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Abstract

Introduction: Worse survival in upper tract urothelial carcinoma (UTUC) in
the presence of a tumour in the ureter vs. pelvicalyceal tumours is reported
in some studies; however, the definition of ureteral involvement (Ul) varies
across studies. We systematically evaluated evidence regarding the prog-
nostic role of Ul in overall and cancer-specific survival of patients with UTUC.
Material and methods: A systematic search of PubMed, Scopus and Web
of Knowledge was performed in March 2018.

Results: The results were presented as a comparison between ureteral vs.
pelvicalyceal tumours. A total of 14,895 patients were identified. Cumulative
analyses indicated that Ul worsens cancer-specific survival (CSS) and over-
all survival (0S), with a pooled HR of 1.52 (p < 0.001) and 1.39 (p = 0.004),
respectively.

Conclusions: Our meta-analysis identified Ul in UTUC as an adverse prognos-
tic factor.

Key words: nephroureterectomy, prognosis, survival, ureter, transitional cell
carcinoma.

Introduction

Upper tract urothelial carcinoma (UTUC) is an uncommon disease that
accounts for only 5% of all urothelial tumours and 10% of all renal tu-
mours [1, 2]. It can extend from the pyelocaliceal cavities to the ureter-
al orifice. Unifocal, small, low-grade tumours with papillary growth and
no invasive potential can be treated with kidney-sparing surgery; how-
ever, approximately 60% of patients present with an invasive disease [3].
The gold standard of treatment for patients with an invasive disease is
radical nephroureterectomy (RNU) with excision of the bladder cuff. Ra-
dical treatment should also be considered in all patients with a normal
contralateral kidney when one of the following factors occurs: hydro-
nephrosis, tumour size > 1 ¢cm, high-grade tumour on biopsy, multifocal
disease, or previous radical cystectomy for bladder cancer [4].

Clear knowledge on prognostic factors is necessary to identify patients
with adverse cancer-related features who may in turn benefit from more
aggressive and/or additional treatments. The influence of tumour stage,
tumour grade, and lymph node status on prognosis has been well estab-
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lished [4-6]. Another potential prognostic variable
is the tumour location. According to the guidelines
of the European Association of Urology, a tumour
within the ureter is a factor of poor prognosis for
intravesical recurrence; however, information on
its influence on survival after RNU is limited com-
pared with that of other prognostic factors [4].
Most studies that reported tumour location as
a significant factor for cancer-specific surviv-
al (CSS) or overall survival (OS) were limited by
their small sample size, case selection bias, single-
centre nature, or a heterogeneous population [7, 8].
Furthermore, the definition of ureteral involve-
ment (Ul) differs across studies. Consequently,
this generates bias in evaluating the association
between survival and the presence of tumour
within the ureter. Therefore, the goal of this study
was to perform a robust evaluation of the prog-
nostic value of Ul in UTUC by conducting a sys-
tematic review of the literature and a meta-analy-
sis of available data.

Material and methods
Search strategy

Two authors (KK. and A.L) independently
performed an electronic bibliographic search of
the Medline, Scopus, and Web of Knowledge data-
bases. The following search keywords were used:
“cancer specific survival” or “overall survival” or
“survival” and “radical nephroureterectomy” or
“upper urinary tract carcinoma” or “transitional
cell carcinoma” or “urothelial carcinoma” and “tu-
mor location” or “ureteral involvement” or “prog-
nosis” or “risk factors”. Abstract books of major
international meetings (European Association
of Urology, American Urological Association, Euro-
pean Society of Medical Oncology, and American
Society of Clinical Oncology) were hand-searched
for potentially relevant studies. Moreover, the ref-
erences of included studies, and those of a pre-
vious systematic review, were checked [9, 10].
All included studies were published in English.
These searches were performed without time re-
striction. The last search was run on 20 March 2018.

