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Impact of Initial Computed Tomography Findings 
on Management of Atypical Urinary Cytology of 
the Upper Urinary Tract
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Abstract
Introduction: Management of patients with atypical urinary 
cytology (class III) of the upper urinary tract is often compli-
cated because some patients develop upper urinary tract 
urothelial carcinoma (UTUC). Here, we aimed to help define 
the optimal management of these patients. Methods: We 
investigated 31 patients who underwent retrograde ure-
teropyelography (RP) and were diagnosed with atypical 
findings of upper urinary tract cytology. Results: UTUC was 
revealed in 17 of 31 patients during the follow-up period of 
1 year or longer. Tumor-like lesions and wall thickening in 
the upper urinary tract on initial computed tomography (CT) 
were significant predictors of UTUC (p = 0.0002 and p = 
0.012, respectively). All 11 patients with tumor-like lesions 
and 3 of 8 patients with wall thickening on initial CT under-
went nephroureterectomy, and UTUC was confirmed histo-
logically. Moreover, 3 of 12 patients with hydronephrosis 
only or with normal findings later went on to develop UTUC. 

Repeated RP performed within 6 months from the initial RP 
was able to distinguish patients with UTUC from those with-
out, even in individuals with normal CT findings. Discussion/
Conclusion: Repeated RP based on initial CT findings is rec-
ommended in patients with atypical urinary cytology of the 
upper urinary tract. Nephroureterectomy without repeated 
RP may be warranted in patients with tumor-like lesions on 
initial CT findings. © 2021 The Author(s)

Published by S. Karger AG, Basel

Introduction

Upper urinary tract urothelial carcinoma (UTUC) ac-
counts for 5–10% of urothelial carcinomas [1–3]. Because 
60% of UTUC patients have invasive cancer at diagnosis, 
identification of tumors in earlier stages is crucial for dis-
ease management. However, microscopic hematuria, the 
most common symptom of UTUC, can be often over-
looked, which might result in delayed diagnosis [4].

Upper urinary tract cytology, retrograde ureteropy-
elography (RP), and ureterorenoscopy (or ureteroscopy) 
are widely used in the diagnosis of UTUC. Urinary cytol-
ogy of the upper urinary tract is generally accompanied 
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by RP, and specimens are collected by ureteral catheter-
ization before application of a contrast agent for RP. The 
sensitivity of upper urinary tract cytology is relatively low 
(43–78%) in UTUC, compared with those of voided uri-
nary cytology in bladder cancer (55–90%) [5]. This pres-
ents a significant risk in terms of false-negative results in 
patients with actual UTUC. Thus, the management of pa-
tients with atypical findings (class III) of upper urinary 
tract cytology is often complicated. In this study, we in-
vestigated the development of UTUC in patients with 
atypical urinary cytology of the upper urinary tract in or-
der to help define the optimal management of this dis-
ease.

Methods

Between 2008 and 2018 at the University of Tokyo Hospital, 34 
patients with suspected UTUC following computed tomography 
(CT) or voided urinary cytology underwent RP and were diag-
nosed with atypical findings (class III) of upper urinary tract cytol-
ogy. Urinary cytology was defined as follows: class V, conclusive 
for malignancy; class IV, strongly suggestive for malignancy; class 
III, atypical but not conclusive for malignancy; and classes I and 
II, negative for malignancy. We analyzed the clinical data of 31 
patients for whom UTUC was revealed during the follow-up pe-
riod of 1 year or longer; the other 3 patients were excluded from 
the analysis because of the short observation period or lack of in-
formation. After the initial RP, repeated RP including upper uri-
nary tract cytology with/without ureterorenoscopy was performed 
at the discretion of the attending physician within 6 months, re-
gardless of changes in findings of CT or voided urinary cytology. 
On the other hand, those patients for whom observation was con-
tinued without repeated RP were followed by CT scans and voided 
urinary cytology every 3–6 months, and reexamination of RP 
(called nonscheduled RP) with/without ureterorenoscopy was 
considered when changes appear in CT and/or cytology findings. 
A positive UTUC diagnosis was defined as patients who were di-
agnosed with UTUC histologically by biopsy (including at the ini-

tial RP) or nephroureterectomy during the follow-up period. A 
negative UTUC diagnosis was defined as patients who did not de-
velop UTUC during the follow-up period of 1 year or longer. Fish-
er’s exact test was used for statistical analysis, and a p value <0.05 
was considered significant.

Results

Table  1 shows the findings of the examination and 
management of 31 patients with atypical urinary cytology 
of the upper urinary tract. According to the initial CT 
findings in the upper urinary tract, we divided the pa-
tients into 4 groups: tumor-like lesions in 11 (Group A; 
Fig. 1a), wall thickening without tumor-like lesions in 8 
(Group B; Fig. 1b), hydronephrosis without tumor-like 
lesions or wall thickening in 4 (Group C; Fig.  1c), and 
normal findings in 8 (Group D).

