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Abstract
We aimed to present a case of urethral duplication detected perioperatively and to discuss the management
of this anomaly. Distal repair was planned for a one-year-old male patient presenting with hypospadias.
Intraoperatively, a previously unreported variant of type 1B urethral duplication (Effmann classification)
was identified for the first time. Augmentation urethroplasty using a preputial onlay flap was performed to
anastomose the blind-ending ventral urethra with the functional urethra, followed by completion of
hypospadias repair. Management of urethral duplication should be individualized based on the type of
duplication and the patient’s symptoms. Diagnostic evaluation may include cystourethroscopy, voiding
cystourethrography, retrograde urethrography, and ultrasonography to detect associated anomalies.
Although dorsal accessory urethral excision is the most commonly performed procedure, there is no
consensus on the optimal surgical approach. Asymptomatic urethral duplication may be detected
incidentally during hypospadias surgery. In our case, a type 1B variant was managed with augmentation
urethroplasty. Considering the planning and intraoperative findings of this case, even distal hypospadias
repairs require comprehensive evaluation and should be performed in experienced centers capable of
managing additional congenital anomalies.
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Introduction
Urethral duplication is a rare congenital anomaly that occurs more frequently in males [1]. Clinical findings
vary depending on the existing anatomical variations. Duplication may present as a simple accessory
urethral canal ending incompletely or as a completely separate second urethra originating independently
from the bladder [2]. It most commonly occurs in the sagittal plane (dorsal and ventral), while horizontal
duplications, where the urethras are positioned side-by-side (parallel), are much rarer [3]. Horizontal
duplication may occasionally be associated with penile or bladder duplication [1]. Although the classification
system proposed by Effmann et al. is widely accepted as the most anatomically and clinically comprehensive,
it lacks the ability to clearly differentiate between sagittal and coronal collateral forms of duplication [3].

Although rarely reported in the literature, it should be kept in mind that patients presenting with
hypospadias may have a duplicated urethra. Additionally, it should be noted that patients with a
hypospadiac duplicated urethra may also have associated congenital anomalies, such as a posterior urethral
valve, patent urachus, or renal ectopia [4]. Adults with a history of childhood surgery for hypospadias may
present later in life with urinary tract infections or obstructive symptoms. In such cases, the possibility of a
duplicated urethra should be considered [5].

The classification proposed by Effmann et al. is as follows: type I: blind-ending, incomplete urethral
duplication or accessory urethra; type IA: typically distal in location; the accessory urethra opens on the
dorsal or ventral surface of the penis but does not communicate with the primary urethra or the bladder;
type IB: proximal type, which can be difficult to distinguish from a urethral diverticulum or Cowper’s ducts;
the accessory urethra originates from the main urethral channel and ends blindly in the periurethral tissues;
type II: complete, patent urethral duplication; type IIA: two separate external meatuses; type IIA1: two
noncommunicating urethras, each arising independently from the bladder; type IIA2: the second urethral
channel branches off from the first and courses independently to a second external meatus; type IIB: a
single external meatus; type IIB1: a rare form in which two urethras arise either from the bladder or
posterior urethra and join distally to form a single common channel; type III: urethral duplication, which
occurs as part of partial or complete caudal duplication [2].

Despite various theories having been proposed regarding its embryological development, there is no single
mechanism that can fully explain all subtypes of urethral duplication [6]. Diagnosis of urethral duplication is
initially suggested by genital examination and subsequently confirmed through imaging techniques such as
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voiding cystourethrography (VCUG) or retrograde urethrography (RUG) [2,7]. The treatment approach is
planned based on the type of duplication and the patient’s symptoms.

In this report, we present a case of urethral duplication detected perioperatively in a one-year-old boy and
discuss the management of this anomaly.

Case Presentation
A one-year-old male presented to us in May 2025 with a request for subcoronal hypospadias repair. Physical
examination and routine tests were unremarkable, and a tubularized incised plate urethroplasty (TIPU) was
planned. At the start of surgery, a 5 Fr feeding catheter could not be advanced through the meatus, nor could
a guidewire. Diagnostic cystourethroscopy was performed, revealing a blind-ending urethra at the penile
level.

Exploration with a ventral longitudinal incision exposed an accessory urethral channel slightly right of the
midline. Urine flow from this channel was confirmed using the Crede maneuver, and successful
catheterization was achieved, as shown in Figure 1. The anatomical variation is schematized in Figure 2.
Cystourethroscopy via the accessory channel showed a normal prostatic urethra and bladder; no prostatic
utricle was observed. It was determined that this channel served as the functional urethra.

