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Abstract: An ectopic kidney is a rare congenital defect that is often asymptomatic, but can be incidentally discovered during imaging
examinations. Moreover, the morphological characteristics and laboratory features of ectopic kidneys are nonspecific, which may lead
to misleading diagnostic approaches, particularly when there are additional factors, such as infection, obstruction, or other anomalies.
A 43-year-old female presented with a mass in the left adnexal area. She had septate uterus and a history of congenital urinary
incontinence. Ultrasound and MRI findings indicated that the mass was a cyst originating from the ovary. However, it is possible that
the lump was derived from the urinary system. To confirm the diagnosis, laparoscopy was performed, followed by pathological
examination, which confirmed the presence of an ectopic kidney with a single-system ectopic ureter. The patient underwent
nephroureterectomy, and her symptoms successfully resolved, leading to a favorable prognosis. This case report highlights a rare
case involving an ectopic kidney with a vaginal ectopic ureter that initially presented as an adnexal cyst and caused urinary dribbling.
This case emphasizes the importance of early recognition and accurate diagnosis in women with similar symptoms.
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Introduction
The incidence of ectopic kidney disease is estimated to be 1:500—1:1200." It occurs due to failure of normal ascent or
medial rotation of the kidney during embryogenesis.” Ectopic kidneys can be found in various positions, such as the
pelvis (1:2200-1:3000), iliac fossa, abdomen, thoracic cavity, and contralateral positions.” The presence of a pelvic
kidney indicated a defect in the ascension of the ureteric bud to the renal fossa. Ectopic kidneys are typically
asymptomatic and are often discovered incidentally. However, the imaging findings were atypical. In cases where they
are associated with other conditions such as infection, calculi, or malignancy, abnormal positioning of the kidney may
cause nonclassical symptoms, leading to a more challenging diagnosis.*®

Ectopic ureters occur in approximately in 1:1900 persons. The female-to-male ratio was greater than 2:1 2 More than
80% of the cases involve ureteral duplication, whereas single-system ectopic ureters are less common.” In female, ectopic
openings can be located in the urethra, vagina, uterus, or fallopian tubes. Vaginal ureter opening accounts for 25% of all
cases, and is usually associated with congenital urinary dribbling. Ectopic ureters are frequently combined with renal
maldevelopment.® However, as the patient ages, various causes of urine incontinence are increasing, thus the diagnosis of
ectopic ureter is overlooked, especially when the ectopic orifice is hidden.’

Cases of ectopic kidneys that interfere with gynecological diagnosis have rarely been described. In this article, we
present an unusual case of a female patient whose ectopic pelvic kidney led to a presentation similar to that of an adnexal
cyst, along with an ectopic vaginal ureter resulting in urine incontinence. We also summarized the related literature. This
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case was reported in accordance with SCARE criteria.'® Institutional review board/ethics committee approval was
obtained for this study (reference number: 2023-94), and written informed consent was obtained from the patient.

Case Report

A 43-year old female, G4P2, presented with transvaginal ultrasound reported pelvic mass for 5 months, consulted our
hospital for surgery. Ultrasonography revealed a 69x36 X 26 mm cyst on the upper left side of the uterus, which could be
an encapsulated effusion; however, the mass might also be originated from urinary system. Doppler studies have also
suggested the presence of septate uterus.

The patient had a history of dull pain in the lower abdomen for more than 10 years, unrelated to menstrual cycle. She
was diagnosed as chronic pelvic infection in a local hospital, and was administered intravenous antibiotics. After that, the
pain relieved. She also reported involuntary urinary leakage from the vagina in childhood. Urine leakage was continuous
and had no definite cause. The patient used two sanitary napkins per day to collect urine.

The patient underwent abdominal surgery for a pelvic mass in 2009 during the second trimester of pregnancy.
However, the surgery ended after intraoperative exploration without removal of the mass because of the difficulty in
achieving hemostasis. The origin of pelvic masses is unclear. Postpartum ultrasonography did not reveal any cysts. In
addition, she underwent 2 cesarean sections, 2 induced abortions, and 1 cholecystectomy.

