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Structured Abstract

Purpose: To describe and analyze congenital anom-
alies of the mesonephric (Wolffian) duct persistence 
identified in pediatric patients, including one previous-
ly undescribed anomaly, through detailed radiological 
evaluation and embryological interpretation. These 
may present with non-specific symptoms or be inciden-
tally discovered.
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Material and Methods: Retrospective research was 
conducted over a 5-year period. Inclusion criteria re-
quired availability of complete clinical and imaging 
records and histopathological confirmation of meso-
nephric duct remnants after surgical excision. Clinical 
image and radiological findings were analyzed in con-
junction with pathophysiology mechanisms and em-
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nephros, mesonephros, and metanephros. The prone-
phros appears in the cervical region and consists of 
the pronephric duct and the nephrotomes. It is a non-
functional, transient structure that regresses by 25th 
day. At the end of the 4th week, as the primary nephric 
ducts extend caudally, the intermediate mesoderm 
condenses to form the mesonephros at the level of 
thoracolumbar region. The mesonephros is functional, 
produces urine and drains into the mesonephric duct. 
Mesonephros consists of numerous mesonephric tu-
bules, which connect laterally to the mesonephric duct 
and medially to the developing glomeruli, facilitating 
temporary filtration and excretion (during embryonic 
life). During the 5th week, the mesonephric duct pro-
gresses caudally and fuses with the cloaca, thus induces 
the sacral intermediate mesoderm to form an aggre-
gate known as the metanephric blastema at the level of 
the sacral region. The metanephric blastema secrets a 
protein that stimulates a lateral outgrowth in the me-
sonephric duct known as the ureteric bud, invading 
the metanephric blastema and initiates a series of re-
ciprocal inductive interactions.[2] These interactions 
drive branching morphogenesis of the ureteric bud to 
form the ureter, renal pelvis, major and minor calyces, 
and the collecting ducts, while the metanephric mes-
enchyme differentiates into the nephron components. 
At this stage, the kidneys are located close to each oth-
er in the sacral region, with the hila facing anterior in 
the pelvis. As development proceeds, the kidneys are 
drawn apart and ascend from the pelvic region to their 
final lumbar position by the 9th week, rotating medial-
ly about 90 degrees so that the hila face anteromedially. 
The cranial to the ureteric bud portion of the mesone-
phric duct persists in males, giving rise to vas deferens, 
epididymis and seminal vesicles. The common ejacu-
latory ducts created from the caudal (to the ureteric 
bud) part. In females due to the absence of testosterone 
and Müllerian-inhibiting factor this portion of meso-
nephric duct regresses. The regression of embryonic 
genital ducts leaves behind remnants known as vestigial 
structures. These persist as an appendix of epididymis 
and paradidymis in males and as appendix vesiculosa, 
epoophoron, paraoophoron and Gartner’s ducts in fe-
males (cranial to caudal).[3] These remnants rarely can 
cause pathologies such as cysts formation, mesonephric 
hyperplasia, mesonephric carcinoma and Adnexal Tum-
ors of probable Wolffian origin (FATWO).[1],[4]

bryological development to understand the origin and 
implications of the anomalies.

Results: Three pediatric patients met the initial 
screening criteria, but one was excluded due to incom-
plete clinical records. From the remaining two cases, 
the first case involved a novel congenital variant not 
previously reported in the literature, presenting as 
isolated mesonephric duct persistence along its entire 
length without associated anomalies. The second case 
demonstrated a rare mesonephric anomaly character-
ized by incomplete metanephric development coexist-
ing with mesonephric duct persistence.

Conclusion: Congenital anomalies of the mesone-
phric duct are rare and often extremely challenging 
to diagnose. Radiologic imaging, particularly when 
interpreted in the context of embryological develop-
ment, plays a key role in their identification and clas-
sification. The mesonephric duct anomalies presented 
in this research article expand the known spectrum of 
mesonephric malformations and may contribute to im-
proved diagnostic recognition in pediatric urogenital 
disorders as well as future classification systems.

