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ABSTRACT

BACKGROUND: Assessing the prognosis preoperatively in patients with upper tract urothelial carcinoma (UTUC) remains a challenge for
urologists. Gross hematuria (GH) and flank pain (FP) are the 2 most common and easily perceived symptoms of UTUC. Therefore, we aimed
to investigate the prognostic values of GH and FP in patients with UTUC after undergoing radical nephroureterectomy (RNU).

METHODS: This article retrospectively analyzed 179 patients with UTUC who underwent RNU and examined the associations between the
FP, GH, and long-term survival. After dividing patients into 4 subgroups (presenting as GH without FP, FP without GH, no FP and GH, FP with
GH), we focused on the prognostic values of the 4 subgroups using univariate and multivariate analyses. We then proposed a risk stratifica-
tion model for UTUC based on the independent prognostic factors for cancer-specific survival (CSS) with external validation (146 additional
UTUC patients formed the validation cohort).

RESULTS: Patients with FP had worse oncological outcomes than those without FP (P<.05). After dividing the 179 patients into 4 sub-
groups, the “FP without GH” subgroup suffered the worst oncological outcomes (P<.001). The Cox multivariate regression analysis showed
that “FP without GH” (P<.001), tumor multifocality (P=.005), and pathological stage (P=.004) were independent prognostic factors for CSS.
Good performance of the risk stratification model was achieved in both the training and external validation cohorts.

CONCLUSION: The presence of “flank pain without gross hematuria” was one of the independent risk factors of CSS and OS besides the
pathological stage and tumor multifocality. To our knowledge, this is the first study that adding complaint to risk stratification model in UTUC.
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Introduction
Upper tract urothelial carcinoma (UTUC), which includes
renal pelvis and ureter cancer, is a rare but very aggressive
urothelial malignancy. The 5-year cancer-specific survival
(CSS) rates are <50% in patients with pT2/T3 tumors and
<10% in patients with pT'4 and metastatic UTUC.? Although
new diagnostic methods and treatments of UTUC continue to
be developed, the 5-year CSS of UTUC has not improved sig-
nificantly in the past 20years.3 Up to now, open radical neph-
roureterectomy (RNU) with bladder cuff excision is still the
standard surgical method for UTUC,* with kidney-sparing
surgery (KSS) being an optional approach in some selective
cases.” Therefore, accurate preoperative risk identification is
paramount in the appropriate choice of treatment.

However, assessing the prognosis preoperatively in patients
with UTUC remains a challenge for urologists. Traditional
imaging examination and ureteroscopy lack accuracy.®-® Most

of the strong predictors such as the pathological grade, patho-
logical stage, and lymph node status®!? are obtained postop-
eratively. Studies on preoperative predictors revolve around
age,!! tumor location, tumor size, multifocality,'?"> and hydro-
nephrosis, 1618 while few studies are about symptoms or com-
plaints. For instance, Yeh et al' indicated that only
symptomatic hydronephrosis was one of independent prog-
nostic factors for long-term survival; Raman et al?*® demon-
strated that patients with local symptoms (including flank/
lumbar pain, hematuria, or palpable mass) did not have worse
oncological outcomes compared to patients who discovered
UTUC accidentally. Gross hematuria (GH) and flank pain
(FP) are the 2 most common and easily perceived symptoms
of UTUC, so we aimed to explore the role of FP and GH in
predicting long-term survival and hoped that it would guide
risk stratification and surgical decisions for UTUC in the
future.
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Figure 1. Flowchart. RNU indicates radical nephroureterectomy; UTUC, upper tract urothelial carcinoma.

Materials and Methods

Patient selection and data collection

From January 1999 to December 2020, 192 patients diagnosed
with non-metastatic UTUC and treated with RNU in Huadong
Hospital Affiliated to Fudan University were studied retrospec-
tively, with institutional ethics committee approval. In addition,
we included consecutive patients with localized UTUC treated
with RNU at Huashan Hospital Affiliated to Fudan University
between November 2009 and January 2017 in the validation
cohort. Figure 1 provides an overview of the patient selection
process. Eventually, 179 and 146 patients were included in the
development cohort and validation cohort, respectively. The
parameters were collected from their medical records or by
phone, including sex, age, body mass index (BMI), smoking his-
tory, Chinese herb use, tumor characteristics, surgical approach,
adjuvant chemotherapy, and oncological outcomes.

Definitions and follow-up

Smoking history was defined as a consecutive or cumulative
smoking time longer than 6 months during the patient’s life
time. The definition of exposure to Chinese herbs was cumula-
tive exposure for more than 1year. Hydronephrotic status was

assessed using preoperative imaging reports. The synchronous
presence of 2 or more tumors in the upper urinary tract was
characterized as tumor multifocality. Tumor location was
decided on the dominant lesion based on the tumor grade,
stage, or size. The pathological stage was according to the 2017
tumor node metastasis (TNM) classification system and the
pathological grade was based on the 2004 World Health
Organization grading system.