Inclusion criteria

Based on the Preferred Reporting Items for
Systematic Reviews and Meta-analysis (PRISMA)
guidelines, the Population, Intervention, Com-
parator, Outcome, and Study (PICOS) design ap-
proach was used to describe study eligibility [11].
Studies were considered relevant to this meta-
analysis if they compared patients diagnosed as
having UTUC with Ul (P) who underwent RNU (1)
with those with carcinoma localised only in the re-
nal pelvis and calyces (C) to determine the role
of Ul as a predictor of CSS or OS (0) using multi-

variable Cox proportional hazards regression analy-
sis (S). Meeting abstracts, case reports, editorials,
commentaries, letters, and review articles were
excluded.
The following criteria were used to select the
studies comparing Ul with pelvicalyceal tumours:
« large studies that included more than 100 pa-
tients;
« studies that provided a definition of Ul;
« studies that excluded patients who underwent
contemporary radical cystectomy because of
a concomitant muscle-invasive bladder cancer or
with history of muscle-invasive bladder cancer;
« studies that provided hazard ratios (HRs) from
multivariable Cox proportional hazards regres-
sion analysis with their corresponding 95%
confidence intervals (Cls) or studies that pro-
vided enough data to calculate Cls.
When more than one study reported results from
the same patient cohort, we selected one study
with the largest sample size to avoid duplication.

Systematic review process

After removal of duplications, titles and ab-
stracts of 1250 studies were screened by two
authors (K.K. and A.L) for initial study inclu-
sion [12]. Eighty-five potentially relevant studies
were assessed for eligibility based on a full-text
evaluation, and 14 studies that met all the inclu-
sion criteria were included in the meta-analysis.
The studies included in the analysis were pub-
lished in 2009-2016. Any disagreements between
the two reviewers were resolved by discussion;
further disagreements were resolved by consen-
sus with the senior author (M.S.). All authors
agreed on the final list of included articles. More-
over, we attempted to contact three authors for
additional information; two authors responded by
providing additional data [8, 9]. A PRISMA flow di-
agram of the study selection is shown in Figure 1.

Quality of data assessment

Allincluded articles were observational studies
and/or retrospective series. The Newcastle-Ottawa
Scale, which is an instrument recommended by
the Cochrane Collaboration to evaluate the de-
sign of nonrandomised studies, was used to as-
sess the quality of the studies. Each study was
assessed using the star system, which included
three perspectives: selection of the study groups,
comparability of the groups, and evaluation
of the outcome of interest. Two reviewers (K.K.
and A.L) independently performed the assess-
ment. Quality scores for all studies ranged from
7 to 8 stars (Table ). The trials with seven or more
stars were considered to be of sufficient quality
for meta-analysis.
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Figure 1. Flowchart showing the process of studies through the selection process

Data extraction

The following information was extracted from
each study: study design, name(s) of author(s), year
of publication, recruitment period, number of pa-
tients, age, gender, definition of Ul, neoadjuvant
chemotherapy, and median follow-up period. Subse-
quently, HRs for Ul as a potential predictor of CSS
and OS were also obtained. To perform a cumulative
analysis, HRs from multivariable Cox proportional
hazard regressions analysis with their correspond-
ing 95% Cls were extracted. Two reviewers (K.K. and
A.L) independently performed the data extraction.
The other authors (A.G. and M.S.) verified the data.

Outcome measures

Pooled HRs were used to assess the prognos-
tic role of Ul in UTUC. Hazard ratios for CSS and
OS were calculated. Patients with and without Ul
were compared. The outcomes of individual stud-
ies were evaluated based on the definition of Ul.
The following four subgroups were identified:

* tumour present only in the ureter;

* tumour present only in ureter or tumour in the
ureter as a dominant lesion in the case of mul-
tifocal tumours;

« tumours within two distinct areas (renal pelvis
and ureter);

« tumour present only in the ureter and tumours
within two distinct areas.
Furthermore, the pooled relative risk (RR) for lo-
cally advanced stage UTUC (= pT3) located within
the renal pelvis and the ureter was estimated.