Introduction
Congenital anomalies arising from the persistence of 

the mesonephric (Wolffian) duct represent a rare but 
clinically significant group of developmental disorders 
affecting the genitourinary system. The mesonephric 
ducts in the intermedia stage of kidney embryogene-
sis, play a critical role in the formation of the ureters, 
trigone of the bladder, as well as male reproductive 
structure. In females, these ducts typically regress due 
to the absence of testosterone and Müllerian-inhibit-
ing factor. However, incomplete or aberrant regression 
may result in the retention of ductal remnants, which 
can present in various anatomical locations and forms. 
Although these remnants are often asymptomatic and 
incidentally discovered, these sometimes can lead to 
clinical problems such as pelvic masses, obstruction, or 
even malignant transformation in rare cases.[1]

Embryology
The urogenital system arises from the intermediate 

mesoderm during the 4th week of gestation, giving 
rise to the nephrogenic cord. Three successive kidneys 
embryonic stages form rostrally and progress caudal-
ly over a few weeks in the nephrogenic cord: the pro-
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Material and Methods
Over a period of 5 years, 2 patients were identified and 

investigated for abnormal mesonephric duct remnants 
at our institution. Inclusion criteria included: (1) avail-
ability of a complete clinical and imaging record and 
(2) histopathological confirmation of mesonephric duct 
remnants following surgical excision. Patients’ ages 
were 10- and 12-year-old. The 2 patients underwent 
Computed Tomography (CT), ultrasound and Magnetic 
Resonance Imaging (MRI). CT scans were obtained with 
a Siemens CT scanner device with slice thickness, 5 mm; 
pitch, 2; reconstruction interval, 5mm. Images were 
obtained after contrast agent administration during 
portal phase (60-70 seconds after injection) and in the 
equilibrium phase (5 minutes after injection). A bolus 
injection of 120 mL (3-4ml/sec) of non-ionic contrast 
medium was given.

MRI scans were obtained with a Siemens 1T scanner 
(Siemens Expert Plus, Erlangen, Germany). Before con-
trast administration, axial and coronal HASTE T2-weight-
ed images (TR, 6 ms; TE, 60 ms) were obtained with a slice 
thickness of 8 mm; FOV, 340–400 mm depending on pa-
tient’s size; and matrix, 256 x 192. After administration 
of 10 mL of contrast agent axial FLASH T1-weighted im-
ages (TR, 11 ms; TE, 4.2 ms) were obtained with a slice 
thickness of 8 mm; FOV, 340–400 mm, matrix, 256 x 192.

Results
Over a 5-year period, two pediatric patients who ful-

filled the predefined inclusion criteria were identified. 
One patient was excluded due to incomplete clinical re-
cord (part of the examinations were conducted in other 
hospitals and were unable to be retrieved). We describe 
the two cases of mesonephric duct persistence, one of 
them associated with anomalies of metanephros.

Case 1
A 12-year-old girl presented with low abdominal pain. 

Physical examination and laboratory tests were unre-
markable. Ultrasound evaluation showed a right dilat-
ed ureter-like structure extending from above the right 
kidney to the genitalia. Both kidneys appeared normal 
and no other abnormality was detected. MRI was con-
ducted for further assessment of the tubulocystic le-
sion. MRI revealed a non-communicating, tubulocyst-
ic, well-defined, dilated structure extending above the 
level of the right kidney reaching the right-side vesi-
coureteric junction in a serpentine like path. (Fig. 1), 
(Fig. 2). With the right kidney, right ureter, and gen-
italia appearing normal, our differential diagnosis was 
further refined. Taking into consideration the anatomy 
and embryology of the structure in combination with 
the absence of other coexisting abnormalities, the di-

Figure 1 a-b Axial T2-weighted images (a), at the level of the right kidney (Circle), (b), at the level of the urinary bladder 
(Arrow) which show a dilated remnant of the mesonephric duct 
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Figure 2 a-b Coronal T2-weighted images which show the extension of the dilated mesonephric duct. The right kidney was 
normal in the orthotopic position

agnosis of mesonephric duct persistence was made and 
the patient was admitted to pediatric surgeons for ex-
cision of the lesion.

Case 2
A 10-year old boy presented with low abdominal pain, 

especially on the right lower quadrant. Physical exam-
ination and laboratory tests were unremarkable. Ultra-
sound revealed a left hypertrophied kidney, raising our 
concerns for right ectopic kidney or right kidney ab-
sence. After further evaluation, right kidney could not 
be identified and furthermore, a polypoid-like mass was 
observed inserting in the right lateral wall of the urinary 
bladder. (Fig. 3) CT demonstrated a tubulocystic mass 
next to the right lateral wall of the urinary bladder. (Fig. 
4) MRI confirmed the dysplastic ectopic kidney in the 
right pelvic region and a tubulocystic structure commu-
nicating with the urinary bladder in the vesicoureteric 
junction. (Fig. 5) The diagnosis of incomplete develop-
ment of the metanephros and persistence of the meso-

nephric duct was made and subsequently confirmed his-
tologically following surgical excision.