FIGURE 1: Surgical steps. (A) Guidewire placement through the
accessory urethra. (B) Insertion of a feeding catheter into the real
urethra. (C) Ventral view following augmentation urethroplasty using a
preputial flap. (D) Postoperative appearance after skin closure.
The surgical procedure was carried out in a stepwise manner. Initially, a guidewire was carefully advanced
through the accessory urethra (A). This was followed by the insertion of a feeding catheter into the native urethra
(B). Augmentation urethroplasty was then performed using a preputial flap, with the ventral aspect visualized
intraoperatively (C). The procedure was completed with skin closure, and the immediate postoperative
appearance was recorded (D).
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FIGURE 2: Schematic representation of the variant duplicated urethra
anatomy in (A) axial and (B) sagittal planes.
The schematic illustrates the anatomical configuration of the variant duplicated urethra in two planes. Panel A
demonstrates the axial view, while panel B depicts the sagittal view, highlighting the spatial relationship between
the native and accessory urethral channels.

An augmentation urethroplasty was performed using a preputial flap to connect the real and blind-ending
urethras, followed by hypospadias repair. Ventral curvature (~20°) was corrected using a modified Nesbit
technique. Anastomosis was done over a 6 Fr Foley catheter with 6-0 Vicryl sutures, followed by
glanuloplasty and skin closure. The procedure was completed without complications.

At the second postoperative week, the catheter had been removed, and the surgical site appeared normal, as
demonstrated in Figure 3.

FIGURE 3: Postoperative image.
At the second postoperative week, the catheter had been removed, and the surgical site appeared normal.

Discussion
A review of the literature reveals that urethral duplications can be classified anatomically, such as sagittal
and lateral duplications, or dorsal and ventral duplications, or based on their communication with each
other and the bladder, as complete, incomplete, or blind-ending sinus duplications [2]. Most urethral
duplications are dorsally located in the sagittal plane. These urethras are usually hypoplastic and have
limited function, whereas the ventral urethra typically functions normally. From an anatomical perspective,
sagittal duplications are typically categorized into three subtypes: epispadiac (dorsally located), hypospadiac
(ventrally located), and Y-type duplications [8].

In our case, the ventral urethra ended blindly, and a duplicated urethra located to the right and dorsally to
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the ventral urethra was found to be connected to the bladder. It was also observed that the ventral urethra
had a communication with the duplicated urethra proximally at the site of the blind-ending.

The most common complaint in individuals with urethral duplication is a double urinary stream. These
patients may also present with dysuria, incontinence, or urinary tract infections. In our case, a one-year-old
boy was brought to our clinic by his family due to distal hypospadias. Similar to our case, this condition may
go unnoticed in children who are not yet toilet-trained and have only one visible urethral meatus.

Considering Effmann's classification, it can be said that our case represents a variant of type 1B duplicated
urethra, according to the Effmann classification. In type 1B, there is a single external meatus, and the
accessory urethra is connected to the ventral urethra. However, in this type, it is the ventral urethra that
maintains continuity with the bladder. In contrast, in our case, the ventral urethra connects to the accessory
urethra and then ends blindly, while the accessory urethra continues to the bladder [2].

Although rare, a duplicated urethra should be considered in children with hypospadias. A careful physical
examination should assess the meatus location, presence of an accessory opening or fistula, and urine flow
direction. In suspicious cases, catheterization during the exam may aid diagnosis. At the start of surgery, we
routinely assess the urethra using a feeding catheter; if suspicion persists, VCUG or RUG can be performed,
though urethroscopy remains the gold standard. Urethroscopy also helps identify additional anomalies such
as the prostatic utricle or posterior urethral valve. Bladder and kidney ultrasonography is recommended to
detect associated anomalies.

The treatment of urethral duplication should be tailored to the individual patient and the type of
duplication. The most important factor in determining treatment is the presence of symptoms. If the patient
is asymptomatic, no treatment may be necessary. This conservative approach is based on the principle of
avoiding potential damage to neurovascular structures or the continence mechanism. Resection of the
accessory urethra is recommended in patients who present with cosmetic complaints, discharge, urinary
tract infections, or double urination [9]. In our case, the child was actually asymptomatic and was referred to
us for subcoronal hypospadias. His blood and urine parameters, as well as his ultrasonography, were normal.
During the procedure, cystoscopy revealed that the ventral urethra ended blindly, while the accessory
urethra was in communication with the bladder. On cystourethroscopy via the accessory urethra, the
prostatic urethra, bladder neck, and bladder were found to be normal. No prostatic utricle was observed.

The most commonly performed procedure in urethral duplication cases is surgical excision of the dorsal
accessory urethra. However, there is no consensus regarding the most appropriate surgical approach. The
choice of surgical technique is determined by the type of urethral duplication. In cases where the duplicated
urethras terminate side by side at the glans, the septum separating the two meatuses can be excised to create
a single meatus. More complex fistulas may require advanced urethroplasty techniques involving grafts or
flaps [1]. In our case, we performed an anastomosis using a preputial flap between the ventral urethra, which
opened to the external meatus, and the accessory urethra, which was connected to the bladder.