Statistical analysis

The /? statistic was employed to detect hetero-
geneity across the different studies. The /? statistic
describes the percentage of the variability in ef-
fect estimates, and a value > 50% indicated het-
erogeneity. If no evidence of heterogeneity was
found, the fixed-effect inverse variance-weighted
method was used to pool the effect size; other-
wise, a random effect model was used. Publica-
tion bias evaluation was performed with a visual
inspection of a funnel plot and using a trim and fill
method. Statistical analysis was performed using
Review Manager version 5.3 (Cochrane Collabora-
tion, Copenhagen, Denmark) and Comprehensive
Meta Analysis version 3 (Biostat, New York, USA).

Results

The 14 studies in this meta-analysis included
14,895 participants [13-26]. The baseline charac-
teristics of the included studies are summarised
in Table I. The number of patients in each selected
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study ranged from 133 to 3387 (mean 1064, me-
dian 623). The female to male ratio was approxi-
mately 1 : 2. Eight studies analysed Ul as a tumour
present only in the ureter. In six of those studies
Ul was additionally defined as a dominant tu-
mour within the ureter, in the case of multifocal
tumours. A dominant lesion was clarified as that
with the highest pathologic tumour stage. Five
studies analysed two definitions of Ul separately:
as a tumour located only in the ureter (1) and as
a tumour located in two distinct locations (ureter
and renal pelvis) (2). Only one included study as-
sessed together a tumour located only in the ure-
ter and tumours in the two distinct locations as Ul.
The included studies were performed in different
geographical areas: four studies were global trials,
three studies were conducted in Europe, two stud-
ies were conducted in North America, and five stud-
ies were conducted in Asia.

Cancer-specific survival after RNU in patients
with Ul were compared in all studies. A meta-
analysis of these studies indicated statistical-
ly significant differences in CSS between both
groups (HR = 1.52, 95% Cl: 1.31-1.76; p < 0.001;
Figure 2). The analysis showed that Ul worsened
CSS. Moreover, significant heterogeneity was ob-
served across studies (/> = 64%). The random ef-
fects model was used, and funnel plot inspection
revealed presence of publication bias. The trim
and fill method suggested that three studies
were missing and showed that the HR was 1.39
(95% Cl: 1.18-1.62).

A subgroup analysis showed no difference
in CSS when Ul was defined as a tumour locat-
ed only in the ureter or as a dominant lesion in
the ureter (subgroup 2; HR = 1.11, 95% Cl: 0.93-
1.32; p < 0.26). Heterogeneity was not observed
(I = 0%). Analysis with other subgroups empha-

