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Abstract

A bifid ureter is an uncommon congenital anomaly. It develops through abnormal branching of the ureteric
bud in utero and represents incomplete duplication of the collecting system. However, a bifid ureter with a
blind-ending branch is a rare variant.

We present the case of a 26-year-old female who presented with recurrent urinary tract infections and an
episode of pyelonephritis. Radiological imaging revealed a blind-ending branch of a bifid ureter with Yo-Yo
reflux.

This report demonstrates laparoscopic evidence of the reflux and management of this rare congenital
anomaly.
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Introduction

A bifid ureter is a congenital abnormality characterized by a Y-shaped bifurcation in the urinary collecting
system [1]. If one branch of the Y-shaped bifurcation fails to reach the metanephric mesenchyme, this
results in a blind-ending branch of the bifid ureter, which is a very rare anomaly [2].

Most of the cases are asymptomatic and discovered incidentally; therefore, the exact incidence cannot be
determined. However, some cases present with recurrent urinary tract infections (UTIs) and nonspecific
abdominal pain [3]. The reflux of the urine from one branch to the blind-ending branch, rather than drainage
of the urine downward to the urinary bladder, can cause these symptoms. This reflux is described as Yo-Yo
reflux [4]. Management of symptomatic cases includes conservative and surgical approaches [5].

We present a case with a blind-ending branch of a bifid ureter requiring laparoscopic removal. Yo-Yo reflux
was demonstrated in this case.

Case Presentation

A 26-year-old female who was diagnosed with bilateral duplex systems as a child was referred for recurrent
UTIs and a recent episode of right-sided pyelonephritis. She reported symptoms of dysuria, frequency,
severe fatigue, and right-sided flank pain.

She underwent several investigations, including a computed tomography (CT) urogram and a right
retrograde pyelogram.

The CT urogram revealed bilateral duplex kidneys, with the left ureters appearing to join together at the
level of the iliac vessels. However, the right ureter showed a blind-ending branch that went up to the level of
the kidney but did not fuse with the renal parenchyma (Figure 7). The presence of contrast at the top end of
the blind-ending branch suggested reflux of urine from the bladder or the ureter to the blind-ending branch.
This reflux is described in the literature as Yo-Yo reflux.
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FIGURE 1: Computed tomography (CT) scan of the urinary tract with
contrast showing the blind-ending branch of the bifid ureter on the right
side and a duplicated ureter on the left side (sagittal plane).

The retrograde pyelogram confirmed duplication of the right ureter at the level of iliac vessels with a medial
blind ending branch (Figures 2-3). Reflux of the contrast to the blind-ending branch was clearly
seen. Vesicoureteric reflux was ruled out by micturating cystourethrogram.
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FIGURE 2: Retrograde study showing the blind-ending branch and the
functional branch of the right bifid ureter.
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FIGURE 3: Retrograde study showing the bifurcation of the right ureter
into the blind-ending branch and the functional branch.

Management options were discussed with the patient, including conservative approach and surgical removal
of the blind-ending branch. As the patient was complaining of recurrent symptoms, she preferred the
surgical approach. Laparoscopic ureterectomy of the blind-ending branch was offered and explained in
detail. Risks of the operation was explained, including the risk of having no benefit as the occurrence of
recurrent UTI could be linked to other reasons. The patient agreed to proceed with the operation.

During the operation, the right duplex ureters were identified and followed down to the Y junction at the
level of iliac vessels. Interestingly, Yo-Yo reflux was detected by noticing the peristalsis moving from the
normal ureter to the medial blind-ending ureter. The blind-ending ureter was excised at the level of
bifurcation, leaving the upper normal ureter in continuity with the distal ureter.

Postoperatively, the patient recovered well. On subsequent follow-up, the patient reported improvement of
her persistent loin pain and fatigue with no recurrence of UTIs.

Discussion

The case highlights the rare anomaly of a blind-ending branch of a bifid ureter with observed evidence of
Yo-Yo reflux. A bifid ureter is a relatively uncommon condition resulting from abnormal branching of the
ureteric bud during embryonal development. In most cases, both branches of the bifurcation join the
metanephric mesenchyme and fuse with the renal pelvis, forming a Y-shaped structure. However, when one
branch fails to reach the metanephric mesenchyme, a blind-ending branch is formed [6]. The first reported
case of this anomaly was described by Herbert in 1904 [7].

The clinical presentation varies. Some patients remain asymptomatic, others may experience recurrent
UTIs, pyelonephritis, and flank or abdominal pain [8]. The reflux of the urine from the functional ureter to
the blind-ending branch could be a contributor for the symptoms [9].

Yo-Yo reflux has been described in literature to occur as a result of abnormal peristalsis propagation from
the functional branch to the blind-ending branch or due to the difference in the pressure gradient between
the two branches [10].
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It is quite challenging to demonstrate Yo-Yo reflux radiologically. In our case, however, the radiological
imaging has demonstrated the evidence of the reflux. The CT urogram showed the presence of the contrast
in the blind-ending branch, and the retrograde pyelogram demonstrated reflux of the contrast from the
lateral functional branch to the medial blind-ending branch.

The presence of Yo-Yo reflux was not only confirmed through radiological imaging but also directly observed
and recorded during the laparoscopic procedure. The peristaltic movement of urine from the functional
branch to the blind-ending branch was visually identified (Video ).

Natlce the Yo-vo reflu; the med|al blind-ending Eran:h dilates when the lateral

functional branch empties

VIDEO 1: Yo-Yo reflux.

