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ABSTRACT

Objective: Diagnostic ureterorenoscopy is used to identify upper tract urothelial cancer before radical nephro-
ureterectomy, especially for uncertain lesions in imaging modalities or urine cytology. However, diagnostic
ureterorenoscopy can potentially cause intravesical tumor spillage and can increase intravesical recurrence
rates. We aimed to investigate the impact of diagnostic ureterorenoscopy before radical nephroureterectomy,
with and without biopsy, on intravesical recurrence rates of patients with upper tract urothelial cancer.

Material and methods: Patients with localized upper tract urothelial cancer from 8 different tertiary referral
centers, who underwent radical nephroureterectomy between 2001 and 2020, were included. Three groups
were made: no URS (group 1); diagnostic ureterorenoscopy without biopsy (group 2); and diagnostic ure-
terorenoscopy with biopsy (group 3). Intravesical recurrence rates and survival outcomes were compared.
Univariate and multivariate Cox regression analyses were performed to determine the factors that were asso-
ciated with intravesical recurrence-free survival.

Results: Twenty-two (20.8%), 10 (24.4%), and 23 (39%) patients experienced intravesical recurrence in
groups 1, 2, and 3, respectively (P=.037) among 206 patients. The 2-year intravesical recurrence-free sur-
vival rate was 83.1%, 82.4%, and 69.2%, for groups 1, 2, and 3, respectively (P=.004). Cancer-specific
survival and overall survival were comparable (P=.560 and P=.803, respectively). Diagnostic ureterore-
noscopy +biopsy (hazard ratio: 6.88, 95% CI: 2.41-19.65, P < .001) was the only independent predictor of
intravesical recurrence in patients with upper tract urothelial cancer located in the kidney, according to tumor
location.

Conclusion: Diagnostic ureterorenoscopy + biopsy before radical nephroureterectomy significantly increased
the rates of intravesical recurrence in tumors located in kidney. This result suggests tumor spillage with this
type of biopsy, so further studies with different biopsy options or without biopsy can be designed.

Keywords: Biopsy, intravesical recurrence, radical nephroureterectomy, survival, upper urinary tract carci-
noma, ureterorenoscopy

Introduction experience disease relapse, especially intraves-

ical recurrence (IVR).*>* Intravesical recurrence

Upper urinary tract urothelial cancers (UTUCs)
are infrequent and constitute 5%-10% of all
urothelial cancers. However, due to improved
detection methods and higher bladder cancer
survival rates, the incidence rate has climbed
in recent years.! Radical nephroureterectomy
(RNU) is the preferred treatment option for
most localized UTUCs.? Despite this aggres-
sive treatment, approximately 30% of patients

can reduce patients’ quality of life because of
cystoscopic surveillance and recurrent trans-
urethral resections of bladder tumor operations
or can cause disease progression.

Diagnostic ureterorenoscopy (d-URS) is com-
monly used to identify UTUCs before RNU,
especially for uncertain lesions in imaging
modalities or urine cytology. However, d-URS
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can potentially cause intravesical tumor spillage, and because of
this IVR rates may increase after d-URS. The impact of d-URS
before RNU was first investigated by Hendin et al.’ and the
authors concluded that d-URS had no negative effects on recur-
rence rates or cancer-specific survival (CSS). After that, limited
studies have been published on this issue; however, there have
been conflicting results among the studies.®® Finally, in a recent
study, it has been shown that ureterorenoscopy (URS) with
biopsy was associated with increased IVR, but URS without
biopsy was not.’

We hypothesized that d-URS with biopsy (d-URS+bx) can
increase I'VR rates because of increased tumor spillage. We aim
to examine the effects of d-URS before RNU, with and without
biopsy, on the IVR rates of patients with UTUCs. As a second-
ary analysis, we also studied the cancer-specific and overall sur-
vival (OS) of these patients.