In Group A, all 11 patients underwent nephroureter-
ectomy and UTUC was confirmed histologically. Five 
patients had undergone nephroureterectomy immedi-
ately, without repeated RP, ureterorenoscopy, or biopsy. 
In Group B, UTUC was revealed in 3 of 8 patients and 
the remaining 5 patients were under surveillance with-
out evidence of UTUC at the median follow-up period 
of 47 months (23–132 months). In Group C, UTUC de-
veloped in one of 4 patients; this patient was diagnosed 
with UTUC by nonscheduled RP following positive 
voided urinary cytology and appearance of tumor-like 
lesions in the ureter upon CT analysis. In Group D, 
UTUC was revealed in 2 of 8 patients. One positive pa-
tient had an extremely small tumor at the vesicoureteral 
junction that was revealed by ureterorenoscopy; this tu-
mor was resected endoscopically. The other was diag-
nosed with carcinoma in situ of the upper urinary tract 
by repeated RP.

a b c

Fig. 1. Classification based on the initial CT findings. Tumor-like lesions (arrow); Group A (a), wall thickening 
(arrow); Group B (b), hydronephrosis; Group C (c). CT, computed tomography.
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In total, UTUC was revealed in 17 of 31 patients over 
a median follow-up period of 30 months (0.2–126 
months). UTUC in 15 of 17 patients was high-grade. Pa-
tients without UTUC were followed for a median of 47 
months (15–132 months).

Tumor-like lesions and wall thickening in the upper 
urinary tract on initial CT findings were significantly cor-

related with UTUC positivity (p = 0.0002 and p = 0.012, 
respectively; Table 2). Although hydronephrosis was not 
significant (p = 0.65), as many as 3 of 12 patients with hy-
dronephrosis only or normal findings later went on to 
develop UTUC.

Repeated RP with/without ureterorenoscopy was per-
formed in 7 patients; 2 patients were diagnosed with 

Table 1. Examination and management of 31 patients with atypical urinary cytology of the upper urinary tract

Group Initial CT 
findings

N Initial RP, cytology with/without ureterorenoscopy, biopsy Management and outcome

RP upper tract 
urinary cytology

ureterorenoscopy biopsy management* histological grading 
of UTUC

TNM staging of 
UTUC at diagnosis 
or follow-up

Group A Tumor-like lesions 
(n = 11)

5 Defect Class III Tumor observed Positive for UTUC Nephroureterectomy ①G3/high, ②G3/
high, ③G3/high, 
④G3/high, ⑤G3/
high

①TisN0M0, 
②TaN0M0, 
③T1N0M0, 
④T3N0M0, 
⑤T4N0M0

1 Defect Class III Poor observation due to 
bleeding

Negative for 
UTUC

Repeated RP; positive o nephrou-
reterectomy

G3/high T3N2M0

4 Defect Class III Not performed Not performed Nephroureterectomy without re-
peated RP

①G3/high, ②G2/
high, ③G3/high, 
④G3/high

①TaN0M0, 
②T1N0M0, 
③T3N0M0, 
④T3N1M0

1 Unknown Class III Not performed Not performed Nephroureterectomy without re-
peated RP

G2/low TaN0M0

Group B Wall thickening with-
out tumor-like lesions 
(n = 8)

1 Defect Class III Tumor observed Positive for UTUC Nephroureterectomy G3/high T3N0M0

1 Negative Class III Tumor observed Positive for UTUC Nephroureterectomy G3/high T3N1M0

1 Negative Class III No tumor observed Negative for 
UTUC

Repeated RP; negative na NED at 132 months

1 Negative Class III No tumor observed Not performed Repeated RP; negative na NED at 51 months

1 Stenosis Class III Not performed Not performed Observation dthsascheduled RP; 
positive onnephroureterectomy

G3/high TisN2M0

1 Negative Class III No tumor observed Negative for 
UTUC

Observation → nonscheduled RP; 
negative

na NED at 23 months

2 Negative Class III Not performed Not performed Observation na NED at 42 and 131 
months

Group C Hydronephrosis with-
out tumor-like lesions 
or wall thickening (n = 
4)

1 Negative Class III No tumor observed Negative for 
UTUC

Repeated RP; negative na NED at 77 months

1 Stenosis Class III Not performed Not performed Observation dthsascheduled RP 
with biopsy; positive

G3/high T1N0M1

2 Stenosis Class III Not performed Not performed Observation na NED at 16 and 80 
months

Group D Normal findings (n = 8) 1 Negative Class III Tumor observed Positive for UTUC Endoscopic resection G2/low TaN0M0

1 Negative Class III Not performed Not performed Repeated RP; positive →enephrou-
reterectomy

G3/high TisN0M0

1 Stenosis Class III Not performed Not performed Repeated RP; negative na NED at 15 months

1 Negative Class III Not performed Not performed Repeated RP; negative na NED at 26 months

1 Stenosis Class III Not performed Not performed Observation na NED at 53 months

3 Negative Class III Not performed Not performed Observation na NED at 17, 34, and 
78 months

na, not applicable; NED, no evidence of disease; UTUC, urinary tract urothelial carcinoma; CT, computed tomography. * Repeated RP and nonscheduled RP include reexamination of upper tract urinary cytol-
ogy with/without ureterorenoscopy and biopsy. Repeated RP was performed within 6 months after initial RP. Nonscheduled RP was performed following changes in CT and/or cytology findings after observation.
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UTUC, whereas 5 with negative RP were followed with 
no evidence of UTUC over a median period of 51 months 
(15–132 months). This suggests that repeated RP was a 
robust method for distinguishing patients with UTUC 
from those without. On the other hand, nonscheduled RP 
was performed in 3 patients, and UTUC was found in 2, 
all of whom had metastatic disease, suggesting a delay in 
correct diagnosis.

