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Abstract

Duplex collecting system of the kidney is a common
congenital anomaly of the urinary tract. It is usually
asymptomatic clinically with normal renal function. In rare
instances, it may complicate with giant hydronephrosis. The
following is a case of a middle aged woman with history
of recurrent urinary tract infections (UTIl) and flank pain
diagnosed with bilateral partial duplex kidney complicated
with unusual non-functioning lower moiety left giant
hydronephrosis due to distal left ureteric stenosis which
probably enhanced the reverse flow of urine together
with YO-YO reflux. The left upper moiety was preserved
and functioning. There was also right bifid ureter seen (Y
Shaped). Advanced cross sectional imaging modalities has
simplified the diagnosis of this condition.

Introduction

Duplex collecting system of the kidney is a common
congenital anomaly of the urinary tract, with an
incidence of 0.8 - 1% [1-3]. They are bilateral in 20%
of cases and are almost twice as common in females
as males. They are usually diagnosed and treated in
children, but in some instances may go unnoticed up to
adulthood [3,4].

Duplex kidney is result of partial or total duplication
of the ureteric bud. It is characterized by incomplete
fusion of upper and lower kidney moieties accompanied
by complete orincomplete duplications of pyeloureter [5].

Most duplex kidneys are asymptomatic and
diagnosed incidentally in adult hood. We describe a
case of middle aged woman with history of repeated

urinary tract infections (UTI) and left flank pain. The
diagnosis of bilateral partial duplex kidney with unusual
non-functioning left lower moiety giant hydronephrosis
due distal ureteric stenosis which probably enhanced
the reverse flow of urine together with YO-YO reflux.

Case Report

A 46-year-old female, with no history of chronic
illness presented in our out-patient department with
complaints of epigastric pain and flank pain, more
pronounced on the left side than the right. She had
no other complaints. There was no reported urine
incontinence or change in urine stream. She had a long-
standing history of recurrent Urinary Tract Infection.

On physical examination, her vital signs were within
normal range - temperature 36.7 C, blood pressure
120/70 mmHg, pulse rate was regular at 102 beats
per minute, and Oxygen saturation was 99% at room
air. Abdominal exam was unremarkable. All laboratory
findings were normal and within range. Urine analysis,
in particular, showed no leucocyturia, pyuria, or
bacteriuria.

On radiological examination, ultra-sonogram of the
abdomen revealed a large left side intra-abdominal
cystic lesion occupying the left hemi-abdomen pushing
the bowel and other solid organs to the right side.

Computed Tomography Urography (CTU) with
delayed images showed bilateral partialrenal duplex
kidney. The right kidney appeared as partial duplex
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kidney (Y-Shaped) with moderate Pelvic Ureteral
Junction (PUJ) dilatation and narrowing of the proximal
ureter. The left kidney showed a marked cystic dilatation
(15.3 x 6.24 cm) of non-functioning lower moietypelvic-
calyceal region with no remaining visible parenchyma.
The functional upper renal moiety was medially
compressed having normal enhancing parenchyma
and contrast excreted with dilated proximal ureter (9
mm) on delayed scan. No evidence of calculus on non-
contrasted images.

Magnetic Resonance Urography (MRU) showed
upper moiety ureter insertion inferiorly to the non-
functioning lower moiety giant hydronephrotic Pelvic-
calyceal system. The ureter proximally appears dilated
and tortuous; distally there is beak mouth narrowing of
the ureter noted (stricture). The vesico ureteric junction
was patent. No evidence of ureterocele seen (Figure 1,
Figure 2, Figure 3 and Figure 4).

Giant hydronephrosis occupying the left hemi abdomen
denoted by star.

Figure 2: Coronal and axial delayed phase showing medially
compressed and contrast excretion of the left upper moiety
(blue arrow) and excretion of both right kidney moiety.
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Figure 3: Reformatted image showing Right bifidureter with
mild dilated PUJ and proximal ureteric narrowing;

Figure 4: MRU showing a left Giant hydronephrosis with
distal lower moiety ureteric stenosis (red arrow). Upper
moiety ureter insertion inferiorly to the lower moiety PUJ
(curved yellow arrow).