Materials and Methods

This multicenter study was conducted retrospectively after
local ethics committee approval (decision no: 2021/0125, deci-
sion date: February 10, 2021). Patients from 8 different tertiary
referral centers who underwent RNU and had localized UTUC
between 2001 and 2020 were included in our study. Diagnostic
cystoscopy was performed in all patients just prior to RNU to
exclude concurrent bladder cancer. Our exclusion criteria were
presence of concurrent or prior bladder cancer (n=132), meta-
static disease (n=2), absence of bladder cuff excision (n=38),
and less than 6 months of follow-up (n=15). Patients with post-
operative single-dose intravesical chemotherapy (n=9) were
also excluded to avoid possible effects of this variable on IVR
(Figure 1). In addition to this, the number of patients with post-
operative single-dose intravesical chemotherapy was very small
for statistical analysis. Patients’ demographics, tumor character-
istics, and follow-up variables were evaluated retrospectively.

Informed consent was obtained from all individual participants
included in the study.

Patients were assessed with computerized tomography urogra-
phy (CTU) or magnetic resonance imaging urography (MRU)

e Intravesical recurrence (IVR) is a common problem after
radical nephroureterectomy (RNU) and can cause serious
morbidity.

e Free circulating tumor cells in urine can implant to the dam-

aged bladder mucosa and cause IVR.

e In patients with upper tract urothelial cancer, especially located
in kidney, diagnostic ureterorenoscopy +biopsy before RNU
was substantially related with higher IVR.

Patients underwent RNU
(n=372)

Concurrent or prior bladder cancer
(n=132)

Metastatic disease
(n=2)

No cuff excision
(n=8)

<6 months of follow-up ]

(n=15)

L

Post-operative single dose intravesical chemo
(n=9)

Patients eligible for study
(n=206)

Figure 1. Study flowchart for inclusion criteria. RNU: radical

nephroureterectomy.

for diagnosis of UTUC and metastasis. After diagnostic cystos-
copy, RNU operations were performed with open, laparoscopic,
or robotic techniques, and all patients underwent open bladder
cuff excision with an extravesical approach. Intramural ure-
ters were excised with partial cystectomy with negative surgi-
cal margin. If there was suspicion of lymph node involvement
in imaging modalities prior to RNU, a lymphadenectomy was
performed. The time from first diagnosis with imaging tech-
niques to RNU was defined as diagnosis treatment period. After
RNU, patient follow-up was performed with regular cystoscopy,
urine cytology (quarterly for the first 2 years, every 6 months
for the next 3 years, and then annually), and imaging modali-
ties (every 6 months for 2 years and then annually, with CTU
or MRU). Diagnosis of biopsy-proven bladder cancer at follow-
up was defined as IVR. Pathological specimens were assessed
according to the 2004 WHO classifications for tumor grade and
tumor—-node—metastasis stage at each institution where the RNU
was performed. Tumor size was determined by the pathological
examination.

The investigations were carried out by dividing the patients
into 3 groups. Group 1 included patients who underwent RNU
according to imaging modalities and/or urine cytology without
d-URS (no URS). Group 2 included patients who underwent
RNU with preoperative d-URS without biopsy (d-URS). Group
3 consisted of patients who underwent RNU with preoperative
d-URS+bx. Our primary end point was the determination of
IVR during follow-up. Intravesical recurrence rates were com-
pared between the 3 groups, and factors predicting IVR were
examined. The secondary end points were CSS and OS. Time
from the date of the RNU to the last visit or death was defined as
the follow-up period.

Statistical Analysis
For quantitative data, the 1-sample Kolmogorov—Smirnov test
was performed to evaluate the normality of the distribution.
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Quantitative variables with normal distribution were specified as
mean + SD, and variables without normal distribution were pre-
sented as median (range) for descriptive statistics in the study.
The 1-way analysis of variance was applied for the quantitative
variables that had a normal distribution, and the Kruskal-Wallis
test was applied for the others. Pairwise comparisons were ana-
lyzed with the Student’s t-test for the quantitative variables that
had a normal distribution, and the Mann—Whitney U-test was
applied for the others. A comparison of independent categori-
cal variables was performed by a Pearson chi-square test and
Fisher’s exact test. Cumulative survival percentages were cal-
culated using the Kaplan—-Meier method, and the significance
of differences in the survival rate was analyzed using the log-
rank test. Univariate and multivariate Cox proportional haz-
ards regressions were performed to determine the factors that
were associated with IVR-free survival (IV-RFS). Those with a
P-value of <.2 in univariate analysis were included in multivari-
ate analysis. All statistical analyses were performed using the
Statistical Package for the Social Sciences for Windows version
22.0 (IBM SPSS Corp.; Armonk, NY, USA) where the probabil-
ity of alpha error was assumed to be a=0.05.

