy with the appearance of their penis.

DIScUSSION

 The current literature does not provide 
comprehensive knowledge about the natural his-
tory of congenital penile curvature. As a result, 
there is no consensus/algorithm regarding techni-
que and timing of the operation.

 The process of penis development begins 
in the fetal period and continues until the end of 
puberty. Therefore, some authors suggest that pe-
nile correction surgeries should be performed af-
ter puberty (8), claiming that penile curvature can 
only be completely assessed after puberty (9).

 On the other hand, it is known that ha-
ving normal appearing external genitalia during 

puberty is necessary for healthy psychosexual de-
velopment. The delay in the diagnosis of CPC has 
negative consequences on psychosocial develop-
ment and quality of life (10). As a result, it is re-
commended to correct penile abnormalities at an 
early age (6-12 months) before sexual awareness 
begins (11). In our daily practice, patients/parents 
request surgery for CPC at school age, concomi-
tantly with circumcision.

 There are several methods for the cor-
rection of CPC, but none of these techniques is 
considered as a gold standard. Stepwise correc-
tion of anatomic abnormalities is recommended. 
The method of surgery is chosen according to 
the degree of curvature measured after the penis 
has been degloved. The two main methods are 
shortening and lengthening procedures. Leng-
thening is performed via urethral mobilization, 
corporotomy, and grafting of tunica albuginea of 
the curvature side, whereas shortening is achie-
ved through various methods of plication and 
excision of the contralateral side. According to 
a survey of pediatric urologists, shortening pro-
cedures are recommended for mild or moderate 
curvatures, whereas lengthening procedures are 
recommended for severe curvatures (7).

Table 1 - Summary of the patients.

Age at operation (years) Per operative curvature Operation type Age at final follow-up (years) Current curvature

#1 12 Ventral 45º OMDP 25 Straight

#2 6 Ventral 30º + Right 45º TMDP + ThLP 16 Straight

#3 11 Left 30º OLP 16 Straight

#4 7 Ventral 30º OMDP 17 Straight

#5 8 Ventral 45º OMDP 17 Straight

#6 12 Ventral 45º OMDP 15 Ventral 10º

#7 8 Ventral 45º TMDP 14 Ventral 45º

#8 9 Ventral 45º OMDP 15 Ventral 30º

#9 13 Ventral 45º OMDP 17 Ventral 30º

#10 10 Right 45º TLP 18 Right 50º

#11 7 Ventral 30º OMDP 14 Ventral 30º

#12 11 Right 45º TLP 17 Right 30º

#13 8 Ventral 30º TMDP 16 Ventral 40º

OMDp = One-suture midline dorsal plication; TMDp = Two-suture midline dorsal plication; TLp = Two-suture lateral plication; ThLp = Triple-suture lateral plication; 
OLp = One-suture lateral plication
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 Lengthening techniques are definitely 
more invasive than shortening techniques. Tho-
se who favor lengthening procedures consider 
that the pathology belongs to the shorter side, 
and therefore they find lengthening more logical 
(12). The authors proposed that most ventral cur-
vatures develop due to urethral disorders. Chor-
dee correction was possible by mobilization of 
urethra after penile degloving in 76% of cases, 
and dorsal plication after urethral mobilization 
in 8%. Only 16% required division/resection of 
hypoplastic urethra. None of them had residual 
chordee in a follow-up period of 6 months-3 ye-
ars (mean: 26 months).

 However, recent histopathologic studies 
have revealed that CPC is caused by abnormal de-
velopment of the tunica albuginea of the corpora 
cavernosa and increased elasticity of tunica on 
the longer side, rather than urethral anomalies or 
short urethrae (13). In cases with ventral curvatu-
res, asymmetric corporal development is responsi-
ble and the urethra is mostly normal, but in cases 
with lateral, dorsal or mixed curvatures, the ab-
normal development is always on the convex side 
of the tunica albuginea. We believe that CPC se-
condary to urethral abnormalities is less frequent 
and should be considered as hypospadias variants 
and therefore, should be managed accordingly.