The patient began to menstruate regularly at 14 years of age at intervals of 26 days, for a period of 7 days, without
dysmenorrhea. The patient had no history of chronic medical illness. She also reported that she had been diagnosed with
“solitary kidneys” since childhood.

To investigate the cause of the patient’s urine leakage, we examined whether she had vesicovaginal fistula or stress
urinary incontinence. However, no visible fistula opening was observed during the vaginal examination. Ultrasonography
of the urinary system revealed a normal right kidney and ureter but failed to visualize the left side. CT urography
revealed normal images of the right kidney, right ureter, and bladder. However, there was a possibility of an ectopic left
kidney with an ectopic ureter opening on the left side (Figure 1). Magnetic resonance imaging (MRI) of the pelvic region
revealed a septate uterus. Additionally, a benign cyst measuring 42xX64 mm was found in the left adnexal area and there
was a physiologic right ovarian cyst measuring 49x32 mm. A lesion near the uterine, which could potentially be
a dysplastic ureter, was also observed (Figure 2). However, no obvious vesicovaginal fistula was detected during
vaginoscopy. For further investigation, we conducted a methylene blue test by injecting methylene blue solution from
the urethra into the bladder. No blue liquid was discharged from the vagina, and the patient did not report any blue
staining in her sanitary napkin. The urodynamic test showed a normal voiding pattern and no leakage when intra-
abdominal pressure was increased. However, analysis of laboratory and imaging data was insufficient to determine
whether it was an adnexal mass or a urological mass.

The patient underwent laparoscopy to achieve the following objectives: 1) investigate the pelvic mass, 2) remove it if
necessary and perform a pathological diagnosis, and 3) explore potential causes of urinary dribbling.

Laparoscopy revealed a cystic mass in the left retroperitoneum extending close to the bladder and posterior to the left
infundibulopelvic ligament. The mass was highly likely to be an ectopic kidney (Figure 3A). Cystoscopy confirmed the
normal positioning of the right ureteral orifice; however, the left orifice was absent(Figure3B). A dysplastic ectopic
kidney with an ectopic ureter draining into the vagina was strongly suspected.

The patient underwent left nephroureterectomy (Figure 4) and experienced complete restoration of urinary continence
and disappearance of abdominal pain postoperatively. A pathological specimen confirmed the presence of a pelvic kidney
and hydroureter with chronic inflammation. Hypogastric pain could potentially be attributed to ureteritis.

Discussion

In this case, the ectopic kidney was near the left adnexal area, and was very similar with an ovarian cyst on imaging.
Because she was misdiagnosed as “solitary kidney” since childhood, over the years, her abdominal pain and urinary
incontinence had not been related to congenital urogenital malformations by clinicians. Pelvic kidney is the major type of
ectopic kidney.'" Our literature review revealed several cases in which pelvic ectopic kidneys posed diagnostic
challenges, as summarized in Table 1.'*2° Calculi and pyelonephritis in ectopic kidneys can manifest as lower
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Figure | Images of computerized tomography urography (CTU). There were no abnormalities in the shape and position of the right kidney, and no dilation of the right
ureter. No normal kidney was found in the left renal area (A). An ectopically dysplasia kidney with peripheral enhancement could be seen anterior to fifth lumbar vertebra
(B). Spotted contrast media was demonstrated around the ectopic kidney (thick arrow, (B). However, an enlarged uterus can be seen (C) and the thick-walled dysplasia
kidney resembles an ovarian cyst (thick arrow, (D).