Results

After exclusions, 206 patients were included with 24 months of
follow-up. The median age was 66 years, and 24.75% of the
patients were female. The no URS, d-URS, and d-URS +bx
groups consisted of 106, 41, and 59 patients, respectively.
Patients” demographics, clinicopathologic features, and follow-
up statuses were compared between the 3 groups and are dem-
onstrated in Table 1. Multifocal tumor rates were significantly
lower in group 1 than in groups 2 and 3 (13.2%, 34.1%, and
25.4%, respectively, P=.012). Median tumor size was signifi-
cantly higher in group 1 than in groups 2 and 3 (50 mm, 40 mm,
and 38 mm, respectively, P=.001), and there was a statistically
significant difference between the 3 groups according to the
location of the UTUC (P=.013). Diagnosis treatment period
was significantly longer in group 3 (P=.001).

In oncologic follow-up, 22 (20.8%) patients in group 1, 10
(24.4%) patients in group 2, and 23 (39%) patients in group 3
experienced IVR (P=.037). The 2-year IV-RFS rate by Kaplan—
Meier estimation was 83.1%, 82.4%, and 69.2% for groups 1,
2, and 3, respectively (P=.004). According to these analy-
ses, patients with d-URS+bx before RNU had lower IV-RFS
than patients with no URS before RNU (P=.001) (Figure 2).
However, IV-RFS was comparable in groups 1 and 2 (P=.224)
and also in group 2 and 3 (P=.197). During the follow-up, 21
(19.8%), 10 (24.4%), and 14 (23.7%) patients progressed to met-
astatic diseases in group 1, 2, and 3, respectively (P=.765). In
the Kaplan—Meier analysis, CSS and OS were similar between
the 3 groups (P=.560 and P =.803, respectively) (Figure 2).

In the subgroup analysis, according to tumor location, in patients
with renal pelvic and/or calyceal tumors, d-URS +bx was asso-
ciated with lower IV-RFS than no URS (P < .001) and d-URS
(P=.044). In addition to this finding, d-URS was associated
with lower IV-RFS than no URS (P =.031). However, in patients
with ureteral or multiple-located (kidney and ureteral) tumors,
the difference in IV-RFS across the 3 groups was not statistically
significant (Figure 3).

In the multivariate Cox regression analysis, d-URS+bx [haz-
ard ratio (HR): 2.38, 95% CI: 1.29-4.37, P=.005] and multi-
focal tumor (HR: 1.98, 95% CI: 1.02-3.83, P=.042) were the
independent predictors of IVR after RNU. Ureterorenoscopy
without biopsy (HR: 1.36, 95% CI: 0.61-2.99, P=.442) was
not an independent predictor of IVR (Table 2). After stratifica-
tion of the patients according to tumor location, it was revealed
that d-URS +bx (HR: 6.88, 95% CI: 2.41-19.65, P < .001) was
the only independent predictor of IVR in patients with UTUC
located in the kidney. For ureteral tumors, the only predictive
factor was the presence of decreased estimated glomerular fil-
tration rates (eGFRs) (<60 mL/min). Ureterorenoscopy, with or
without biopsy, was not a predictive factor for IVR in ureteral
tumors. Finally, there was no independent predictor for IVR in
patients with tumors located in both the kidney and the ureter
(Table 3).