Discussion

Duplex kidney is defined as a renal unit comprised
of two pelvicalyceal systems [6]. It is a result of partial
or total duplication of the ureteric bud. Depending

e Page 2 of 5 o



https://doi.org/10.23937/2572-3235.1510091

DOI: 10.23937/2572-3235.1510091

ISSN: 2469-5858

on the degree of fusion, it can present as bifid renal
pelvis, partial (incomplete) ureteric duplication with
ureters joining proximally or near the bladder wall and
complete ureteric duplication with separate ureteric
orifices [7,8]. In complete duplex, the ureteral drainage
pattern is normally governed by the Meyer-Weigert
rule, predicting that the ureter of the upper part usually
drains infero-medially into an ectopic location, and the
lower ureter part usually drains supero-laterally to its
normal insertion in the trigon [9,10]. In partial duplex
kidney, it is associated with either retrograde peristalsis
of urine as a result of pressure gradient between two
ureteric segments termed as “Yo-Yo reflux” or pelvic-
ureteric junction obstruction [11,12].

Majority of duplex abnormalities are asymptomatic
and of no clinical significance [13]. In symptomatic
patients, they are commonly associated with recurrent
urinary tract infections, flank pain, urinary incontinence
and haematuria [13,14].

Giant hydronephrosis is a rare entity and occurs as
a complication in duplex kidney [15,16]. It is defined as
containing not less than 1 liter of fluid in the collecting
system [17] or 1.6% of body weight of fluid in the
collecting system or the involvement of five vertebral
bodies in length or enlarged kidney occupying the hemi
abdomen or crossing the midline [18,19].

The complications relating to duplex kidneys are
specific to the moiety. Incomplete duplex kidney, the
upper moiety hydronephrosis is usually due to the
obstruction at the lower end (ureterocele) while in the
lower moiety it is usually due to the vesico-ureteric
reflux obeying the Meyer Weigert law [19,20]. However,
a few exceptions to the Meyer-Weigert rule has also
been published that deal with anatomical variation or
ectopic insertion of the ureter of the lower renal pole
with vesico-ureteric reflux [21,22] and lower distal
ureteric stenosis [23,24].

For partial duplex kidney the uretero-ureteral (Yo-
Yo reflux) is mostly responsible for reflux of the reverse
urine flow and prevents the urinary tract from ever
being completely drained [25]. The pressure of the lower
moiety is generally higher than the upper moiety and
therefore the urine generally refluxes from the lower
moiety to the upper moiety [26]. However this is not a
rule as seen in our case where the giant hydronephrosis
was in the lower moiety.

Giant hydronephrosis is a slow progressive disease.
If undiagnosed and untreated, it can result in long term
complications like hypertension, respiratory distress,
rupture of the kidney, renal failure and malignant
transformation [27-29].

The complications that occur in duplex kidneys are
specific to the moiety. The obstruction in the upper
pole moiety is associated with anomalies such as
ectopic ureter or ureterocele, while Pelvic-Ureteric
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Junction (PUJ) obstruction and vesicoureteric reflux
are associated with the lower pole moiety obstruction
[19,20,30].

In regard to imaging modalities, ultrasonography is
typically the firstimaging modality as it is easily available,
cost effective, non-invasive and radiation free in the
evaluation of suspected urinary tract duplication but it
has a limited role in detection of existing complication in
the duplex kidney [31,32]. It cannot precisely distinguish
duplex kidneys from a range of other disorders causing
renal dilatation like giant hydronephrosis, solitary large
renal cyst, polycystic kidney disease [33-35].

Complex duplex renal systems may require further
evaluation using cross-sectional imaging, which
include CT Urography and MR Urography providing
comprehensive morphologic and functional evaluation
of complex duplex kidneys [36,37]. Non contrasted CT
is useful in detecting presence of calculi causing Pelvic
Ureteral Junction (PUJ) or ureteric obstruction [2,38].
Prolonged-delay enhanced CT Urographyis useful for
exposing the entire course of the duplicated ureters
and existing complications, assessment of the residual
parenchyma and also demonstrating the crossing
vessels before surgical planning [32,39,40].