abdominal pain, fever, nausea, and vomiting, similar to the typical symptoms of acute appendicitis. Additionally,
appendicitis can also cause dysuria and positive urine microscopy when the appendix is in close proximity to the
bladder, and inflammation spreads.'®® A hydronephrotic ectopic kidney may be mistaken for a pelvic tumor."*'*>!7 In
most of the literatures we reviewed, the ectopic kidney was diagnosed by noninvasive examinations and received
appropriate treatment. CT and MRI aid in determining the origin of the mass; however, in certain cases, the diagnosis
is confirmed during surgery.'*'® Atypical symptoms, signs, and examination of ectopic kidneys often result in mis-
diagnosis. Small ectopic renal tissues are often mistakenly identified as renal agenesis during ultrasonic evaluation.”!
Reports of ectopic vaginal drainage of the ureters combined with ectopic kidneys are rare. We reviewed similar cases
in Table 2.”%2'"%° Due to the close embryological interaction between the uropoetic and genital systems, congenital
genital tract abnormalities are frequently associated with malformations of the vagina and uterus.”' Similarly, in the
present case, the patient had a septate uterus. Surgical correction is crucial for eliminating symptoms and improving the
quality of life. Nephroureterectomy is the most common management method in current literature. Clinicians emphasize
the importance of considering renal function, associated anomalies, and ectopic ureteral location in decision-making. In
case of a non-dysplastic, well-functioning ectopic kidney with a single-system ureter, kidney preservation is possible.
Amenu performed re-implantation of the ectopic ureter to the bladder wall,® which was also reported by Kraft in an
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Figure 2 Images of MR. Sagittal turbo spin-echo (TSE) T2-weighted imaging (T2WI) (A-C), coronal T2WI (D-E), and axial T2WI with fat suppression (F). Sagittal and
coronal T2WI showed an oval cyst in the right ovary (A and D). Another oval-shaped cystic lesion is observed above the uterus, with a long tubular tortuous downward
extension on the left side of the pelvic cavity (B and E). However, careful examination revealed a maldeveloped ureter accompanying the uterus, the end of which was fused
with the vagina (C and F). (Arrow: ectopic kidney; dotted line box: ectopic ureter).
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Figure 3 Intraoperative endoscopic data. (A) (a) Laparoscope showed septate uterus. A retroperitoneal cyst was dissociated from left ovary and fallopian tube. (b) The
mass, probably be an ectopic kidney (arrow), was separated from surrounding tissue, and the distal end extended to nearby bladder. (B) Cystography imaging showed right
ureter opening (dotted box) in bladder (a), but detected no left ureter opening (b).
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Figure 4 Gross of dysplasia ectopic kidney. Photograph shows the excised kidney with single system ureter.

earlier study.?® In our specific case, the patient experienced recurring abdominal pain, which may have been caused by

recurrence of the urinary tract inflammation. The complete relief of symptoms after the operation and the pathological

findings of the hydroureter with chronic inflammation support this hypothesis. Therefore, nephroureterectomy was

performed.

Table 1 Summary of Previous Publication of Ectopic Pelvic Kidney Mimicking Other Diseases

Reference Age Sex Misdiagnosed Associated renal How was Ectopic Kidney
Diseases Complications Confirmed

Jose R et al (2000)'? 64 Female Gastrointestinal None Ultrasound
bleeding

Malhotra et al (2001)"3 24 Female Ovarian cyst Hydronephrosis Surgical exploration

Reddy et al (2003)"* Unknown | Unknown | Chilaiditi syndrome Calculi CTand MRI

Pryma et al (2005)'° 57 Female Tumor metastasis Hydronephrosis CT

Blackmon et al (2011)'¢ 9 Female Meckel’s diverticulum None Surgical exploration

Yadav et al (2013)"7 45 Male Retroperitoneal Mucinous Ultrasound
dermoid cyst cystadenocarcinoma

Taylor et al (2019)'® 21 Female Acute appendicitis Renal calculi Ultrasound and CT