Discussion

In this retrospective multicenter study, d-URS+bx and tumor
multifocality were the independent predictors of IVR in patients
with UTUC underwent RNU. When tumor location stratified
as kidney, ureter, or multifocal, it was revealed that d-URS +bx
was the only predictor of IVR in tumors located to the kidney,
and decreased eGFR (<60 mL/min) was the only predictor of
IVR in tumors located to the ureter.

Intravesical recurrence is a fairly common problem after RNU
and can cause serious morbidity. The most widely accepted the-
ory about the cause of IVR is “intraluminal tumor seeding.” In
a previous study, the authors demonstrated that bladder carci-
or scalpel.'” This study supports the theory that free circulating
tumor cells in urine can implant to the damaged bladder mucosa
and cause IVR. Therefore, d-URS before RNU may increase
the spillage of free tumor cells in urine while taking a biopsy,
making irrigation, or manipulation such as laser ablation, and
may increase IVR.

To date, there are several studies aiming to evaluate factors
that predict IVR after RNU. In a recent systematic review and
meta-analysis, male gender, extravesical bladder cuff removal,
positive surgical margin, laparoscopic technique, necrosis,
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Table 1. Distributions of Diagnostic Characteristics According to Groups

Group 1 (No URS) Group 2 (d-URS) Group 3 (d-URS +bx)
(m=106) (n=41) n=59) P
Age, years (mean + SD) 65.7 +10.3 64.4+82 62.5 +11.7 .164¢
Gender [n (%)] .699°
Female 24 (22.6) 12 (29.3) 15 (25.4)
Male 82 (77.4) 29 (70.7) 44 (74.6)
BMI (mean + SD) 269 +4.1 274 +4.6 272 +4.2 8192
CCI [median (range)] 4 (0-11) 4 (1-8) 4(0-7) .547¢
Smoking, pack years [median (range)] 11 (0-100) 12 (0-60) 10 (0-80) .878°¢
Smoking [n (%)] .829°
Never 43 (40.5) 13 (31.7) 25 (42.4)
Former 27 (25.5) 13 (31.7) 14 (23.7)
Current 36 (34.0) 15 (36.6) 20 (33.9)
Initial eGFR, mL/min (mean + SD) 743 +21.3 76.4 + 18.6 75.8 +25.1 .838*
>60mL/min, n (%) 81 (76.4) 34 (82.9) 44 (74.6) .597°
Hydronephrosis, n (%) .065°
No 21 (19.8) 11 (26.8) 9 (15.3)
Grade 1 13 (12.3) 5(12.2) 10 (16.9)
Grade 2 37 (34.9) 8 (19.5) 22 (37.3)
Grade 3 14 (13.2) 13 (31.7) 13 (22)
Grade 4 21 (19.8) 4(9.8) 5(8.5)
Diagnosis treatment period, days [median (range)] 32.5(6-117) 42 (2-100) 58 (9-115) .001¢"
Multifocal tumor, n (%) 14 (13.2) 14 (34.1) 15 (25.4) .012%F
Tumor size, mm [median (range)] 50 (3-160) 40 (15-160) 38 (4-120) 001
Location of tumor, n (%) .013°
Kidney 73 (68.9) 25 (61) 29 (49.2)
Ureter 22 (20.8) 6 (14.6) 22 (37.3)
Kidney +ureter 11 (10.4) 10 (24.4) 8 (13.6)
pT stage, n (%) 1374
pTa 25 (23.6) 7 (17.1) 13 (22)
pT1 28 (26.4) 7 (17.1) 18 (30.5)
pT2 9 (8.5) 3(7.3) 8 (13.6)
pT3 32 (30.2) 21(51.2) 17 (28.8)
pT4 12 (11.3) 3(7.3) 3(5.1)
Presence of CIS, n (%) 13 (12.3) 6 (14.6) 10 (16.9) 704>
Histological grade, n (%) .093°
Low grade 35 (33) 7 (17.1) 13 (22)
High grade 71 (67) 34 (82.9) 46 (78)
pN stage, n (%) .100°
cNO 90 (84.9) 40 (97.6) 52 (88.1)
cN1-3 16 (15.1) 12.4) 7 (11.9)
Surgical technique, n (%) .564¢
Open 68 (64.2) 21(51.2) 36 (61)
Laparoscopic 35 (33) 19 (46.4) 23 (39)
Robotic 3(2.8) 12.4) 0
Complications, n (%) .983¢
Grade 0-2 98 (92.5) 38 (92.7) 55(93.2)
Grade 3-5 8 (7.5) 3(7.3) 4 (6.8)
Adjuvant chemotherapy, n (%) 25 (23.6) 14 (34.1) 14 (23.7) .387°
Intravesical recurrence, n (%) 22 (20.8) 10 (24.4) 23 (39) .037°
Metastasis in follow-up, n (%) 21 (19.8) 10 (24.4) 14 (23.7) 765°
Follow-up status, n (%) 4700
Alive 68 (64.2) 26 (63.4) 42 (71.2)
Cancer-specific death 26 (24.5) 13 (31.7) 14 (23.7)
Non-cancer related death 12 (11.3) 2(4.9) 3(5.1)
Follow-up, months [median (range)] 24 (6-131) 25 (6-112) 24 (7-121) .720¢