Discussion
Abnormal persistence of mesonephric duct struc-

tures can present with a variety of morphologic pat-
terns depending on the extent of duct persisting, the 
exact anatomic location and the sex of the individual. 
Understanding these complex entities requires both 
an anatomical and an embryological framework. These 
anomalies usually are associated with renal agenesis or 
dysplasia. Coleman et al.[5] made a study of 19 patients 
with tubulocystic abn ormalities of the mesonephric 
duct structures in association with multicystic dysplas-
tic kidney (MCDK) or renal agenesis. They classified 
their patients into three groups according to the anato-
my (location of the anomalies): 

• � Type 1: remnants of the mesonephric duct corre-
sponding to ureteric bud structures in orthotopic 
position (1a: orthotopic ureterocele and 1b: ureter-
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Figure 3 a-b Axial sonograms which show a peculiar mass projecting into the urinary bladder. We can depict the 
helical configuration of the internal structure which means that something wrong has happened embryologically in the 
metanephric blastema

Figure 4 a-c Axial CT images (a) of the upper abdomen which reveals the absence of the right kidney, (b) at the level of 
the urinary bladder which show a cystic tubular structure (Arrow) and (c) CT images which show a mass projecting to the 
urinary bladder (Circle)

ocele + tubulocystic ureter in orthotopic position)
• � Type 2: remnants of ureteric bud structures in an 

ectopic position, non-communicating or communi-
cating with other structures (urethra, vagina).

• � Type 3: abnormalities of the ureteric bud in addi-
tion to other abnormalities related to the portion 
of the mesonephric duct cranial to the ureteric bud 
such as Zinner syndrome and Herlyn-Werner-Wun-
derlich syndrome.

Given the complexity and heterogeneity of anomalies 
within Type 3, this group could be further subclassified 

according to patient’s sex, reflecting the distinct em-
bryologic and clinical patterns observed in males and 
females. Merrot et al., in their cohort study of 93 pa-
tients diagnosed with dysplastic kidney, reported that 
15% (14/93) exhibited associated malformations of ip-
silateral internal genitalia.[6] Male patients can pres-
ent with Zinner syndrome, which comprises the triad 
of unilateral renal agenesis, ipsilateral ejaculatory duct 
obstruction and ipsilateral seminal vesicle cysts.[7] Oth-
er rarer male phenotypes include combinations such as 
renal dysplasia with vas deferens atresia and ipsilateral 
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absent seminal vesicle[8], or renal dysplasia associated 
with ureterocele and grossly cystic epididymis. Female 
patients may present with Herlyn-Werner-Wunder-
lich also known as OHVIRA syndrome (ipsilateral renal 
anomalies, obstructed hemivagina) and its variants[9], 
and tubulocystic malformations with accompanied 
Gartner’s duct cysts[5]. OHVIRA syndrome is thought 
to be caused by abnormal development of the Wolffian 
and Mullerian ducts.[9]

In this article we describe two cases of abnormal me-
sonephric duct persistence, the first one without any 
other coexisting abnormalities and the second one 
accompanied with abnormal development of metane-
phros. According to Coleman’s classification, our pa-
tient described on second case belongs on Type 1b cat-
egory. The persistence of a portion of the mesonephric 
duct along with the abnormal formation of metane-
phros (abnormal interaction of the ureteric bud with 
metanephric blastema) appears as a communicating tu-
bulocystic lesion in the pelvic region, with the urinary 
bladder. The dysplastic kidney remained in an ectopic 
position and did not ascend to the final lumbar posi-
tion, in contrast to other cases described.[5] Singh et al. 
also presented a male patient with a hypoplastic kidney 
along with a small blind ending non-communicating 
ureter-like structure located in the normal lumbar re-
gion.[10] Our first case cannot be classified according to 
Colman’s classification due to normal kidney existence.
(Fig. 1), (Fig. 2) To the best of our knowledge, this is the 

first case reported in the literature describing persis-
tence of the mesonephric duct without associated ipsi-
lateral renal agenesis or dysgenesis.

The majority of Coleman’s patients belonged to the 
Type 1 group and were asymptomatic, apart from one 
patient which presented with infection and purulent 
vaginal discharges (Type 2) and a patient with Zinner 
syndrome, who presented with testicular pain (Type 
3). Joshi et al. reported two cases with Type 2 abnor-
malities, which presented with occasional fever and 
dribbling of urine from the vagina and abdominal dis-
tention respectively.[11] Other symptoms described 
were occasional low flank or perineal pain, dysuria and 
epididymitis.[8] In cases of compound anomalies of the 
ureteric bud and the cranial portion of mesonephric 
duct, symptoms may not appear until after puberty.