Xu et al (2019)"° 60 Female Acute appendicitis Pyelonephritis CT

Manglik et al (2022)%° 1?2 Male Acute appendicitis Pyelonephritis CT
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Table 2 Reports of Ectopic Kidney Combined with Ectopic Vaginal Ureter Causing Female Urinary Incontinence

Reference Age | Type of Ectopic Kidney Associated Genital Anomalies Management
and Ureter

Gharagozloo et al (1995)* 35 Dysplastic kidney, single ureter | / Nephroureterectomy
5 Dysplastic kidney, single ureter | Septated vagina /(severe congenital heart disease)
9.5 Dysmorphic kidney, single / Nephroureterectomy
ureter
13 Dysplastic kidney, single ureter | / Nephroureterectomy
16 Dysplastic kidney, single ureter | / Nephroureterectomy
Moores et al (1998)% 12 Small kidney, single ureter / Nephroureterectomy
Sameshima et al (2005)%* 65 Agenesis kidney, single ureter Bicornuate uterus with Radical hysterectomy and vulvo-vaginectomy with systemic lymph
a rudimentary left horn nodes resection (vaginal adenocarcinoma)
38 Agenesis kidney, single ureter Bicornuate uterus with Radical hysterectomy with pelvic lymph nodes resection
a rudimentary left horn (cervical cancer)
Kraft et al (2007)%° 10 Fused-crossed, dysplastic / Extravesical ureteral reimplantation

kidney, single ureter

Kumar et al (2007)%¢ 22 Hypoplastic kidney, single Congenital vesicovaginal fistula, Nephroureterectomy
dilated ureter transverse vaginal septum

Iwatsuki et al (2009)* 3 Hypoplastic kidney, single / Nephroureterectomy
ureter

Lin et al (2010)%® 4.5 Fused-crossed, dysplastic / Nephroureterectomy

kidney, single ureter

Chen et al (2013)' 20 Hypoplastic kidney, Y-type Bicornuate uterus Nephroureterectomy
partial duplicated ureter

Zhang et al (2018)% 30 Dysplastic kidney, single ureter | Herlyn—Werner—Wunderlich Nephroureterectomy

syndrome
Amenu et al (2021)® 22 Atrophied kidney, single ureter | / Surgical reimplantation through vaginal
Hussen et al (2023)” 24 Dysplastic kidney, single ureter | / Nephroureterectomy

Additionally, the patient initially claimed to have been diagnosed with unilateral renal agenesis, which led to the
misinterpretation of the imaging results. This serves as a reminder of the importance of carefully collecting and screening
medical history. Furthermore, the diagnosis of ectopic ureter can be confirmed by identifying the ureteral orifice within
the vaginal mucosal fold. However, despite thorough examination using vaginoscopy, we did not find any ectopic
openings within the vagina.

The presence of an ectopic kidney and a single vaginal ectopic ureter in a patient with septate uterus is a rare
occurrence that has seldom been reported in the literature. It is important to consider the possibility of the pelvic kidney
masquerading as an adnexal mass, as this can be a potential differential diagnosis. Although ultrasound, CT, and MRI can
provide valuable imaging data, they may not always yield complete diagnostic information. Therefore, it is essential to
consider additional techniques, such as intravenous pyelography, cystourethroscopy, and vaginoscopy, to assist in
diagnosis, rule out other potential causes, and avoid unnecessary dilemmas during surgery. Furthermore, 3D-CT imaging
can be particularly useful for localizing ectopic ureter into the vagina.”’

Our report aims to enrich the clinical experience and raise awareness about the possibility of renal ureteral ectopia in
cases with an undistinguishable pelvic mass or unexplained urinary incontinence. “Solitary kidney”, congenital urogen-
ital malformations, urinary incontinence might be hints of ectopic kidney and ureter. In cases in which a female patient

presents with recurring abdominal pain and a pelvic mass of unknown origin, it is important to consider the differential
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diagnosis, particularly focusing on the possibility of an ectopic kidney, especially when urogenital malformations are also

present.
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