Log Hazard ratio IV, Hazard ratio IV,
Study or subgroup  [hazard ratio] SE  Weight random, 95% CI Year random, 95% CI
1.1.1. Only ureter
Chromecki 0.140 0.091 8.8% 1.15[0.96, 1.37] 2011 =
Yafi 0.693 0.302 3.8% 2.00[1.11, 3.61] 2011 _—
Ouzzane 0.737 0.255 4.6% 2.09[1.27, 3.44] 2011 —_—
Zhang 0.683 0.163 6.8% 1.98 [1.44, 2.73] 2012 —_—
Rouprét 0.270 0.138 7.5% 1.31[1.00, 1.72] 2012 —
Kim 0.068 0.246 4.8% 1.07 [0.66, 1.73] 2015 _—
Shibing 0.497 0.153  7.1%  1.64[1.22,2.22] 2016 —_—
Subtotal (95% Cl) 43.3% 1.50[1.22, 1.84] ‘
Heterogeneity: t2 = 0.04; 2 = 15.56, df = 6 (p = 0.02); * = 61%
Test for overall effect: Z = 3.88 (p = 0.0001)
1.1.2. Only ureter plus dominant lesion
Raman 0.207 0.180 6.3% 1.23[0.86, 1.75] 2009 T
Isbarn 0.030 0.116 8.1% 1.03[0.82, 1.29] 2009 -
Favaretto 0.262 0.304 3.8% 1.30[0.72, 2.36] 2010 —_—T
Milojevic 0.262 0.378 2.8% 1.30[0.62, 2.73] 2011 —_— T
Tai -0.105 0.468 2.0%  0.90[0.36, 2.25] 2016 —_—
Subtotal (95% Cl) 23.0%  1.11[0.93,1.32] <>
Heterogeneity: 12 = 0.00; y* = 1.38, df = 4 (p = 0.85); I* = 0%
Test for overall effect: Z=1.13 (p = 0.26)
1.1.3. Both location
QOuzzane 1.089 0.265 4.4% 2.97[1.77,4.99] 2011 _—
Yafi 1.386 0.373 2.9% 4.00[1.93, 8.31] 2011 _—
Rouprét 0.231 0.118 8.0% 1.26 [1.00, 1.59] 2012 =
Kim 0.525 0.271 4.3% 1.69 [0.99, 2.88] 2015 —
Shibing 0.735 0.163 6.8% 2.09[1.52, 2.87] 2016 —_—
Subtotal (95% Cl) 26.4% 2.07 [1.40, 3.06] ‘
Heterogeneity: 12 = 0.14; x? = 17.72, df = 4 (p = 0.001); » = 77%
Test for overall effect: Z = 3.64 (p = 0.0003)
1.1.4. Only ureter plus both location
Waseda 0.405 0.149 7.2% 1.50[1.12, 2.01] 2015 _—
Subtotal (95% Cl) 7.2%  1.50[1.12,2.01] <
Heterogeneity: not applicable
Test for overall effect: Z = 2.72 (p = 0.007)
Total (95% Cl) 100.0%  1.52[1.31,1.76] .
Heterogeneity: 12 = 0.06; x2 = 47.51, df = 17 (p = 0.0001); /* = 64% ; ; ; ,
Test for overall effect: Z = 5.59 (p < 0.00001) 0.2 0.5 1 2 5

Test for subgroup differences: ¥? = 11.16,df =3 (p = 0.01 ), ’=73.1%

With Ul better Without Ul better

Figure 2. Meta-analysis of the effect of ureteral involvement on cancer-specific survival in multivariable analysis
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sised better CSS in patients without Ul. Sensitivity
analysis by sequential omission of individual stud-
ies was performed to assess the stability of the re-
sults in subgroups with significant heterogeneity.
The analysis indicated that the studies of Chro-
mecki et al. [20] and Rouprét et al. [22] were
the main sources of heterogeneity in the first and
third subgroups, respectively.

Two studies compared HRs for CSS among pa-
tients with organ-confined disease. The compari-
son included 2353 patients. The meta-analysis of
those studies also emphasised differences in CSS.
Among patients with organ-confined diseases,
those with Ul had a worse prognosis (HR = 1.31,
95% Cl: 1.02-1.69; p = 0.035; Figure 3). Hetero-
geneity was not observed (? = 0%), and the fixed
effects model was used.

Ureteral involvement as a predictor of OS was
reported in five studies. The data were not homo-

geneous (? = 78%), and the random effects model
was used. Cumulative analysis showed that Ul is
also a significant predictor of OS. The pooled HR
for patients with versus those without Ul was
1.39 (95% Cl: 1.11-1.74; p = 0.004). Funnel plot
inspection revealed no indication of publication
bias. Multivariable-adjusted HRs for each study
are shown in Figure 4.

Furthermore, a subgroup analysis indicated that
a difference in OS was only observed in the third
subgroup (renal pelvis vs. renal pelvis and ureter).
The pooled HR was 1.96 (95% Cl: 1.58-2.44). Het-
erogeneity was not observed (? = 0%). When Ul
was defined as a tumour located only in the ureter
(subgroup 1) or as a tumour located only in the ure-
ter and as a dominant lesion in that location (sub-
group 2), no differences in OS were found. Sensitivity
analysis indicated that the study of Kim et al. affect-
ed the summary result in the first subgroup [24].