Yo-Yo reflux was observed intraoperatively; the propagation of peristalsis with dilatation of the medial blind-ending
branch following emptying of the lateral functional branch is clearly evident.

View video here: https://youtu.be/rGEW8Mk-MmU

Laparoscopic ureterectomy of the blind-ending branch was performed successfully (Video 2). During the
operation, the blind-ending branch was identified and excised at the level of the bifurcation, leaving the
functional branch to remain in continuity with the distal ureter. Resolution of the symptoms following the
operation confirms the relation between the condition and the symptoms.

VIDEO 2: Laparoscopic uretrectomy of a blind-ending branch of a bifid
ureter.

View video here: https://youtu.be/P8cUCgixYIM

Conclusions

A bifid ureter with a blind-ending branch is a rare variant of ureteric duplication. The demonstration of Yo-
Yo reflux into the blind-ending branch is unusual. It can be challenging to prove the reflux. Our case
demonstrates a radiological and a visual evidence of the reflux during laparoscopy.

Asymptomatic cases may not need treatment; however, surgical intervention might be required in
symptomatic cases. Our case provides evidence of the effectiveness of laparoscopic ureterectomy as a
management option for this rare anomaly.
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Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. 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

2023 Estaphanous et al. Cureus 15(10): e46970. DOI 10.7759/cureus.46970 50f6


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

Cureus

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. Giorlando F, Recaldini C, Leonardi A, Macchi E, Fugazzola C: Duplex collecting system in a pelvic kidney -
an unusual combination. ] Radiol Case Rep. 2017, 11:8-15. 10.3941/jrcr.v11i12.2991

2. Lyczek W, Migda B: Blind-ending bifid ureter - a case report of rare congenital anomaly and its sonographic
appearance. ] Ultrason. 2022, 22:e191-5. 10.15557/jou.2022.0031

3. Albers DD, Geyer JR, Barnes SD: Clinical significance of the blind-ending branch of a bifid ureter: report of 3
additional cases. ] Urol. 1971, 105:634-7. 10.1016/50022-5347(17)61594-5

4. Yeung CK, Thakre AA: Laparoscopy in Pediatric Urology. Pediatric Urology E-Book. Elsevier Health Sciences,
Philadelphia, PA; 2009. 2:92-4.

5. ChangE, Santillan C, O'Boyle MK: Blind-ending branch of a bifid ureter: multidetector CT imaging findings .
Br ] Radiol. 2011, 84:e38-40. 10.1259/bjr/15001058

6. Bhatia V, Biyani CS: Urolithiasis with blind-ending ureteral duplication and azotemia treated with shock
wave therapy. Urol Int. 1993, 51:237-9. 10.1159/000282553

7. Herbert H: Diverticule de I'uretre. Bull Med Soc Anat Paris. 1904, 6:76.

8. Giannakopoulos X, Chambilomatis P, Thirothoulakis M, Seferiadis G: The blind-ending bifid ureter. Int Urol
Nephrol. 1994, 26:161-5. 10.1007/BF02768280

9. Marshall FF, Mcloughlin MG: Long blind-ending ureteral duplications. J Urol. 1978, 120:626-8.
10.1016/S0022-5347(17)57303-6

10.  Chu WC, Chan KW, Metreweli C: Scintigraphic detection of 'yo-yo' phenomenon in incomplete ureteric

duplication. Pediatr Radiol. 2003, 33:59-61. 10.1007/500247-002-0754-z

2023 Estaphanous et al. Cureus 15(10): €46970. DOI 10.7759/cureus.46970

6 0of 6


https://dx.doi.org/10.3941/jrcr.v11i12.2991
https://dx.doi.org/10.3941/jrcr.v11i12.2991
https://dx.doi.org/10.15557/jou.2022.0031
https://dx.doi.org/10.15557/jou.2022.0031
https://dx.doi.org/10.1016/S0022-5347(17)61594-5
https://dx.doi.org/10.1016/S0022-5347(17)61594-5
https://books.google.co.uk/books?id=20S0SYW9EScC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://dx.doi.org/10.1259/bjr/15001058
https://dx.doi.org/10.1259/bjr/15001058
https://dx.doi.org/10.1159/000282553
https://dx.doi.org/10.1159/000282553
https://scholar.google.com/scholar?q=intitle:Diverticule de l%E2%80%99uretre
https://dx.doi.org/10.1007/BF02768280
https://dx.doi.org/10.1007/BF02768280
https://dx.doi.org/10.1016/S0022-5347(17)57303-6
https://dx.doi.org/10.1016/S0022-5347(17)57303-6
https://dx.doi.org/10.1007/s00247-002-0754-z
https://dx.doi.org/10.1007/s00247-002-0754-z

	Yo-Yo Reflux Into a Blind-Ending Branch of a Bifid Ureter: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Computed tomography (CT) scan of the urinary tract with contrast showing the blind-ending branch of the bifid ureter on the right side and a duplicated ureter on the left side (sagittal plane).
	FIGURE 2: Retrograde study showing the blind-ending branch and the functional branch of the right bifid ureter.
	FIGURE 3: Retrograde study showing the bifurcation of the right ureter into the blind-ending branch and the functional branch.

	Discussion
	VIDEO 1: Yo-Yo reflux.
	VIDEO 2: Laparoscopic uretrectomy of a blind-ending branch of a bifid ureter.

	Conclusions
	Additional Information
	Disclosures

	References