High resolution MR Urography is valuable in
the evaluation of ectopic ureters as well as non-
functioning renal poles even without contrast because
they are frequently filled with T2-hyperintense fluid
representing excreted urine [37,41,42]. The dynamic
renal scintigraphy is the modality of choice to diagnose
Yo-Yo reflux [12,43] which was not available at our
Health Centre.

Conclusion

Duplex collecting system of the kidney is a common
congenital anomaly of the urinary tract. It is usually
asymptomatic clinically with normal renal function
on laboratory investigation. In rare instances, it may
present with giant hydronephrosis. We presented a case
bilateral partial duplex kidney complicated with unusual
non-functioning lower moiety left giant hydronephrosis
due to distal left ureteric stenosis which probably
enhanced the reverse flow of urine together with YO-YO
reflux. Therefore, it may be a pitfall in clinical practice.

The early detection of the anomalies is helpful in avoiding
complications related to the duplex collecting system.

Multiple imaging modalities provide opportunities
to diagnose and characterize both anatomical and
functional information of the duplicating collecting
system with existing complication.

Contributors

TIS was involved with performing the literature
search, interpreting the images patient and discussion
writing. ZDK was involved in writing of the manuscript

e Page 3 of 5 e



https://doi.org/10.23937/2572-3235.1510091

DOI: 10.23937/2572-3235.1510091

ISSN: 2469-5858

and formulating the final manuscript. Also was involved
with proofreading and making amendments to the
entire case report and manuscript. LSH was involved in
clerking the patient, helping obtain consent from the
patient and searching for literature with proofreading
of the manuscript.

Funding

This case report was neither funded nor sponsored.

Conflict of Interests

The authors declare that there is no conflict of
interests.

Patient Consent

Patient was clearly explained and written informed
consent was signed to partake in case report.

References

1. Nyanhongo DK, Antil S, Nasir S (2017) Pitfalls of the duplex
system: The mystery of the missing stone. BMJ Case Rep.

2. Xiao N, Ge B, Wang JF, Zhao HS (2018) Obstruction
of bifid ureter by two calculi A case report. Medicine 97:
e11474.

3. Davda S, Vohra A (2013) Adult duplex kidneys: An
important differential diagnosis in patients with abdominal
cysts. JRSM Short Reports. 4: 13.

4. Singh M, Agarwal S, Goel A, Kumar M, Sharma A, et al.
(2019) Laparoscopic transperitoneal heminephrectomy for
treatment of the nonfunctioning moiety of duplex kidney in
adults: A case series. Investig Clin Urol 60: 210-215.

5. Rajini T, Venkatiah J, Kumar Bhardwaj A, Kumar Singh
D, Singh G (2011) Double ureter and duplex system a
cadaver and radiological study 8: 145-148.

6. Horst M, Smith GHH (2008) Pelvi-ureteric junction
obstruction in duplex kidneys. BJU Int 101: 1580-1584.

7. Sarma D, Pratihar SK, TPR, Barua SK, Bagchi PK, et al.
(2019) Duplex kidney anomalies and associated pathology:
A single centre retrospective review. Int Surg J 7: 76-82.

8. Kuliniec |, Mitura P, Ptaza P, Widz D, Sudot D, et al. (2021)
Urinary incontinence in adulthood in a course of ectopic
ureter-description of two clinical cases with review of
literature. Int J Environ Res Public Health 18: 7084.

9. Yonli DS, Chakroun M, Zaghbib S, Ye D, Bouzouita A, et
al. (2019) Bilateral duplex collecting system with bilateral
vesicoureteral reflux: A case report. J Med Case Rep 13.

10. Sudhamani S, Kumar SH, Bhalekar S, Roplekar P (2019)
The weigert-meyer law of ureteral duplication. Annals of
Pathology and Laboratory Medicine 6: C80-C82.

11. Gupta K, Saggar K, Galhotra R (2013) Yo-yo reflux in
partial duplication of ureter: A diagnosis on the color and
pulse Doppler study. Muller J Med Sci Res 4: 116-118.

12. Ozdogan O, Ates O, Kart Y, Aras F, Olguner M, et al.
(2012) The diagnosis of Yo-Yo reflux with dynamic
renal scintigraphy in a patient with incomplete ureteral
duplication. Mol Imaging Radionucl Ther 21: 114-116.