Log Hazard ratio 1V, Hazard ratio
Study or subgroup  [hazard ratio] SE  Weight fixed, 95% Cl Year 1V, fixed, 95% CI
Raman 0.28 0.21 36.7% 1.32[0.88, 2.00] 2009
Chromecki 0.26 0.16 63.3% 1.30[0.95, 1.77] 2011
Total (95% Cl) 100.0% 1.31[1.02, 1.68]
Heterogeneity: 2 = 0.01,df = 1 (p = 0.94); > = 0% I } t } |
0.01 0.1 1 10 100

Test for overall effect: Z = 2.10 (p = 0.04)

With Ul better ~ Without Ul better

Figure 3. Meta-analysis of the effect of ureteral involvement on cancer-specific survival in patients with organ-confined

upper tract urothelial carcinoma

Log Hazard ratio IV, Hazard ratio
Study or subgroup  [hazard ratio] SE  Weight random, 95% Cl Year 1V, random, 95% CI
1.2.1. Only ureter
QOuzzane 0.392 0.216 11.3% 1.48[0.97, 2.26] 2011 ——
Kim -0.236 0.204 11.8% 0.79[0.53, 1.18] 2015 —_—
Shibing 0.456 0.143 145%  1.58[1.19,2.09] 2016 —
Subtotal (95% Cl) 37.6%  1.24[0.81,1.90] —tll——
Heterogeneity: 12 = 0.11; x> = 8.16,df =2 (p = 0.02); * = 75%
Test for overall effect: Z=0.99 (p = 0.32)
1.2.2. Only ureter plus dominant lesion
Mouracade 0.175 0.031 18.5% 1.19[1.12, 1.27] 2011 -
Tai -0.236 0.303 8.2% 0.76[0.42,1.38] 2016 — 1
Subtotal (95% Cl) 26.6%  1.05[0.71, 1.56] et
Heterogeneity: 1> = 0.05; > = 2.17,df = 1 (p = 0.14); I* = 54%
Test for overall effect: Z=0.26 (p = 0.80)
1.2.3. Both location
Ouzzane 0.806 0.227 10.8%  2.24[1.43,3.49] 2011 _—
Kim 0.457 0.228 10.8% 1.58 [1.01, 2.47] 2015 e
Shibing 0.711 0.152  14.1% 2.04[1.51, 2.74] 2016 —_—
Subtotal (95% Cl) 35.8%  1.96[1.58, 2.44] -
Heterogeneity: t? = 0.00; y? = 1.30,df = 2 (p = 0.52); * = 0%
Test for overall effect: Z=6.10 (p = 0.00001)
Total (95% Cl) 100.0%  1.39[L.11, 1.74] S

1

| | |
0.05 0.7 1 1.5 2
With Ul better ~ Without Ul better

Heterogeneity: 12 = 0.07; 2 = 31.20, df = 7 (p < 0.0001); 1 = 78%
Test for overall effect: Z = 2.86 (p = 0.004)
Test for subgroup differences: x2 = 9.13,df =2 (p =0.01), > =78.1%

Figure 4. Meta-analysis of the effect of ureteral involvement on overall survival in multivariable analysis
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Study or Ureter Renal pelvis Risk ratio M-H, Risk ratio M-H,

subgroup Events Total Events Total Weight random, 95% Cl Year random, 95% Cl

Raman 93 426 314 823 10.2%  0.57[0.47,0.70] 2009 —_—

Isbarn 349 911 1108 1913 12.2%  0.66[0.60,0.72] 2009 —

Favaretto 17 78 48 171 5.1% 0.78[0.48,1.26] 2010 —_—

Yafi 44 215 117 376 8.1% 0.66[0.49,0.89] 2011 B —

Ouzzane 55 185 125 317 9.0% 0.75[0.58,0.98] 2011 _—

Chromecki 280 879 683 1613 11.9% 0.75[0.67,0.84] 2011 —

Milojevic 21 45 65 88 7.4% 0.63[0.45,0.88] 2011 —_—

Mouracade 39 108 51 161 7.4% 1.14[0.81,1.60] 2011 —_—

Zhang 43 71 66 146 9.0% 1.34[1.03,1,74] 2012 —_—

Waseda 189 283 289 385 12.1% 0.89[0.80,0.98] 2015 —=|

Tai 37 184 105 280 7.6% 0.54[0.39,0.74] 2016 _—

Total (95% Cl) 3385 6273 100.0% 0.76 [0.66; 0.88] - 2

Total events 1167 2971

Heterogeneity: 12 = 0.04; x* = 58.89, df = 10 (p < 0.00001); = 83% = = —t
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Figure 5. Meta-analysis of tumour location as predictor of pT3-4 tumour stage