Savanelli et al. also used a prepuce onlay flap similar to our technique in a similar case in their published
case report [10]. In such surgeries, the confluence of both urethras should be clearly identified, and if
necessary, as we also practiced, augmentation should be performed to achieve an adequate caliber while
preserving voiding function. Due to the risk of fistula formation, tissue interposition should be applied.
Attention must be paid to the aesthetic and functional aspects of the meatus and glans.

Etensel et al. reported a 10-year-old boy with distal hypospadias in whom an abortive hypospadiatic
duplicate urethra was identified and managed with TIPU. In their case, the ventral urethra maintained
continuity with the bladder, while the accessory urethra ended blindly. In contrast, our case represents a rare
variant, as the ventral urethra terminated blindly and the accessory urethra was the one communicating with
the bladder. This difference highlights the wide anatomical variability of urethral duplications and
underscores the importance of meticulous intraoperative evaluation for appropriate surgical planning [11].

Huang et al. described congenital prepubic sinus as a form of abortive hypospadiatic urethral duplication
based on immunohistochemical analysis, supporting its classification as a dorsal urethral duplication
variant. In their cases, the anomalous tract was represented by the accessory (dorsal) sinus, whereas in our
case, the ventral urethra terminated blindly, and the accessory urethra maintained continuity with the
bladder. This distinct anatomical presentation highlights the broad spectrum of urethral duplications and
emphasizes the importance of detailed anatomical evaluation and individualized surgical planning for each
patient [12].

A literature review shows that regarding the management of duplicated urethra, Arkan et al. reported a rare
case of distal urethral duplication with a diverticular component in a girl aged five years and nine months.
In their case, the urethral duplication was identified as a fistulous tract extending between the distal urethra
and the clitoris and was surgically excised. In contrast, in our case, the ventral urethra terminated blindly,
and the structure maintaining continuity with the bladder was the accessory urethra. This distinct
presentation highlights that urethral duplications can occur in both sexes and underscores the need for

 

2025 Altuntas et al. Cureus 17(8): e91120. DOI 10.7759/cureus.91120 4 of 6

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


careful consideration of such variations [13].

Conclusions
Asymptomatic duplicated urethra cases were very rare but may be identified intraoperatively. In our case,
during distal hypospadias surgery, a duplicated urethra was defined as a variant of type 1B. In addition to the
hypospadias repair, augmentation urethroplasty was performed surgically. When performing distal
hypospadias surgery, surgeons should not consider it solely as a distal procedure. These surgeries should be
carried out in centers that are also capable of managing proximal and mid-penile hypospadias repairs.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Turker Altuntas, Onur Can Ozkan, Selcuk Yucel, Kamil Cam, Tufan Tarcan, Cagri Akin
Sekerci

Acquisition, analysis, or interpretation of data:  Turker Altuntas, Onur Can Ozkan, Selcuk Yucel, Kamil
Cam, Tufan Tarcan, Cagri Akin Sekerci

Drafting of the manuscript:  Turker Altuntas, Onur Can Ozkan, Selcuk Yucel, Kamil Cam, Tufan Tarcan,
Cagri Akin Sekerci

Critical review of the manuscript for important intellectual content:  Turker Altuntas, Onur Can
Ozkan, Selcuk Yucel, Kamil Cam, Tufan Tarcan, Cagri Akin Sekerci

Supervision:  Turker Altuntas, Onur Can Ozkan, Selcuk Yucel, Kamil Cam, Tufan Tarcan, Cagri Akin Sekerci

Disclosures
Human subjects: Informed consent for treatment and open access publication was obtained or waived by all
participants in this study. Marmara University Local Ethics Committee issued approval Exempt. A written
informed consent form was obtained from the patient’s family for the relevant case report. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from any
organization for the submitted work. Financial relationships: All authors have declared that they have no
financial relationships at present or within the previous three years with any organizations that might have
an interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Baid M, Dutta A: Urethral duplication in a 15-year-old: case report with review of the literature . Rev Urol.

2014, 16:149-51.
2. Effmann EL, Lebowitz RL, Colodny AH: Duplication of the urethra. Radiology. 1976, 119:179-85.