13. Patel S, Abimbola O, Roy OP (2020) Tortuous duplicated
collecting system complicated by ureterovesical junction
compression. Curr Urol 14: 50-53.

Sangey T et al. Int J Radiol Imaging Technol 2022, 8:091

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Clement K, Hendry J, Keeley FX, Aboumarzouk OM
(2018) Heminephrectomy in adults: A systematic review
with cumulative analysis. Urol Int 101: 1-6.

Awolaran OT, Abdur-Rahman LO, Bamigbola KT, Adesiyun
OM, Nasir AA (2013) Congenital giant hydroureteric cistern
in a duplex system of an infant. Case Rep Urol 2013: 1-4.

Schrader AJ, Anderer G, von Knobloch R, Heidenreich
A, Hofmann R (2003) Giant hydronephrosis mimicking
progressive malignancy.

Mediavilla E, Ballestero R, Correas MA, Gutierrez JL
(2013) About a case report of giant hydronephrosis. Case
Rep Urol 2013:1-3.

Solinas A, Cau L, Fanari M, Flaviani |, Manca F, et al.
(2020) Giant hydronephrosis secondary to ureterocele
with duplex system in adults: Report of a case. Arch lItal
Urol Androl.

Aeron R, Sokhal AK, Kumar M, Sankhwar S (2017) Giant
hydronephrosis in a case of ureterocele with duplex
system: An entity yet not reported. BMJ Case Rep.

Fettane Goémez S, Morcillo Cabrera A, Castafieda
Cevallos, Ramiro Edison (2018) Case 16030 unexpected
hydronephrosis following the Weigert-Meyer law.

Stormont G, Makari J, Beavers A, Berrondo C (2020)
Massively dilated lower pole ectopic megaureter with
involuted lower pole renal moiety and collecting system:
An exception to the meyer-weigert rule. Cureus 12: e7577.

Mishra K, Elliott CS (2017) A violation of the Weigert-
Meyer law - an ectopic ureter arising from the lower renal
pole. J Clin Urol 10: 202-204.

Darr C, Krafft U, Panic A, Tschirdewahn S, Hadaschik
BA, et al. (2020) Renal duplication with ureter duplex
not following Meyer-Weigert-Rule with development of a
megaureter of the lower ureteral segment due to distal
stenosis - A case report. Urol Case Rep 28.

Rathbun J, Buatsi EM, Rathbun J (2020) Weigert-Meyer
law violation with lower pole obstruction and ectopia. Surg
Case Rep 3: 1-4.

Agostino Di Franco C, Giliberto G, Porru D, Cebrelli T,
Galvagno L, et al. (2017) Conservative management of
lower pole pelvi-ureteric junction obstruction in duplicated
collecting system 2.

Smith P, Dunn M (1979) Duplication of the upper urinary
tract. Ann R Coll Surg Engl 61: 281-286.

Colemeadow J, Gordon K, Godbole H, Safar-Aly H (2020)
Rupture of a massive hydronephrotic upper pole moiety:
A sequalae of mild trauma. BMJ Case Rep 13: €238142.

Kaura KS, Kumar M, Sokhal AK, Gupta AK, Purkait B, et
al. (2017) Giant hydronephrosis: Still a reality! Turk J Urol
43: 337-344.

Joseph M, Darlington D (2020) Acute presentation of giant
hydronephrosis in an adult. Cureus 12: e8702.

Basdas C, Celebi S, Ozaydin S, Karaaslan B, Alim ER,
et al. (2016) Unusual presentation of duplex kidneys:
Ureteropelvic junction obstruction. Adv Urol.

Didier RA, Chow JS, Kwatra NS, Retik AB, Lebowitz RL
(2017) The duplicated collecting system of the urinary
tract: Embryology, imaging appearances and clinical
considerations. Pediatr Radiol 47: 1526-1538.