 Shortening techniques such as the Nesbit 
procedure or 16-dot plication have been shown 
as effective in adult CPC correction, but the use 
of these techniques in children is questionable. 
Baskin et al. showed penile neurovascular anato-
my in hypospadiac and normal penises, and they 
also defined their technique of avoiding neuro-
vascular damage (14). Their technique is effec-
tive, simple, and less invasive. As a result, penile 
deglovingand dorsal midline plication has gained 
popularity over time in chordee correction, hypo-
spadias repair, and CPC correction among pediat-
ric urologists. In a report regarding the long-term 
efficacy of dorsal plication with 83 patients, only 
13 (16%) had CPC. The authors reported that dor-
sal plication of the tunica albuginea with sutures 
to 11-12-1 o’clock positions were successful in all 
cases and no recurrence was reported during a 
six-year follow-up period (15). However, it should 
be noted that the mean age at the time of sur-

gery was 1.8 years and the mean follow-up period 
was 6 years, which does not include the fastest 
development period of the penis. Additional stud-
ies have reported good outcomes of dorsal plica-
tion without complications among the pediatric 
age group, whereas follow-up data after puberty 
is missing. Midline plication was performed for 
43 children with penile curvatures. Only six had 
isolated penile curvatures and midline plication 
was successful for mild and moderate curvatures 
during the 16-month follow-up period (16). In an-
other study, the authors performed midline plica-
tion for seven of ten penile curvatures caused by 
corporeal disproportion and reported no recurrent 
curvature during a 14.8-month follow-up period 
(17). In summary, the number of cases is small 
and the period of follow-up is short and informa-
tion pertaining to puberty is lacking in the studies 
mentioned above. In the unique study regarding 
the post pubertal outcomes of prepubertal cor-
rection of CPC, Dipaola et al. showed that Nesbit 
dorsal plication had excellent results in cases of 
hypoplastic Dartos fascia. Also, they reported a 
36% failure rate in more severe forms such as de-
ficiency of corpus spongiosum, hypoplasia of the 
Buck’s and Dartos fascia. Thus, the authors con-
cluded persistence is related to the severity of the 
curvature rather than the age at surgery (18).

 In our study, we aimed to evaluate the 
post pubertal results of our patients who un-
derwent prepubertal dorsal and/or lateral tunica 
albuginea plication with non-absorbable sutures 
without incision, concomitantly performed with 
circumcision. Short-term follow-up examinations 
of these patients revealed no signs of recurren-
ce. However, in the late follow-up after puberty, 
7 out of 13 patients had recurrent curvature that 
required surgery. It is not certain whether this was 
a problem related to the technique or the nature 
of an ongoing developmental process. Although 
patients who required more sutures in order to ob-
tain a straight penis during surgery seemed to be 
prone to recurrence, the numbers of patients are 
not enough to make a solid statement.

 The post pubertal results of lengthening 
or tunical incision/excision techniques in children 
are scarce and as such, it is not clear whether these 
techniques have better outcomes. However, it is clear 
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that tunica albuginea plication with non-absorbable 
sutures without incision is the least invasive 
technique compared with its counterparts. Moreover, 
prepubertal correction with this technique may also 
eliminate psychosexual disorders that may arise from 
CPC in half of the patients.

 We believe that prepubertal correction of 
moderate CPC (30-45 degrees) using tunica albuginea 
plication with non-absorbable sutures, especially 
during circumcision, remains an alternative. Our 
current practice is to offer this technique to our 
patients along with circumcision because circumcision 
is a ritual in our country. If the patient has already 
undergone circumcision, the correction of curvature 
may be postponed until the post pubertal period. 
Finally, parents should be counseled in terms of a 
roughly 50% recurrence rate after puberty.

 The limitations of our study are its 
retrospective nature, the limited number of patients, 
lack of a comparative arm, and deficiency of a 
validated questionnaire and comparatively subjective 
assessment of patients via digital photography. The 
use of questionnaires such as the International Index 
of Erectile Function or Self-Esteem and Relationship 
Questionnaire were not applicable in our population 
because the mean age at the time of first intercourse 
in boys is 17 years in our country (19). The strengths 
of the study are the post pubertal outcomes of a 
single operation technique from a single center.

cONcLUSIONS

 Prepubertal tunica albuginea plication 
with non-absorbable sutures without incision for 
corporal disproportion can be performed along 
with circumcision in moderate CPC. However, re-
currence might be observed in half of the patients 
after puberty. It is not certain whether this is a 
problem related to the technique or the nature of 
an ongoing developmental process. Prospectively 
designed, comparative, and longitudinal studies 
are needed to form firm conclusions.