*Group 1 vs. group 2, P=.603%; group 1 vs. group 3, P < .001¢; group 2 vs. group 3, P=.019°.

‘Group 1 vs. group 2, P=.004% group 1 vs. group 3, P=.048"; group 2 vs. group 3, P=.344".

*Group 1 vs. group 2, P=.021¢%; group 1 vs. group 3, P=.001¢; group 2 vs. group 3, P=.495¢.

“One-way analysis of variance (ANOVA) test, "Pearson chi-square test, “Kruskal-Wallis test, ‘Fisher’s exact test, ‘“Mann—Whitney U-test.

BMI: body mass index, CCI: Charlson comorbidity index, CIS: carcinoma in situ, eGFR: estimated glomerular filtration rate, URS: ureterorenoscopy, d-URS: diagnostic
ureterorenoscopy, d-URS + bx: diagnostic ureterorenoscopy + biopsy.
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invasive stage, ureteral location, multifocality, preoperative
positive urine cytology, preoperative chronic kidney disease,
and history of bladder cancer were reported as independent
predictors of IVR after RNU.* In this study, we found that mul-
tifocal tumor and d-URS with tumor biopsy were independent
predictors of IVR. Multifocal tumor is a well-known predic-
tor of IVR, and these findings are supported by several stud-
ies.!12 Hirano et al'? investigated the factors that increased the
likelihood of after RNU. They included 151 patients without
a history of bladder cancer and concluded that tumor multi-
focality was the only independent predictor of IVR (risk ratio
(RR): 4.024, P=.001). Two main potential hypotheses have
been proposed for the pathophysiology of multifocal urothe-
lial cancers. Tumors that spread throughout the urothelium
(via intraluminal seeding or intraepithelial migration) and have
a single genetic origin are described under the monoclonal-
ity theory. The second hypothesis, that of field cancerization,
describes the emergence of synchronous tumors after exposure
of the entire urothelium to carcinogens.!®* These 2 hypotheses

Survival Function
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identifying the causes of multifocal tumors may also explain
the increased IVR in multifocal tumors.

Ureterorenoscopy is commonly used to verify the diagnosis of
UTUC for indeterminate lesions. However, the probability of
intraluminal tumor seeding by irrigation or manipulation led
to a suspicion of increased IVR. In this study, we found that
d-URS +bx was an independent predictor of IVR but URS with-
out biopsy was not. Several studies have investigated the impact
of d-URS before RNU on IVR and concluded that URS before
RNU was linked to a higher IVR.*'*!¢ However, there are only
a few studies that stratify patients as with or without biopsy.
In the most recent study, Sharma et al®° investigated the impact
of the diagnostic modalities of UTUC on IVR after RNU and
classified patients by diagnostic modality: no URS or percuta-
neous biopsy, URS without biopsy, percutaneous biopsy, and
URS with biopsy. Similar to our findings, they concluded that
URS +bx was associated with increased IVR but not URS with-
out biopsy. However, there are also conflicting results on this
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Table 2. Univariate and Multivariate Cox Proportional