The evaluation of FP was completed by nurses using
Numeric Rating Scales (NRS)*! at admission. The NRS scores
range from 0 (“no pain”) to 10 (“worst pain”). All patients were
asked to respond to their intensity of overall pain during the
past week. The number and the corresponding area of pain
were recorded on “Temperature Sheet.” Every pain component
would be rated when patients indicated more than one pain.
Patients were considered to have UTUC-related FP if their
NRS scores at the waist were =1 and the FP occured at the
same side of tumor based on imaging or endoscope examina-
tion. Patients who took analgesics because of FP were consid-
ered to have FP even though their NRS scores were 0 (n=3).
People whose symptoms caused by non-neoplastic diseases
such as urolithiasis or benign ureteral stricture were not consid-

ered to have FP (n=2). The definition of GH is blood in the
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urine that can be observed by the naked eye. Microscopic
hematuria (MH) is defined as more than 3 red blood cells/
high-power field on urine analysis. Lack of GH includes MH
and no hematuria.

Patients were followed at 3 and 6 months after RNU, then
every 6months in the first Syears, and annually afterward.
Evaluations included physical examination, blood tests, urinary
cytology, cystoscopy, and computed tomography (CT) scan.
Cause of death was determined by the attending physicians, by
chart reviews corroborated by death certificates or by death
certificates alone. Only patients who had UC listed on the
death certificate were considered to have died of UTUC.22 All
patients who were coded as dead of cancer had previous disease
recurrence.

Statistical analysis

The chi-square test was used to assess the associations between
categorical variables while numerical variables were compared
using independent samples #-test. The overall survival (OS)
and CSS were estimated by the Kaplan-Meier method with a
log-rank test. Univariable and multivariable Cox regression
analysis were applied in addressing the outcomes after RNU. A
risk stratification model was constructed based on the number
of risk factors, with external validation. All reported P values
are 2-sided, and statistical significance was set at .05. Data
analyses were conducted by SPSS version 26.0 (IBM
Corporation, USA) and MedCalc version 20.022 (MedCalc
Software, Ostend, Belgium).

Results

Patients’ clinicopathological characteristics

The clinicopathological data of training cohort were shown in
Table 1. There were 55 (30.7%) patients with FP and 128
(71.5%) patients with GH. Preoperative hydronephrosis was
observed in 126 (70.4%) patients. The renal pelvis tumors
accounted for 50.8% and multifocal tumors accounted for
23.5%. In terms of pathological features, about 60 percent
(56.4%) of the patients had muscle-invasive disease. And
16.2% of tumors were low-grade, 17.3% exhibited lymphovas-
cular invasion (LVI). As for therapy, 118 (65.9%) patients were
treated by open RNU while the remaining 61 (34.1%) under-
went laparoscopic nephroureterectomy or robot-assisted neph-
roureterectomy. Fifty-nine (33.0%) patients received adjuvant
chemotherapy. The FP was only significantly associated with
hydronephrosis (Supplemental Table 1, P=.012), and GH was
only significantly associated with renal pelvis tumor
(Supplemental Table 1, P=.001).

There were statistical significant differences in sex
(P=.030), pathological grade (P=.010), and surgical approach
(P=.001) between the training cohort and validation cohort
due to the patient heterogeneities in different medical institu-

tions (Table 1).

Predictors of CSS and OS

Over a median follow-up period of 47 months, upper tract
urothelial cancer death occurred in 38 (21.2%) patients, while
13 (7.3%) cases died of other causes. Thirty-nine (21.8%)
patients developed recurrent bladder cancer. Kaplan-Meier
survival curves related to FP and GH were shown in Figure 2.
Patients with FP had worse 5-year OS (47.2% vs 81.2%,
P=.001) and CSS (50.2% vs 83.9%, P<.001) rates than those
without FP, but patients with GH and without GH had similar
outcomes (74.1% vs 66.4%, P=.186; 76.1% vs 69.5%, P=.612).

On univariable analyses, the presence of FP (P<.001),
tumor multifocality (P<<.001), high-grade tumors (P=.009),
pI'=2 (P<.001), LVI (P=.012), and history of adjuvant
chemotherapy (P=.005) were significantly correlated with
CSS (Table 2). The Cox multivariate regression analysis
revealed that the presence of FP (hazard ratio [HR]=2.951,
95% confidence interval [CI]: 1.548-5.627, P=.001), tumor
multifocality (HR=2.621, 95% CI: 1.344-5.112, P=.005), and
pathological stage (HR=3.621, 95% CI 1.570-8.350) were
independent prognostic factors for CSS in UTUC patients
who underwent RNU (Table 2). The risk factors for OS in the
multivariate analysis were identical to those for CSS
(Supplemental Table 2).

Subgroup analyses

Previous study showed opposite prognostic effects between
FP/symptomatic hydronephrosis and hematuria on progno-
sis.1? To remove the counteraction between the 2 variables and
identify their respective prognostic values, we divided the
patients into four subgroups (GH without FP, FP without GH,
no FP and GH, and FP with GH). Ninety-three (52.0%), 20
(11.2%), 30 (16.8%), and 36 (20.1%) patients presented with
GH without FP, FP without GH, no FP and GH, and FP with
GH, respectively. The group “FP without GH” was signifi-
cantly linked with ureteral cancer (Table 3, P=.031), pT =3
(Table 3, P=.008), and LVI (Table 3, P=.016).