Ten studies provided sufficient information
to calculate the RR for locally advanced disease
(pT3/4) stratified by tumour location (ureter vs. re-
nal pelvis). In those studies, the number of patients
who had organ and non-organ-confined diseases
were 6272 and 4478, respectively. Statistically sig-
nificant differences were found in the meta-analy-
sis of tumour location and tumour stage. Patients
with a tumour located in the ureter were found to
have a lower risk of non-organ-confined disease
(RR =0.76, 95% Cl: 0.66-0.88; p < 0.001; Figure 5).
Heterogeneity was significant (? = 83%); sensi-
tivity analysis was conducted to find the source
of heterogeneity among all the included studies.
The results showed that no single study affected
the summary of risk estimates, which indicates
that our results are reliable. Visual funnel plot in-
spection suggested no publication bias.

Discussion

Our study is the first meta-analysis that at-
tempts to assess the influence of Ul, which has
different definitions, on prognosis. Previous meta-
analyses did not consider patients with ureteral
tumours in subgroups. In several studies, tumours
located in both the renal pelvis and ureter were
classified as multifocal tumours and were not in-
cluded in the analysis of Ul. However, some stud-
ies classified patients with multifocal tumours as
unifocal based on the site of the dominant lesion.
Consequently, identifying the true value of Ul is
difficult. The variety of approaches in determining
Ul limits the use of ureteral tumours as a prog-
nostic factor.

The results of our meta-analysis demonstrated
that Ul worsens CSS and OS, and analysis of a sub-
set of patients with organ-confined disease re-
vealed that among cases with similar pathologic
stages, better CSS was found if the tumour was
located in the renal pelvis. Several plausible ex-

planations for the aforementioned results exist.
First, the anatomical characteristics of the ureter
facilitate the spread of tumour cells. The ureter
has a thin layer of surrounding adventitia that
contains a plexus of blood and lymphatic vessels.
Waseda et al. proved that lymphovascular inva-
sion (LVI) is more often observed in ureteral local-
isation [23], whereas Lee et al. emphasised that
LVl is a practical prognostic parameter, especially
in ureteral tumours [27]. Conversely, tumours lo-
cated in the renal pelvis are surrounded by renal
parenchyma and perihilar adipose tissue, which
is a natural barrier that is capable of containing
the spread of tumour cells, and provides wider
surgical margins and enables easier resection.
However, some studies showed worsened survival
outcomes for pelvis tumours, which could be ex-
plained by the thinner muscularis layer in the re-
nal pelvis compared with that in the lower part
of the ureter where 70% of ureteral tumours are
located. Nevertheless, these studies were restrict-
ed by their small sample sizes [28, 29].

Higher hydronephrosis prevalence in ureter-
al tumours could also explain the differences in
survival. Hydronephrosis is a well-established
prognostic parameter for bladder cancer, and
the recent meta-analysis by Cao et al. indicated
that hydronephrosis is correlated with worsened
0OS among patients with UTUC [30]. In addition,
Morizane et al. showed that preoperative serum
creatinine level has an effect on CSS among pa-
tients who underwent nephroureterectomy [31].
The influence of hydronephrosis on survival could
be mainly explained by the associated multior-
gan dysfunction. Impaired renal ability to main-
tain fluid and electrolyte homeostasis results in
accumulation of toxic metabolic products, which
subsequently increases the risk of cardiovascular
events and deaths from any cause independent
of comorbidities [32]. Preoperative hydronephrosis
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in patients with UTUC is also related to more pro-
nounced glomerular filtration rate (GFR) deterio-
ration after RNU [33], thereby seriously restricting
the use of cisplatin-based adjuvant chemothe-
rapy [34].