Discussion/Conclusion

In patients suspected of having UTUC following CT 
and/or voided urinary cytology, the combination of RP, 
upper urinary tract cytology, and ureterorenoscopy in-
creases the sensitivity of UTUC diagnosis. The sensitivity 
of the combined examinations is 87.5 and 100% for low- 
and high-grade UTUC, respectively [5]. The predictive 
value of positive upper urinary tract cytology is high in 
invasive or high-grade UTUC [6]. The addition of a FISH 
test may increase both sensitivity and specificity [7, 8]. 
Meanwhile, positive voided urinary cytology before 
nephroureterectomy is associated with intravesical recur-
rence [6].

According to a previous study, 1,320 of 16,299 urinary 
cytology specimens (8.1%) including voided cytology or 

upper urinary tract cytology were diagnosed as atypical, 
and 271 of 1,320 initial atypical urinary specimens (21%) 
progressed to positive cytology or confirmed surgical pa-
thology [8]. Although the frequency of atypical upper uri-
nary tract specimens was relatively low in the aforemen-
tioned study (82 of 2,482; 3.3%), patients presenting with 
an atypical upper urinary tract specimen frequently pro-
gressed to a malignant diagnosis (31 of 82; 38%) which 
was often high-grade (17 of 82; 21%) [8]. Thus, patients 
with atypical cells identified during upper urinary tract 
cytology should be carefully managed. Indeed, in our 
study, high-grade UTUC developed in 4 of 18 patients 
during follow-up despite not being diagnosed at the ini-
tial evaluation. Furthermore, UTUC in 15 of 17 patients 
was high-grade. This result suggests that high-grade can-
cer cells do not necessarily flow out into the urine even 
with high-grade UTUC, emphasizing the need for careful 
follow-up.

We have demonstrated that tumor-like lesions and 
wall thickening in the upper urinary tract on initial CT 
findings are significant predictors of UTUC. Especially, 
all patients with tumor-like lesions were UTUC positive. 
These results suggest that immediate nephroureterecto-
my without repeated RP may be warranted in patients 
with tumor-like lesions on initial CT under sufficient in-
formed consent. Although wall thickening was also found 
to be a significant predictor in UTUC diagnosis, the ac-
tual incidence of UTUC was only 3 in 8 patients. Further 
studies are required in order to evaluate the predictive 
potential of wall thickening, and we currently advise 
against performing immediate surgery.

In this study, repeated RP refers to scheduled exami-
nation performed within 6 months after the initial RP 
regardless of changes in findings of CT or voided uri-
nary cytology. This was discriminated from nonsched-
uled RP, which was performed following changes in CT 
and/or cytology findings after observation. Repeated RP 
appears to be a robust strategy for distinguishing pa-
tients with UTUC from those without 2 patients were 
diagnosed with UTUC and 5 patients with negative re-
sults had no evidence of disease at the median follow-up 
period of 51 months. On the other hand, the diagnosis 
of UTUC might have been delayed in 2 nonscheduled 
RP patients in whom metastatic disease was found con-
comitant with eventual UTUC diagnosis. These results 
suggest that repeated RP should be considered, especial-
ly in patients suspected of having disease at the initial 
examination.

The present study is associated with some limitations. 
The primary limitation is the small sample size. The ob-

Table 2. Correlation between initial CT findings and UTUC 
positivity

Initial CT findings Total,
n

UTUC
positive, 
n (%)

UTUC 
negative, 
n (%)

p value

Tumor-like lesions
Yes 11 11 (100) 0 (0) 0.0002
No 20 6 (30) 14 (70)

Wall thickening*
Yes 19 14 (74) 5 (26) 0.012
No 12 3 (25) 9 (75)

Hydronephrosis†

Yes 18 11 (61) 7 (39) 0.65
No 13 6 (46) 7 (54)

Any findings
Yes 23 15 (65) 8 (35) 0.097
No 8 2 (25) 6 (75)

UTUC, urinary tract urothelial carcinoma; CT, computed 
tomography. *  Including the cases with tumor-like lesions. 
† Including the cases with tumor-like lesions or wall thickening.
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servation period after the initial RP may not have been 
long enough to confirm UTUC positivity in some pa-
tients. Moreover, the diagnosis of urinary cytology varies 
depending on the facility or pathologists. Further studies 
will be required to support the initial findings of our study.

Our results suggest that repeated RP with/without ure-
terorenoscopy based on initial CT findings in the upper uri-
nary tract or other factors should be adopted in clinical prac-
tice. This may improve the management of patients with 
atypical urinary cytology of the upper urinary tract and sim-
plify what has historically been a complex disease to manage.
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