
Urethral duplication associated with bladder duplica-
tion is a rare congenital anomaly (1, 2). Physical exami-
nation undoubtedly remains the primary step in the ini-
tial evaluation of the patient and is usually sufficient for
defining abnormal external structures. Traditional retro-
grade urethrography demonstrates the extent of the
anomaly. However, it cannot provide detailed anatomic
information of the adjacent tissues surrounding the du-
plicated urethra. Magnetic Resonance Imaging (MRI)
and sonography show pelvic and urethral anatomy and
are helpful for planning corrective surgery. To our
knowledge, MR imaging and sonographic findings of
the urethral duplication associated with bladder duplica-
tion have not been previously reported in the literature.

Case Report

A seven-year-old boy presented with low abdominal

pain during micturation, which developed 10 days be-
fore his visit to the hospital. The patient had no history
of incontinence or urinary tract infection. Lower ab-
dominal tenderness was found on physical examination.
Furthermore, a small opening was noted at the dorsal
aspect of the proximal penile shaft. There was no evi-
dence of infection at the opening. Transabdominal ultra-
sonography revealed a thick walled cystic mass anterior
to the urinary bladder. Subsequent endorectal sonogra-
phy revealed a cystic mass and tubular low echoic struc-
ture below the cystic mass (Fig. 1A). Sonography using
high frequency linear transducer identified a tubular
structure at the dorsal aspect of the penile shaft, running
parallel with the penile urethra (Fig. 1B). In thesagittal
T2-weighted image, the cystic mass showed heteroge-
neous high signal intensity with an ill-defined margin.
The bladder wall that contacted the soft tissue mass was
thickened due to submucosal edema (Fig. 1C).
Gadolinium-enhanced coronal T1-weighted image
showed a thick walled cystic mass, which connected
with the fistulous tract running through the dorsal sub-
cutaneous layer of the penile shaft. The penile urethra
originating from the urinary bladder showed no abnor-
mality (Fig. 1D, E). Retrograde urethrography was per-
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formed through the small opening at the dorsal aspect of
proximal penile shaft. It showed a fistulous tract and a
small pouch at distal end of the tract (Fig. 1F). At
surgery, the long tubular structure was dissected away
from the top of the corpora cavernosa, which then led
through the abdominal wall, running dorsal to and cra-
nially around the symphysis pubis, to eventually end at
a thick-walled cystic mass anterior to the urinary blad-
der. Yellowish pus was found within the cystic mass
and Escherichia coli was cultured. In the pathologic
specimen, the fistulous tract and cystic mass was lined
by epithelium strongly resembling transitional cell ep-

ithelium. The cystic mass also showed a muscle layer.
Our case was diagnosed as an accessory urethra associ-
ated with bladder duplication.

Discussion

Urethral duplication is a rare anomaly. To the best of
our knowledge, only 188 cases have been described in
the literature (1, 2). Urethral duplication unassociated
with bladder duplication occurs exclusively in males
whereas urethral duplication in females is almost al-
ways associated with bladder duplication (3). Although
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Fig. 1. Urethral duplication associated with bladder duplication in a seven-year-old boy.
A. Endorectal sonography shows the urinary bladder (UB) and nonfunctioning anterior bladder (thick arrow). Hypoplastic accesso-
ry urethra is seen as a tubular low echoic lesion (thin arrow) at the inferior aspect of nonfunctioning anterior bladder.
B. High frequency linear transducer is applied to the ventral aspect of the penile shaft. Hypoplastic accessory urethra (thick ar-
rows) and functional urethra (thin arrow) are clearly defined.
C. On sagittal T2-weighted MR image, the nonfunctioning anterior bladder shows heterogeneous high signal intensity anterior to
the urinary bladder (UB). A submucosal edema of anterior bladder wall (thick arrow) and mild infiltration (thin arrows) adjacent to
the nonfunctioning anterior bladder indicate the inflammatory change.
D, E. Coronal contrast-enhanced T1-weighed MR images show functional urethra (thin arrow) and accessory urethra (thick arrow)
separately.
F. Retrograde urethrography through the opening of proximal penile shaft shows the extent of an accessory urethra (thick arrow)
and the nonfunctioning anterior bladder (thin arrow).



a number of theories about the cause of urethral dupli-
cation have been proposed, no single theory explains all
of the various types of this anomaly. The most widely
accepted theory is that it may occur if the genital tuber-
cles lie more posterior than their normal position or if
the cloacal membrane extends more ventrally than usu-
al; a part of the membrane remains in front of the tuber-
cle and interferes with its subsequent growing, thereby
causing the urethral duplication (4).