Ethical Standard

All procedures performed in studies in-
volving human participants were in accordance 
with the ethical standards of the institutional and/

or national research committee and with the 1964 
Helsinki declaration and its later amendments or 
comparable ethical standards. Formal consents 
were obtained from both partents and the children.

cONfLIcT Of INTEREST

None declared.

 
REfERENcES

1. Kelâmi A. Congenital penile deviation and its treatment with 
the Nesbit-Kelâmi technique. Br J Urol. 1987;60:261-3.

2. Ebbehøj J, Metz P. Congenital penile angulation. Br J Urol. 
1987;60:264-6.

3. Yachia D, Beyar M, Aridogan IA, Dascalu S. The incidence 
of congenital penile curvature. J Urol. 1993;150(5 Pt 
1):1478-9.

4. Mingin G, Baskin LS. Management of chordee in children 
and young adults. Urol Clin North Am. 2002;29:277-84, v.

5. Hatzimouratidis K, Eardley I, Giuliano F, Hatzichristou 
D, Moncada I, Salonia A, et al. EAU guidelines on penile 
curvature. Eur Urol. 2012;62:543-52.

6. Tekgül S, Hoebeke P, Kocvara R, Nijman J. M, Radmayr C, 
Stein R. EAU Guidelines on Pediatric Urology. available at. 
<https://uroweb.org/wp-content/uploads/EAU-Guidelines-
Paediatric-Urology-2016.pdf>

7. Bologna RA, Noah TA, Nasrallah PF, McMahon DR. Chordee: 
varied opinions and treatments as documented in a survey 
of the American Academy of Pediatrics, Section of Urology. 
Urology. 1999;53:608-12.

8. Bennett AH, Gittes RF. Congenital penile curvature without 
hypospadias. Urology. 1980;16:364-6.

9. JW D. Hypospadias. In: AUA Update Series. 1993; p. 130-5.
10. Tal R, Nabulsi O, Nelson CJ, Mulhall JP. The psychosocial 

impact of penile reconstructive surgery for congenital penile 
deviation. J Sex Med. 2010;7(1 Pt 1):121-8.

11. Marrocco G, Calisti A, Palmiotto F, Desimone P, Dimeo 
L. Congenital Penile Curvature in Children - a Practical 
Approach. Pediatr Surg Int 1995; 10: 40-3.

12. Bhat A, Saxena G, Abrol N. A new algorithm for management 
of chordee without hypospadias based on mobilization of 
urethra. J Pediatr Urol. 2008;4:43-50.

13. Darewicz B, Kudelski J, Szynaka B, Nowak HF, Darewicz J. 
Ultrastructure of the tunica albuginea in congenital penile 
curvature. J Urol. 2001;166:1766-8.

14. Baskin LS, Erol A, Li YW, Cunha GR. Anatomical studies 
of hypospadias. J Urol. 1998;160(3 Pt 2):1108-15; 
discussion 1137.



ibju | Post Pubertal Persistence of Penile curvature

931

15. .Chertin B, Koulikov D, Fridmans A, Farkas A. Dorsal tunica 
albuginea plication to correct congenital and acquired penile 
curvature: a long-term follow-up. BJU Int. 2004;93:379-81.

16. Bar Yosef Y, Binyamini J, Matzkin H, Ben-Chaim J. Midline 
dorsal plication technique for penile curvature repair. J Urol. 
2004;172(4 Pt 1):1368-9.

17. Tang YM, Chen SJ, Huang LG, Wang MH. Chordee without 
hypospadias: report of 79 Chinese prepubertal patients. J 
Androl. 2007;28:630-3.

18. Dipaola G, Spalletta M, Balducci T, Giacomello L, Camoglio 
FS, Bianchi S, et al. Surgical treatment of chordee without 
hypospadias. Eur Urol. 2000;38:758-61.

19. Yilmaz HB, Kavlak O, Atan SU. Sexual activity, knowledge and 
contraceptive usage by gender among university students in 
Turkey. Eur J Contracept Reprod Health Care. 2010;15:433-40.

   
_______________________

Correspondence address:
M. Irfan Dönmez, MD

Department of Urology,
Istanbul Faculty of Medicine,  Istanbul University,

Istanbul, 34093, Turkey
Fax: + 90 212 635-1918

E-mail: m_irfan83@yahoo.com