Hazards Regression Analysis to Determine the Factors
That Were Associated with Intravesical Recurrence

Total (n=206)

Age

Gender (male vs.
female)
Smoking, pack years

Initial eGFR > 60

mL/min (yes vs. no)

Diagnosis treatment

period

Preoperative URS

(ref.: no URS)
d-URS

d-URS +bx

Tumor location (ref.:
kidney)
Ureter

Kidney +ureter

Presence of CIS (yes
VS. N0)

pT stage (pT2-4 vs.
pTa-1)

Histological grade
(high vs. low)
Multifocal tumor (yes
VS. N0)

Tumor size

Lymph node positivity

(yes vs. no)
Surgical technique
(min inv vs. open)
Adjuvant treatment
(yes vs. no)

Univariate
HR
95% CI) P
0.995 729
(0.969-1.022)
0.926 .809
(0.494-1.736)
1.005 429
(0.993-1.017)
0.788 437
(0.433-1.436)
1.008 .106

(0.998-1.018)

1.610
(0.751-3.454)
2.625
(1.446-4.768)

1.456
(0.801-2.645)
1.697
(0.769-3.745)
1.572
(0.808-3.061)
0.914
(0.749-1.116)
1.150
(0.642-2.060)
2.321
(1.227-4.390)
0.998
(0.986-1.009)
0.361
(0.107-1.224)
1.179
(0.814-1.708)
0.972
(0.500-1.889)

221

.002

217

191

.183

378

.638

.010

.661

102

.384

932

Multivariate
HR
95% CI) P
1.362 442
(0.619-2.994)
2.382 .005

(1.296-4.378)

1.983 042
(1.026-3.832)
0.260 064

(0.063-1.083)

CIS: carcinoma in situ, d-URS: diagnostic ureterorenoscopy, d-URS + bx:

diagnostic ureterorenoscopy + biopsy, eGFR: estimated glomerular filtration rate,

HR: hazard ratio, min inv: minimally invasive, URS: ureterorenoscopy

issue. In a previous study, Ishikawa et al'” reported that d-URS,

with or without biopsy, did not affect IVR after RNU.

After stratification of the patients by tumor location, we found
that increased IVR rates due to d-URS +bx were only valid for

patients with a tumor located in the kidney. In the only previ-
ous study that stratified patients by tumor location and evaluated
the effect of URS +bx, the authors included 387 patients and
reported that a history of bladder cancer was the only signifi-
cant predictor of IVR in all patients, and URS +bx was the only
risk factor for IVR for tumors located in the kidney.!® In that
study, they did not examine the effect of d-URS without biopsy
and included patients with a history of bladder cancer, unlike
our study. We excluded these patients because it is well known
that the presence of previous bladder cancer is a strong predictor
of IVR.

In previous studies, it is demonstrated that ureteral tumor
location independently increased the rates of IVR.* This
increase could be due to the anatomical proximity of primary
tumor to the bladder and increased tumor spillage to the
bladder. Diagnostic ureterorenoscopy with biopsy might not
further increase the tumor spillage in ureteral tumors which
is already increased by anatomical proximity. However, in
tumors that are located in renal pelvis, manipulations with
URS might increase the tumor spillage, with these tumor
fragments reaching the bladder. Diagnostic ureterorenoscopy
might eliminate the protective status of anatomical locations
of renal-located tumors.

In addition to these findings, we found that decreased eGFR
(<60 mL/min) was associated with a higher IVR in tumors
located in the ureter. This finding was in line with earlier
researches published by Chung et al'” and Li et al.* It is reported
that patients with chronic kidney diseases have a high frequency
of urothelial cancer, and some of the potential mechanisms
of carcinogenesis in these patients are chronic inflammation,
accumulation of carcinogenic metabolites, reduced antioxidant
defense, and impaired function of the immune system.?"-??