The pathophysiology behind these rare abnormal-
ities is not well understood yet. It is speculated that 
the failure of the ureteric bud to arise or an abnormal 
reciprocal interaction between the ureteric bud and 
the metanephric blastema leads to renal agenesis or 
creation of a dysplastic kidney. Furthermore, the de-
fective incorporation of the ureteric bud with the blad-
der (trigone) may result in cystic abnormalities of the 
terminal ureter such as ureterocele or ectopic insertion 
into the urogenital sinus.[11] Weyman et al. mentioned 
that when the ureteric bud originates more cephalad 
than normal, may fail to meet the metanephric blaste-
ma in the proper orientation and position in order to 

Figure 5 a-d Axial T2-weighted images which show (a) clearly the cystic mesonephric duct (Arrow) and (b) the abnormal 
metanephric blastema (Circle). Axial post contrast T1-weighted images which show clearly (c) the cystic mesonephric duct 
(Arrow) and (d) the abnormal metanephric blastema (Circle)
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stimulate the creation of a normal kidney resulting in 
renal dysplasia or agenesis and ectopic ureter insertion. 
Abnormal development of the mesonephric duct itself 
may result in more complex abnormalities affecting 
and other duct derivatives (Type 3 anomalies).[8] To et 
al. described a case of a 1-year-old boy with an absent 
right kidney, which was operated due to impalpable 
right testis. In the laparotomy were found two tubular 
structures (ureter-like appearance) with no continuity 
with the bladder, fusing into a common tube about 2-3 
cm from the bladder neck. The one’s cranial end was 
blind and the others was connected to the dysplastic 
testis (respectively). 

This case shows an abnormal development on the 
total extent of the mesonephric duct.[12] As far as the 
first case, the pathophysiology may be more complex. 
The normal development of both kidneys indicates the 
normal interactions between the ureteric buds and me-
tanephric blastemas. One possible mechanism of this 
very rare entity could be the existence of an extra, ec-
topic ureteric bud (ureteric bud duplication), cranially 
to the ureteric bud that interacted normally with me-
tanephric blastema. 

The extra ureteric bud could conceivably grow to 
the bladder but not meet metanephric mesenchyme, 
creating a blind tubular structure. Other speculations 
may include defects in the apoptotic machinery of 
the mesonephric duct and absence or dysfunction of 
a local mesenchymal transcriptional factor, chicken 
ovalbumin upstream promoter transcription factor II 
(COUP-TFII) in the mesenchyme of the right mesone-
phros. COUP-TFII normally inhibits expression of the 
fibroblast growth factors (FGFs) that are necessary for 
Wolffian duct maintance, leading to regression of these 
ducts. Zhao et al. found in mice models that absence of 
COUP-TFII in the mesenchyme of the mesonephros led 
to ectopic maintenance of Wolffian ducts in XX embry-
os independent of androgen actions.[13]

Diagnostic imaging serves as the cornerstone for 
evaluating structural abnormalities of the genitouri-
nary system. The aforementioned malformations often 
are asymptomatic or present with nonspecific clinical 
signs, making radiological evaluation indispensable. 
Ultrasound is typically the first-line modality, par-
ticularly in pediatric and prenatal settings, due to its 
non-invasiveness and diagnostic utility. It allows to 
assess the location and morphology of the kidneys, 

ureters insertion spots, as well as other possible co-ex-
isting abnormalities. MRI is the gold standard method 
for the evaluation of the kidneys, the collecting sys-
tems and the genital system. The absence of a kidney or 
presence of a dysplastic kidney should arouse concerns 
of coexisting abnormalities in the rest urinary system 
or genitalis. Genital abnormalities (e.g. seminal vesicle 
cysts, epididymal cysts and uterine or vaginal anoma-
lies) may not present until after puberty, so follow-up 
of patients should be planned with this in mind.

In this retrospective research we found two very in-
teresting cases of mesonephric duct persistence with 
an in-depth analysis of imaging characteristics and 
pathophysiological mechanisms. As far as we are aware, 
this is the first case described with a persistent meso-
nephric duct without ipsilateral renal absence or dys-
genesis. This study had limitations also. The number of 
patients included was short due to the rarity of these 
entities. Furthermore, due to scarcity of similar cases in 
the literature, the definite pathophysiology mechanism 
of these abnormalities could not be established.

Conclusion
Persistence of mesonephric duct represents a rare 

but clinically significant spectrum of anomalies, un-
derscoring critical disruptions in the tightly regulated 
pathways of embryological regression and tissue differ-
entiation. High index of suspicion and clinical aware-
ness are required, in order to establish the proper diag-
nosis, as they may present incidentally or with general 
symptoms such as infection and occasional low abdom-
inal pain. Further studies are needed to better under-
stand their developmental mechanisms and to refine 
imaging and treatment for complex cases.  R
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