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SUMMARY

Ureteral pseudodiverticulosis is a relatively rare condition and has been diagnosed by retrograde urography and
excretory urography. Ureteral pseudodiverticulosis is also suspected to be a potential risk factor for the development
of urothelial carcinoma. We report the case of a male in his 70s who was suspected to have right ureteral pseudo-
diverticulosis accompanied by multifocal urothelial carcinoma based on CT urography findings. After surgery, the

pathological findings confirmed the presence of ureteral pseudodiverticulosis and multifocal urothelial carcinoma
in his right ureter and bladder. To the best our knowledge, this is the first reported case of ureteral pseudodivertic-
ulosis with concurrent urothelial carcinoma detected by CT urography. Since CT urography has replaced excretory
urography as the first-line imaging test for investigating patients with high risk for upper tract urothelial carcinoma,
it is important to recognize the characteristic findings of ureteral pseudodiverticulosis on CT urography.

CLINICAL PRESENTATION

A male in his 70s complaining of gross haematuria under-
went a CT examination at another hospital, disclosing
a mass in his right middle ureter. As there was no indi-
cation of hydronephrosis on the CT findings and the
urine cytology results were negative, the possibility of an
extraureteral tumour was considered and he was referred
for further medical workup. His serum creatinine level was
0.94 mg dI"! and his estimated glomerular filtration rate
was 60.8 ml/min/1.73 m’.

IMAGING FINDINGS

At our hospital, CT urography revealed a 4.5 x 2 x 1.5
cm mass in the right middle ureter during the nephro-
graphic phase (Figure 1a). During the excretory phase,
the contrast medium was distributed around the rim
of the mass (Figure 1b), which was visualized as an
intraureteral papillary tumour. The CT attenuation values
of the mass were 38 HU, 88 HU and 59 HU for the unen-
hanced, nephrographic and excretory phase, respectively.
The presence of multiple tumours, each measuring a few
millimetres in size, in the right distal ureter (Figure 2)

and bladder was also suspected. Furthermore, multiple
outpouchings of contrast medium of a few millime-
tres were also visualized in the right ureter during
the excretory phase, presenting diverticular features
(Figures 2 and 3). Based on these findings, the case was
diagnosed as having pseudodiverticulosis of the right
ureter with concurrent multifocal urothelial carcinoma
in the right ureter and bladder.

TREATMENT/OUTCOME/FOLLOW-UP

A transurethral resection of the bladder tumour was
performed, and the vesical lesion was diagnosed as a non-in-
vasive papillary urothelial carcinoma, low grade (pTa). Subse-
quently, a laparoscopic radical nephroureterectomy was
performed after scrutiny with retrograde urography (ureteral
washing cytology: positive) for the right ureteral tumours. The
ureteroscopic evaluation before the nephroureterectomy was
technically unsuccessful owing to tight adhesion of the main
tumour. Histopathological examination revealed hyperplastic
changes of the ureteral epithelium accompanied by fibrosis
and irregular spreading of epithelial cells into the subepithe-
lial connective tissue, indicating ureteral pseudodiverticulosis.

© 2018 The Authors. Published by the British Institute of Radiology. This is an Open Access article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 Unported License, which permits unrestricted non-commercial reuse, provided the original author and source are credited.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:hirotakarb@yahoo.co.jp
https://doi.org/10.1259/bjrcr.20170111

BJR|case reports

Figure 1. CT urography [(a) nephrographic phase; (b) excretory
phase] A homogeneous mass (a: arrow) is visible in the right
middle ureter during the nephrographic phase, and contrast
medium retention (b: arrow) is seen around the mass during
the excretory phase. Therefore, the mass can be interpreted
as a papillary tumour growing within the ureteral lumen.

Also noted were two invasive papillary urothelial carcinomas,
low grade in the right ureter, one measuring 2 x 1.5 cm and the
other measuring 0.3 cm located distally to the former (Figure 4).
As cancer cell nests were evident even in a region beyond the
muscular layer in the proximal larger tumour lesion, the lesion was
diagnosed as pT3 (Figure 4b). In the distal smaller tumour lesion,
the inverted proliferation of atypical urothelium even into the
muscular layer was observed, suggesting invasion into the divertic-
ulum (Figure 4c). The lesions were diagnosed as pT2.