e Page 4 of 5 o



https://doi.org/10.23937/2572-3235.1510091
https://pubmed.ncbi.nlm.nih.gov/28611171/
https://pubmed.ncbi.nlm.nih.gov/28611171/
https://pubmed.ncbi.nlm.nih.gov/30045270/
https://pubmed.ncbi.nlm.nih.gov/30045270/
https://pubmed.ncbi.nlm.nih.gov/30045270/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3591688/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3591688/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3591688/
https://pubmed.ncbi.nlm.nih.gov/31098429/
https://pubmed.ncbi.nlm.nih.gov/31098429/
https://pubmed.ncbi.nlm.nih.gov/31098429/
https://pubmed.ncbi.nlm.nih.gov/31098429/
https://pubmed.ncbi.nlm.nih.gov/21656475/
https://pubmed.ncbi.nlm.nih.gov/21656475/
https://pubmed.ncbi.nlm.nih.gov/21656475/
https://pubmed.ncbi.nlm.nih.gov/18218060/
https://pubmed.ncbi.nlm.nih.gov/18218060/
https://www.ijsurgery.com/index.php/isj/article/view/5298/3444
https://www.ijsurgery.com/index.php/isj/article/view/5298/3444
https://www.ijsurgery.com/index.php/isj/article/view/5298/3444
https://pubmed.ncbi.nlm.nih.gov/34281021/
https://pubmed.ncbi.nlm.nih.gov/34281021/
https://pubmed.ncbi.nlm.nih.gov/34281021/
https://pubmed.ncbi.nlm.nih.gov/34281021/
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/s13256-019-2058-z
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/s13256-019-2058-z
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/s13256-019-2058-z
https://www.pacificejournals.com/journal/index.php/apalm/article/view/2530/1736
https://www.pacificejournals.com/journal/index.php/apalm/article/view/2530/1736
https://www.pacificejournals.com/journal/index.php/apalm/article/view/2530/1736
https://www.mjmsr.net/article.asp?issn=0975-9727;year=2013;volume=4;issue=2;spage=116;epage=118;aulast=Gupta
https://www.mjmsr.net/article.asp?issn=0975-9727;year=2013;volume=4;issue=2;spage=116;epage=118;aulast=Gupta
https://www.mjmsr.net/article.asp?issn=0975-9727;year=2013;volume=4;issue=2;spage=116;epage=118;aulast=Gupta
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3590980/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3590980/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3590980/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3590980/
https://pubmed.ncbi.nlm.nih.gov/32398997/
https://pubmed.ncbi.nlm.nih.gov/32398997/
https://pubmed.ncbi.nlm.nih.gov/32398997/
https://pubmed.ncbi.nlm.nih.gov/29224026/
https://pubmed.ncbi.nlm.nih.gov/29224026/
https://pubmed.ncbi.nlm.nih.gov/29224026/
https://pubmed.ncbi.nlm.nih.gov/24171132/
https://pubmed.ncbi.nlm.nih.gov/24171132/
https://pubmed.ncbi.nlm.nih.gov/24171132/
https://bmcurol.biomedcentral.com/articles/10.1186/1471-2490-3-4
https://bmcurol.biomedcentral.com/articles/10.1186/1471-2490-3-4
https://bmcurol.biomedcentral.com/articles/10.1186/1471-2490-3-4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3804406/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3804406/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3804406/
https://pubmed.ncbi.nlm.nih.gov/33348959/
https://pubmed.ncbi.nlm.nih.gov/33348959/
https://pubmed.ncbi.nlm.nih.gov/33348959/
https://pubmed.ncbi.nlm.nih.gov/33348959/
https://pubmed.ncbi.nlm.nih.gov/28798248/
https://pubmed.ncbi.nlm.nih.gov/28798248/
https://pubmed.ncbi.nlm.nih.gov/28798248/
https://www.eurorad.org/pdf/case/34783/mode/case
https://www.eurorad.org/pdf/case/34783/mode/case
https://www.eurorad.org/pdf/case/34783/mode/case
https://pubmed.ncbi.nlm.nih.gov/32391226/
https://pubmed.ncbi.nlm.nih.gov/32391226/
https://pubmed.ncbi.nlm.nih.gov/32391226/
https://pubmed.ncbi.nlm.nih.gov/32391226/
https://journals.sagepub.com/doi/abs/10.1177/2051415815570651?journalCode=urob
https://journals.sagepub.com/doi/abs/10.1177/2051415815570651?journalCode=urob
https://journals.sagepub.com/doi/abs/10.1177/2051415815570651?journalCode=urob
https://pubmed.ncbi.nlm.nih.gov/31763165/
https://pubmed.ncbi.nlm.nih.gov/31763165/
https://pubmed.ncbi.nlm.nih.gov/31763165/
https://pubmed.ncbi.nlm.nih.gov/31763165/
https://pubmed.ncbi.nlm.nih.gov/31763165/
https://www.sciencerepository.org/articles/weigert-meyer-law-violation-with-lower-pole_SCR-2020-2-106.pdf
https://www.sciencerepository.org/articles/weigert-meyer-law-violation-with-lower-pole_SCR-2020-2-106.pdf
https://www.sciencerepository.org/articles/weigert-meyer-law-violation-with-lower-pole_SCR-2020-2-106.pdf
http://www.clinicsinsurgery.com/open-access/conservative-management-of-lower-pole-pelvi-ureteric-junction-obstruction-in-duplicated-collecting-system-3087.pdf
http://www.clinicsinsurgery.com/open-access/conservative-management-of-lower-pole-pelvi-ureteric-junction-obstruction-in-duplicated-collecting-system-3087.pdf
http://www.clinicsinsurgery.com/open-access/conservative-management-of-lower-pole-pelvi-ureteric-junction-obstruction-in-duplicated-collecting-system-3087.pdf
http://www.clinicsinsurgery.com/open-access/conservative-management-of-lower-pole-pelvi-ureteric-junction-obstruction-in-duplicated-collecting-system-3087.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2492178/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2492178/
https://pubmed.ncbi.nlm.nih.gov/33257387/
https://pubmed.ncbi.nlm.nih.gov/33257387/
https://pubmed.ncbi.nlm.nih.gov/33257387/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5562255/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5562255/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5562255/
https://pubmed.ncbi.nlm.nih.gov/32699698/
https://pubmed.ncbi.nlm.nih.gov/32699698/
https://pubmed.ncbi.nlm.nih.gov/27829833/
https://pubmed.ncbi.nlm.nih.gov/27829833/
https://pubmed.ncbi.nlm.nih.gov/27829833/
https://pubmed.ncbi.nlm.nih.gov/29043421/
https://pubmed.ncbi.nlm.nih.gov/29043421/
https://pubmed.ncbi.nlm.nih.gov/29043421/
https://pubmed.ncbi.nlm.nih.gov/29043421/