The difference in survival between pelvic and
ureteral tumours among patients with organ-
confined disease was a surprising finding in this
meta-analysis. Some authors previously attempt-
ed to assess survival in patients with UTUC based
on tumour stage and location. Most of the stud-
ies reported similar prognosis when ureteral and
renal pelvic tumours were matched for tumour
stage [35, 36]. However, Kim et al. predicted
the development of muscle-invasive bladder can-
cer (MIBC) after RNU. Their study emphasised that
tumour location within the ureter was an indepen-
dent risk factor for MIBC and that patients with
MIBC had a worsened CSS compared with those
without MIBC. Additionally, stratification analy-
sis for matching pathologic stage was performed
and revealed that MIBC was correlated with sig-
nificantly poorer CSS only in patients with stage
pTa/T1 UTUC, while no difference in CSS among
patients with tumour stage > pT2 was noted [37].

This current analysis also emphasised some in-
teresting differences in pathologic characteristics
based on the tumour location. Locally advanced
tumours (pT3/4) were more frequently observed
in the pyelocaliceal system, which is in contrast to
findings from a previous meta-analysis by Wu et al.,
who reported no difference in the percentage of
pT3/4 lesions between the two locations [10].
This conflicting finding could be attributed to
differences in exclusion criteria. In the study
of Wu et al., the stage distribution of tumours
might have been influenced by the patients
who received preoperative treatment and the in-
clusion of studies with a smaller sample size.
Symptomatic obstruction of the urinary tract is
frequently observed in patients with ureteral tu-
mours, which could explain the earlier diagnosis
and the lower tumour stage.

The subgroup analysis according to the defi-
nition of Ul revealed a different result in one
particular group. The estimated pooled HRs indi-
cated that Ul worsened CSS and OS. However, in
subgroup 2, where Ul was defined as the domi-
nant lesion in the ureter, the analysis found no
discrepancy in survival between patients with and
those without Ul. The higher percentage of more
advanced tumours in the renal pelvis suggests
that patients with both regional tumours were
included in the non-Ul group. Moreover, Waseda
et al. suggested that tumours in both locations
should be considered as Ul independently of tu-
mour stage in the ureter. The author proved that
no difference in survival between patients with

both regional tumours and patients with tumours
located only in the ureter exists [23]. Therefore,
patients with tumours in two distinct locations
should be taken into account in the analysis of Ul
instead of the analysis of tumour focality.

This meta-analysis has some limitations.
The included studies were mainly retrospective
— hence the heterogeneity in the analysis. Some
studies possibly failed to identify survival because
of relatively short follow-up periods. The includ-
ed studies were performed in diverse geograph-
ical settings (e.g., Europe, Asia, North America),
and some authors presented international and
multi-institutional results. This geographical di-
versity might have generated differences in sev-
eral factors influencing tumour characteristics,
including genetic, cultural, and environmental
factors [38]. Additionally, our meta-analysis in-
cluded five studies from Asia, where the popu-
lation of patients with UTUC is known to differ
from that in Western countries and where UTUC is
most common in females [39, 40]; transitional cell
carcinoma is the most common urological cancer
in some Eastern countries [8]. Furthermore, tu-
mours frequently occur in the ureter, and multifo-
cality is not a predictive factor for prognosis [40].
Most of the included studies excluded patients
with neoadjuvant therapy, and patients received
adjuvant therapy in some studies. The analysis
also failed to consider other factors that could be
a source of heterogeneity and reflected in the re-
sults, such as surgical technique, tumour size, or
presence of carcinoma in situ.

In conclusion, despite the limitations, the cur-
rent meta-analysis was able to emphasise worse
overall and cancer-specific survival of ureteral
vs pelvicalyceal tumours. Our results represent
the most robust proof of the difference in the bi-
ological potential of ureteral UTUC. We also rec-
ommend that researchers should not consider
the presence of both regional tumours as unifocal
based on the dominant lesion.
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