On the 17th day post-radical nephroureterectomy, the patient
was discharged without complications. At 1 year after the initial
transurethral resection, multiple recurrent tumours were found
in the bladder on cystoscopic follow-up. The patient underwent a

Figure 2. CT urography (excretory phase) During the excretory
phase, a filling defect (arrow) of a few millimetres is visible in
the right ureter distal to the lesion shown in Figure 1. A small
ureteral cancer was suspected. A tiny outpouching of contrast
medium (arrow head) possibly representing a diverticulum is
visible around the tumour.
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Figure 3. CT urography (excretory phase/maximum inten-
sity projection image) While mild right hydronephrosis was
present, the excretion of the contrast medium was satisfac-
tory. Multiple outpouchings of contrast medium measuring
a few millimetres (arrows) are visible in the right ureter,
suggesting ureteral pseudodiverticulosis. The arrowhead indi-
cates a filling defect due to the right middle ureteral cancer.
Incomplete double renal pelvis and ureter on the left side are
also visible.

second transurethral resection of the bladder tumours followed
by intravesical bacillus Calmette-Guerin therapy. After that,
no recurrence of urothelial carcinoma was observed on the
follow-up CT and cystoscopy during an 8-month follow-up
period.

DISCUSSION

Ureteral pseudodiverticulosis is a relatively rare condition first
reported by Holly and Sumcad in 1957." It has a predilection for
involvement of the upper to middle ureter, occurs bilaterally in
more than half of all cases and is more common among elderly
male subjects.” © Unlike pseudodiverticulum of the alimen-
tary tract, in which the mucosa protrudes and passes through
the muscular layer because of the enhanced internal pressure, a
diverticulum-like structure of the ureter is thought to form as a
result of urothelial hyperplasia caused by chronic inflammation
and the consequent impaction of the hyperplastic urothelium
into the subepithelial connective tissue.” * Ureteral pseudodi-
verticulosis, including clinically unidentifiable small diverticula
measuring <2 mm, is reportedly demonstrable in 11% of all
autopsy cases.’ Imaging typically reveals a multifocality of tiny
outpouchings in the ureter. Practically all reports pertaining to
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Figure 4. Histopathological photomicrographs with haematoxylin and eosin staining In the right middle ureter, a tumour with papil-
lary growth and displaying pronounced stratification of a low-grade atypical urothelium is visible (a). The tumour also exhibits
inverted growth, with the formation of cancer cell nests in the surrounding adipose tissue beyond the muscular layer; the lesion
was diagnosed as pT3 (b). Distally, a 0.3 cm tumour in the right ureter was noted (c). The low-grade atypical urothelium shows a
well-demarcated inverted growth even into the muscular layer, suggesting invasion into the diverticulum. The lesion was conse-

quently diagnosed as pT2.

ureteral pseudodiverticulosis have mentioned the use of retro-
grade urography and excretory urography,”’ with the rate
of lesion detection being higher for retrograde urography than
for excretory urography because of the higher intraureteral
contrast medium pressure of retrograde urography.””°

CT urography has replaced excretory urography as the first-line
imaging test for investigating patients with high risk for upper
tract urothelial carcinoma,” ' but the detection of ureteral pseu-
dodiverticulosis using CT urography has not been previously
reported. In the present case, minute outpouchings of contrast
medium were noted in the right ureter during the excretory
phase, whereas no such changes were identifiable during the
nephrographic phase. Hydronephrosis caused by the right uret-
eral tumours was not observed during the nephrographic phase,
while mild hydronephrosis was evident during the excretory
phase. Meanwhile, our CT urography protocol requires that
the bladder be filled with contrast medium during the excretory
phase to improve the detection of vesical tumours; the patient
is then required to void his or her bladder after completion of
the nephrographic phase scanning, followed 40 min later by the
excretory phase scanning.” Using this procedure, the bladder is
moderately dilated with contrast medium during the excretory
phase, thereby increasing the upper urinary tract pressure and
allowing a clear visualization of the pseudodiverticula as well as
the hydronephrosis.

Since ureteral pseudodiverticulosis results from urothelial hyper-
plasia caused by chronic inflammation, it is suspected to be a poten-
tial risk factor for the development of urothelial carcinoma.”””’

There is also a report stating that urothelial carcinoma developed
in approximately 50% of ureteral pseudodiverticulosis cases.” On
the other hand, the high association between ureteral pseudo-
diverticulosis and urothelial carcinoma may reflect a sampling
bias.”” However, more cautious observation than usual and close
follow-up are recommended to determine whether urothelial
carcinoma develops in patients with ureteral pseudodiverticulosis
unless the association between them can be denied clearly.™

In conclusion, we presented a case of ureteral pseudodiverticu-
losis and its accompanying ureteral cancer diagnosed by CT urog-
raphy, which is now the first-line imaging test for investigating
patients with high risk for upper tract urothelial carcinoma.

LEARNING POINTS

1. It is important to recognize the characteristic findings of
ureteral pseudodiverticulosis on CT urography because
CT urography is now widely considered as the initial
imaging modality for a survey of the upper urinary tract
rather than excretory urography.

2. Radiologists should pay attention to accompanying
urothelial ~carcinoma in patients with ureteral
pseudodiverticulosis because it is suspected to be a
potential risk factor of urothelial carcinoma.

CONSENT

Written informed consent for the case to be published (including
images, case history and data) was obtained from the patient for
publication of this case report, including accompanying images.
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