DOI: 10.23937/2572-3235.1510091

ISSN: 2469-5858

32.

33.

34.

35.

36.

37.

Ramanathan S, Kumar D, Khanna M, Al Heidous M,
Sheikh A, et al. (2016) Multi-modality imaging review of
congenital abnormalities of kidney and upper urinary tract.
World J Radiol 8: 132-141.

Whitten SM, McHoney M, Wilcox DT, New S, Chitty LS
(2003) Accuracy of antenatal fetal ultrasound in the
diagnosis of duplex kidneys. Ultrasound Obstet Gynecol
21: 342-346.

Patel NA, Suthar PP (2014) Ultrasound appearance of
congenital renal disease: Pictorial review. Egyptian Journal
of Radiology and Nuclear Medicine 45: 1255-1264.

Chen CT, Wang SF (2020) A case of left duplex kidney with
hydronephrosis mimicking a left renal cyst in a 29-year-old
woman. Am J Case Rep 21: 1-4.

Surabhi VR, Menias CO, George V, Matta E, Kaza RK, et
al. (2015) MDCT and MR urogram spectrum of congenital
anomalies of the kidney and urinary tract diagnosed in
adulthood. AJM Am J Roentgenol 205: W294-W304.

Adeb M, Darge K, Dillman JR, Carr M, Epelman M (2013)
Magnetic resonance urography in evaluation of duplicated
renal collecting systems. Magn Reson Imaging Clin N Am
21:717-730.

Sangey T et al. Int J Radiol Imaging Technol 2022, 8:091

38.

39.

40.

41.

42.

43.

Scantling D, Ross C, Aliman H (2013) A 52-year-old
male with bilaterally duplicated collecting systems with
obstructing ureteral stones: A case report. Curr Urol 7:
104-106.

Gong H, Gao L, Dai XJ, Zhou F, Zhang N, et al. (2016)
Prolonged CT urography in duplex kidney. BMC Urol 16:
21.