Despite higher IVR with d-URS+bx, CSS or OS was similar
in all the groups (no URS, d-URS, or d-URS +bx) in our study,
in accordance with previous studies.”? Intravesical recurrence
after RNU are mostly non-muscle invasive and can be managed
with a transurethral resection of the bladder tumor and intravesi-
cal treatment.'® Another concern about CSS and OS is the delay
time for RNU because of preoperative d-URS. Boorjian et al**
investigated the effect of a delay to RNU for patients undergo-
ing d-URS +bx and ablation of UTUC and included 121 patients
in their study. The mean delay time from d-URS +bx to RNU
was 28 days and from d-URS+bx and laser ablation to RNU
was 196 days. In conclusion, the authors stated that there was
no significant difference between the groups according to the
postoperative disease status. Similarly to these findings, in our
study, treatment delay due to the d-URS +bx was not a signifi-
cant predictor of IVR.
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After studies reported that d-URS was associated with increased
IVR, some protective measures have been introduced. In a
recent study of IVR after RNU, Baboudjian et al*® investigated
the effects of technical precautions to avoid tumor spread and
contact of tumor cells with bladder mucosa, such as the rou-
tine use of ureteral access sheaths, f-ureteroscopy, and mono-
J catheters. The authors reported that patients with d-URS had
high IVR despite technical precautions. Post d-URS single-dose
intravesical chemotherapy administration may be another pro-
tective measure for IVR. It is known that single-dose intravesical
mitomycin-C administration after RNU decreased IVR, and this
method was recommended by European Association of Urology
(EAU) guidelines.>?® To date, there has been no study investigat-
ing the effect of post d-URS single-dose intravesical mitomycin-
C administration for UTUC on IVR. The need for randomized
controlled studies on this issue is obvious. Percutaneous biopsy
could be performed to prevent increased IVR rates due to d-URS.
Despite some concerns about tract seeding, recent reports dem-
onstrated that percutaneous biopsy with coaxial technique could
be used effectively for diagnosis of UTUC without compromis-
ing short-term oncologic results.?’?® Last, another way to make
a diagnosis without bx may be to take a barbotage cytology.
In the literature, it has been shown that the diagnostic value of
barbotage cytology can be high even in low-grade cancers and
superior to voiding cytology.”3° In this study, we investigated
the effect of d-URS, with and without biopsy, on IVR, with
stratification according to tumor location in a homogeneous,
multicenter cohort. However, our study had some limitations.
Most important limitations were the retrospective design, the
long time period for the included patient cohort, and multiple
surgeons with unknown surgical experience. The decision to
perform d-URS, with or without biopsy, was taken by the sur-
geon of the patients, and there is no standardized approach for
this issue. In addition, we had no information about the technical
details of the d-URS, such as the use of access sheaths, flexible
ureteroscopes, or technical precautions to avoid tumor spillage.
Despite these limitations, our study was the first study that strati-
fied patients by both tumor location and biopsy status. However,
it is obvious that further prospective trials are required to pro-
vide strong recommendations about this issue.

In patients with UTUC, d-URS +bx before RNU was substan-
tially related to higher IVR, but d-URS without biopsy was not.
After stratification of the patients by tumor location, we found
that increased IVR rates with d-URS+bx were only valid for
tumors located in the kidney. For tumors located in the ureter,
the only predictive factor for IVR was eGFR < 60 mL/min.
Despite high IVR with d-URS +bx, CSS and OS were similar
between the groups with no URS, d-URS, and d-URS +bx.

To conclude, while d-URS+bx before RNU significantly
increased the rates of IVR in tumors located in renal pelvis or

calyces, it did not increase IVR rates in ureteral or multiple-
located tumors. Only d-URS without bx did not increase IVR
rates. Also, d-URS +bx did not affect CSS and OS. It is obvi-
ous that more studies focusing on the prevention of intravesical
recurrence are needed. In this context, safety of percutaneous
biopsy or efficacy of intravesical chemotherapy after d-URS
could be studied.
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