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Stones in A Congenital Ureteric Diverticulum
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A b traCt T

True ureteral diverticula are rare, may be found incidentally, or form after urinary sepsis, stones, or obstruction. Stone formation is an uncommon
complication because of urine stasis or recurrent infections. Radiological opacities suggestive of a stone in an extra-anatomical site of the ureter
should raise the suspicion of a ureteric diverticulum. Although a congenital ureteric diverticulum is believed to be formed because of an abortive
ureteric bud, its anatomy could be completely different from that of a duplex ureter. The presence of complications requires diverticulectomy with

or without reconstruction of the ureteric defect.
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Introduction

A true ureteral diverticulum is a rare condition. It may be an
incidental finding on imaging or associated with symptoms such
as hematuria, dysuria, and pain (1). Complications of ureteric
diverticula include infection, stones, and obstruction (2,3). A
case of a transitional cell carcinoma developing in a ureteral
diverticulum has also been reported (4). Herein, we report a
patient with a long pelvic ureteral diverticulum containing
several calculi.

Case Reports

A 39-year-old otherwise healthy man attended the urology
clinic for evaluation of persistent dysuria. He had been having
dysuria for six months, without any other lower urinary tract
symptoms, fever, or ureteric colic. His urine analysis showed
pyuria, and urine cultures grew coliform bacteria on three
occasions. He had been treated with antibiotics according to
the sensitivity pattern. His urinary tract ultrasonography was
normal, but X-ray kidney, ureter, and bladder (KUB) showed
a hyperdense opacity in the pelvis medial to the normal
pathway of the left ureter measuring 1 cm x 1.5 cm (Figure
1a). Computed tomography (CT) urogram showed a possible
diverticulum arising from the left side of the distal ureter

extending posteromedio-inferiorly and containing two calculi
(Figures 1b-d). The patient underwent open surgery, and the left
lower ureter was accessed extraperitoneally. The diverticulum
was 10 cm long, and the origin was 2.5 cm proximal to the
vesicoureteric junction. It was extending posteriorly in between
the pelvic muscles toward the sacrum and lateral aspect of the
mid-rectum. The diverticulum was mobilized fully and removed
after ligation at the root (Figure 2a). His postoperative recovery
was uneventful. The histopathological examination of the
excised diverticulum showed flattened urothelium with atrophy
of the muscularis propria of the wall (Figure 2b). Few foci were
showing signs of inflammation. The infrared spectroscopic
analysis revealed that the stone was composed of calcium
oxalate monohydrate and calcium oxalate dihydrate crystals.
After three months of follow-up, he was symptom-free, and
his urinary tract ultrasonography showed normal upper urinary
tracts. Informed written consent for publication of the text and
accompanying images was obtained from the patient.

Discussion

Knowledge on ureteral diverticula is based on case reports and
case series because of its rare occurrence. Ureteral diverticula
are divided into two types (2). The congenital form usually
represents the abortive duplication of the ureter, while the
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Figure 1. (a) X-ray kidney, ureter, and bladder (KUB), (b) non-contrast
computed tomography (CT) KUB showing stones (yellow arrow), (c) CT
urogram sagittal view, and (d) axial view showing the diverticulum (red arrow)
acquired form can be subdivided into traction or pulsion types.
The pulsing type is usually caused by a distal obstructing stone,
and there is an associated proximal hydroureter (5). It may
occur after the ureteric wall is weakened by stones, infections,
shock wave lithotripsy, or ureteric surgery (5,6). Based on the
histopathological findings by Kretschmer (7), the congenital
type was described as a blind-ending duplication of ureteric
buds. On histopathological evaluation, the diverticulum of this
patient most likely represented an abortive ureteral duplication
because of its long tubular nature, and all layers of the ureteric
wall were preserved. Pulsion or traction types of diverticula are
much shorter with a wide neck.

Few previous reports have described the formation of calculi
inside the diverticulum (4,5). This may have been due to stasis
of the refluxing urine inside the diverticulum or recurrent
infections. In the present case, the postero-inferior direction of
the distal part of the diverticulum may have led to dependency
and urine stasis (Figures 2¢ and 2d). The stone formation can
lead to both congenital and acquired diverticula. CT urogram
can identify the exact anatomical relations of the diverticulum
to avoid inadvertent damage to nearby vital structures and
associated anomalies of the urinary tract. This is more relevant
in diverticula with stones, as the anatomical direction of the

Figure 2. (a) Resected specimen with calculi (white arrow) and (b) microscopic
view of the diverticular wall (hematoxylin and eosin staining, x100)

diverticulum could be different from the expected normal
course of a duplex ureter, leading to dependent segments at
risk of stasis. The reasons for the unusual anatomy of congenital
ureteric diverticula when compared with duplex ureters are
unclear. The origin of the diverticulum at a lower level of the
ureter, its length, and stone formation in the blind end of the
diverticulum were unique features of the present case.

Diverticula are treated depending on the symptoms and
associated complications. A conservative approach can be
considered in asymptomatic cases and cases diagnosed
incidentally on imaging (1). Depending on the configuration
of the diverticulum and associated ureteric obstruction,
diverticulectomy with or without reconstruction of the ureter
has been used as treatment (2,6). This patient underwent ligation
and resection of the diverticulum at its junction with the ureter,
without the need for reconstruction as the neck was narrow.
Resection of the diverticula can be performed laparoscopically
if the anatomy of the diverticulum makes it feasible (8).

In conclusion, radiologically visible opacities suggestive of
stones located away from the normal course of the ureter can
be calculi located in a ureteric diverticulum. These calculi require
diverticulectomy with or without ureteric reconstruction.
Although congenital ureteric diverticula are formed following an
abortive ureteric bud, its anatomy could be completely different
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from that of a duplex ureter. This should be appreciated during
surgery to avoid potential complications.
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