Zissin R, Apter S, Yaffe D, Kots E, Gayer G, et al. (2001)
Renal duplication with associated complications in adults:
CT findings in 26 cases. Clin Radiol 56: 58-63.

Toia B, Pakzad M, Hamid R, Wood D, Greenwell T, et al.
(2019) Diagnosis and surgical outcomes of ectopic ureters
in adults: A case series and literature review. Neurourol
Urodyn 38: 1745-1750.

Leyendecker JR, Barnes CE, Zagoria RJ (2008) MR
urography: Techniques and clinical applications.
Radiographics 28: 23-46.

Araz M, Cayir D (2017) Bifid pelvis appearance and yo-yo
reflux on dynamic renal scintigraphy: Two case reports 4:
15-18.

by

CLINMED

INTERNATIONAL LIBRARY

Ji

e Page 50f 5 e



https://doi.org/10.23937/2572-3235.1510091
https://pubmed.ncbi.nlm.nih.gov/26981222/
https://pubmed.ncbi.nlm.nih.gov/26981222/
https://pubmed.ncbi.nlm.nih.gov/26981222/
https://pubmed.ncbi.nlm.nih.gov/26981222/
https://pubmed.ncbi.nlm.nih.gov/12704741/
https://pubmed.ncbi.nlm.nih.gov/12704741/
https://pubmed.ncbi.nlm.nih.gov/12704741/
https://pubmed.ncbi.nlm.nih.gov/12704741/
https://www.sciencedirect.com/science/article/pii/S0378603X14001296
https://www.sciencedirect.com/science/article/pii/S0378603X14001296
https://www.sciencedirect.com/science/article/pii/S0378603X14001296
https://pubmed.ncbi.nlm.nih.gov/33221811/
https://pubmed.ncbi.nlm.nih.gov/33221811/
https://pubmed.ncbi.nlm.nih.gov/33221811/
https://pubmed.ncbi.nlm.nih.gov/26295665/
https://pubmed.ncbi.nlm.nih.gov/26295665/
https://pubmed.ncbi.nlm.nih.gov/26295665/
https://pubmed.ncbi.nlm.nih.gov/26295665/
https://pubmed.ncbi.nlm.nih.gov/24183522/
https://pubmed.ncbi.nlm.nih.gov/24183522/
https://pubmed.ncbi.nlm.nih.gov/24183522/
https://pubmed.ncbi.nlm.nih.gov/24183522/
https://pubmed.ncbi.nlm.nih.gov/24917767/
https://pubmed.ncbi.nlm.nih.gov/24917767/
https://pubmed.ncbi.nlm.nih.gov/24917767/
https://pubmed.ncbi.nlm.nih.gov/24917767/
https://pubmed.ncbi.nlm.nih.gov/27177584/
https://pubmed.ncbi.nlm.nih.gov/27177584/
https://pubmed.ncbi.nlm.nih.gov/27177584/
https://www.sciencedirect.com/science/article/abs/pii/S0009926000906391
https://www.sciencedirect.com/science/article/abs/pii/S0009926000906391
https://www.sciencedirect.com/science/article/abs/pii/S0009926000906391
https://pubmed.ncbi.nlm.nih.gov/31157929/
https://pubmed.ncbi.nlm.nih.gov/31157929/
https://pubmed.ncbi.nlm.nih.gov/31157929/
https://pubmed.ncbi.nlm.nih.gov/31157929/
https://pubmed.ncbi.nlm.nih.gov/18203929/
https://pubmed.ncbi.nlm.nih.gov/18203929/
https://pubmed.ncbi.nlm.nih.gov/18203929/
https://www.cosmosscholars.com/images/A_PDFS/IJNMR_V4N1/IJNMR-V4N1A4-Araz.pdf
https://www.cosmosscholars.com/images/A_PDFS/IJNMR_V4N1/IJNMR-V4N1A4-Araz.pdf
https://www.cosmosscholars.com/images/A_PDFS/IJNMR_V4N1/IJNMR-V4N1A4-Araz.pdf

	Corresponding author
	Abstract
	Introduction
	Case Report 
	Discussion
	Conclusion
	Contributors
	Funding
	Conflict of Interests  
	Patient Consent 
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4