10.1148/119.1.179
3. Mane SB, Obaidah A, Dhende NP, Arlikar J, Acharya H, Thakur A, Reddy S: Urethral duplication in children:

our experience of eight cases. J Pediatr Urol. 2009, 5:363-7. 10.1016/j.jpurol.2009.01.006
4. Ramanujam TM, Sergius A, Usha V, Ramanathan S: Incomplete hypospadiac urethral duplication with

posterior urethral valves. Pediatr Surg Int. 1998, 14:134-7. 10.1007/s003830050462
5. Hosseini J, Abouei S, Mirjalili A: Missed urethral duplication associated with hypospadias, post-hypospadias

repair urethral stenosis, and recurrent urinary tract infections in an adult: a case report. J Med Case Rep.
2022, 16:355. 10.1186/s13256-022-03580-8

6. Arena S, Arena C, Scuderi MG, Sanges G, Arena F, Di Benedetto V: Urethral duplication in males: our
experience in ten cases. Pediatr Surg Int. 2007, 23:789-94. 10.1007/s00383-007-1967-x

7. Vijayaraghavan SB, Nirmala AB: Complete duplication of urinary bladder and urethra: prenatal sonographic
features. Ultrasound Obstet Gynecol. 2004, 24:464-6. 10.1002/uog.1093

8. Deniz N, Kirac M, Camtosun A, Irkilata L, Tan MO: Repair of hypospadiac urethral duplication with
dismembered urethroplasty. Urol Int. 2008, 80:105-7. 10.1159/000111740

9. Sohrabi C, Mathew G, Maria N, Kerwan A, Franchi T, Agha RA: The SCARE 2023 guideline: updating
consensus Surgical CAse REport (SCARE) guidelines. Int J Surg. 2023, 109:1136-40.
10.1097/JS9.0000000000000373

10. Savanelli A, Schiano A, Esposito C, Russo S, Dolezalova H: Congenital megalourethra associated with
urethral duplication and imperforate anus. Pediatr Surg Int. 1998, 13:607-9. 10.1007/s003830050417

11. Etensel B, Yazici M, Gürsoy H, Ozkisacik S: Tubularized incised plate urethroplasty for abortive hypospadiac
urethral duplication. Pediatr Surg Int. 2005, 21:494-6. 10.1007/s00383-005-1397-6

12. Huang CC, Wu WH, Chai CY, Wu TC, Chuang JH: Congenital prepubic sinus: a variant of dorsal urethral
duplication suggested by immunohistochemical analysis. J Urol. 2001, 166:1876-9. 10.1016/s0022-

 

2025 Altuntas et al. Cureus 17(8): e91120. DOI 10.7759/cureus.91120 5 of 6

javascript:void(0)
https://pubmed.ncbi.nlm.nih.gov/25337048/
https://dx.doi.org/10.1148/119.1.179
https://dx.doi.org/10.1148/119.1.179
https://dx.doi.org/10.1016/j.jpurol.2009.01.006
https://dx.doi.org/10.1016/j.jpurol.2009.01.006
https://dx.doi.org/10.1007/s003830050462
https://dx.doi.org/10.1007/s003830050462
https://dx.doi.org/10.1186/s13256-022-03580-8
https://dx.doi.org/10.1186/s13256-022-03580-8
https://dx.doi.org/10.1007/s00383-007-1967-x
https://dx.doi.org/10.1007/s00383-007-1967-x
https://dx.doi.org/10.1002/uog.1093
https://dx.doi.org/10.1002/uog.1093
https://dx.doi.org/10.1159/000111740
https://dx.doi.org/10.1159/000111740
https://dx.doi.org/10.1097/JS9.0000000000000373
https://dx.doi.org/10.1097/JS9.0000000000000373
https://dx.doi.org/10.1007/s003830050417
https://dx.doi.org/10.1007/s003830050417
https://dx.doi.org/10.1007/s00383-005-1397-6
https://dx.doi.org/10.1007/s00383-005-1397-6
https://dx.doi.org/10.1016/s0022-5347(05)65711-4
https://dx.doi.org/10.1016/s0022-5347(05)65711-4


5347(05)65711-4
13. Arkan G, Kaya C, Turker LN, Aracıer Ucaner FN, Karabulut R, Turkyilmaz Z, Sonmez K: Distal urethral

duplication in a female child: a unique case report with diverticular component. J Pediatr Adolesc Gynecol.
2025, 38:419-21. 10.1016/j.jpag.2024.12.006

 

2025 Altuntas et al. Cureus 17(8): e91120. DOI 10.7759/cureus.91120 6 of 6

https://dx.doi.org/10.1016/j.jpag.2024.12.006
https://dx.doi.org/10.1016/j.jpag.2024.12.006

	Variant of Type 1B Duplicated Urethra in a Distal Hypospadiatic Boy: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Surgical steps. (A) Guidewire placement through the accessory urethra. (B) Insertion of a feeding catheter into the real urethra. (C) Ventral view following augmentation urethroplasty using a preputial flap. (D) Postoperative appearance after skin closure.
	FIGURE 2: Schematic representation of the variant duplicated urethra anatomy in (A) axial and (B) sagittal planes.
	FIGURE 3: Postoperative image.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