There have been several attempts to classify urethral
duplications (5, 6). The classification proposed by
Effmann et al. is the most commonly accepted one.
They classified male urethral duplication into three
main types: type I or a blind-ending accessory urethra;
type II or a patent accessory urethra-type I and II are not
associated with duplicated or septated bladders; and
type III or accessory urethras arising from a duplicated
or septated bladder. In type III urethral duplication,
bladder duplication may exist in the coronal or sagittal
plane. Coronal bladder duplication is more common
and each duplicated bladder receives the ipsilateral
ureter (6). Sagittal bladder duplication, on the other
hand, is rare; the posterior bladder receives both
ureters, whereas the anterior bladder is nonfunctional
(2). According to the classification of Effmann et al., our
case was a type III.

The clinical presentation varies according to the
anatomic types of urethral duplication and the presence
or absence of infection. A wide range of symptoms,
such as double stream, incontinence, urinary tract infec-
tion, or outflow obstruction may occur (2, 7). However,
many cases are asymptomatic and some cases are found
incidentally during repair of epispadia or hypospadia (2,
3).

Management of urethral duplication may be complex
and depends on the duplication subtype. In practice, it is
important to differentiate the functional urethra from
the hypoplastic accessory urethra for surgical planning.
The functional urethra usually has a ventral position,
wide caliber to empty the bladder, good sphincteric
mechanism and normal verumontanum (2, 3, 5, 8). In
our case, the hypoplastic accessory urethra had a dorsal
position and originated from the small non-functioning
anterior bladder that had no connection with the ureter.

In the radiologic evaluation of urethral duplication, di-
agnostic imaging should provide anatomical delineation
of the abnormality, recognition of the functional ure-

thra, and detection of other anomalies. Both voiding cys-
tourethrogram and retrograde urethrogram have been
used for demonstrating the two channels of urethral du-
plication. They can demonstrate the length, shape, and
proximal extent of the anomaly. Sonography can
demonstrate the urethra and its surrounding corporal
bodies; however, it has limitations on showing the full
extent of the anomaly and the inflammatory change of
adjacent tissues, if present. The advantages of MRI in
the evaluation of genitourinary anomalies include su-
perb soft-tissue contrast, direct multiplanar imaging ca-
pability, and high sensitivity in the detection of fluid (9).
With MR imaging, not only were the length, shape, and
extent of the anaomaly accurately assessed, but also the
relationship between the urethra and its surrounding
corporal bodies and inflammatory change of adjacent
tissues were shown.

In conclusion, male urethral duplication associated
with bladder duplication, a rare congenital anomaly,
can be detected by some radiologic examinations, as in
our case report. Retrograde urethrography renders the
diagnosis and shows the extent of this anomaly.
Sonography allows further assessment by demonstrat-
ing the anatomical configuration of the anomaly. MRI
can also render accurate diagnosis and provide detailed
anatomy of urethral duplication required for preopera-
tive planning.
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방광중복과연관된남성요도중복: 자기공명영상과초음파소견1
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요도중복혹은부요도는드문선천성기형이다. 이는드물게방광중복과동반되어나타난다. 저자들은역행성요도조

영술, 초음파, 자기공명영상을시행하였던 7세남아에서발생한방광중복과동반된요도중복 1예를보고하고자한다.

역행성요도조영술은요도중복의범위를확인할수있었고, 자기공명영상과초음파는요도중복뿐만아니라인접조직

에대한자세한해부학적정보를제공할수있었다.