And we discovered that the subgroup “FP without GH” suf-
fered the worst oncological outcomes, and its 5-year OS and
CSS rates were 9.64% and 12.0%, which were significantly
lower than 76.9% and 79.3% in subgroup “GH without FP”
85.3% and 100.0% in subgroup “no FP and GH,” and 60.7%
and 62.3% in subgroup “FP with GH,” the difference was sta-
tistically significant (OS: P<<.001, P<<.001, P=.012, respec-
tively; CSS: P<.001, P<<.001, P=.009, respectively, Figure 3).

On univariable analyses, the presence of FP without GH
was significantly correlated with adverse CSS (P<.001) while
the presence of no FP and GH was associated with favorable
CSS (P=.012; Table 4). The Cox multivariate regression analy-
sis revealed that the presence of FP without GH (HR=5.495,
95% CI: 2.423-12.461, P<.001), tumor multifocality
(HR=2.740, 95% CI: 1.355-5.540, P=.005), and pathological
stage (HR=3.744, 95% CI: 1.529-9.168, P=.004) were
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Table 1. Clinicopathologic features of the training and validation cohorts.

Variable
Sex, n (%)
Male
Female
Median age (range)
Body mass index, n (%)
<18.5
18.5-24
=24
Hydronephrosis, n (%)
Yes
No
Smoking history, n (%)
Yes
No
Herbal usage, n (%)
Yes
No
Flank pain, n (%)
Yes
No
Hematuria, n (%)
Gross hematuria
Microscopic hematuria
No hematuria
Tumor location, n (%)
Renal pelvis
Ureter
Tumor size, n (%)

=3cm

<3cm
Multifocality, n (%)
Yes
No
Pathologic stage, n (%)
pT (a-is-1)
T2
T3
T4
Pathologic grade, n (%)
Low
High
Lymph node status, n (%)
pNO

ALL PATIENTS

n=325

197 (60.6)
128 (39.4)
67 (32-88)

15 (4.6)

172 (52.9)
138 (42.5)

220 (67.7)
105 (32.3)

60 (18.5)
265 (81.5)

20 (6.2)
305 (93.8)

115 (35.4)
210 (64.6)

226 (69.5)
46 (14.2)
53 (16.3)

164 (50.5)
161 (49.5)

177 (54.5)
148 (45.5)

75 (23.1)
250 (76.9)

139 (42.8)
59 (18.2)
115 (35.4)
12 (3.7)

70 (21.5)
255 (78.5)

16 (4.9)

TRAINING COHORT

n=179

99 (55.3)
80 (44.7)
68 (32-88)

8 (4.5)
93 (52.0)
78 (43.6)

126 (70.4)
53 (29.6)

32 (17.9)
147 (82.1)

11 (8.1)
168 (93.9)

55 (30.7)
124 (69.3)

128 (71.5)
23 (12.8)
28 (15.6)

91 (50.8)
88 (49.2)

99 (55.3)
80 (44.7)

42 (23.5)
137 (76.5)

78 (43.6)
24 (13.4)
69 (38.5)
8 (4.5)

29 (16.2)
150 (83.8)

12 (6.7)

VALIDATION COHORT P VALUE
n=146

.030
98 (67.1)
48 (32.9)
67 (35-87) 084

902
7 (4.8)
79 (54.1)
60 (41.1)

249
94 (64.4)
52 (35.6)

764
28 (19.2)
118 (80.8)

994
9(6.2)
137 (93.8)

052
60 (41.1)
86 (58.9)

667
98 (67.1)
23 (15.8)
25 (17.1)

881
73 (50.0)
73 (50.0)

735
78 (53.4)
68 (46.6)

855
33 (22.6)
113 (77.4)

079
61 (41.8)
35 (24.0)
46 (31.5)
42.7)

.010
41 (28.1)
105 (71.9)

.088
427)

(Continued)
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Table 1. (Continued)

ALL PATIENTS

pNXx 297 (91.4)

pN+ 12 (3.7)
Lymphovascular invasion, n (%)

Yes 67 (20.6)

No 258 (79.4)
Surgical approach, n (%)

Open 183 (56.3)

Laparoscopic 131 (40.3)

Robot-assisted, n (%) 11 (3.4)
Adjuvant chemotherapy, n (%)

Yes 110 (33.8)

No 215 (66.2)

Statistically significant data (the P-value is less than 0.05) are indicated in bold.
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Figure 2. Kaplan-Meier estimates for OS (A) and CSS (B) of UTUC stratified by the presence/absence of flank pain (FP). Kaplan-Meier estimates for OS
(C) and CSS (D) of UTUC stratified by the presence/absence of gross hematuria (GH). CSS indicates cancer-specific survival; FP, flank pain; GH, gross
hematuria; OS, overall survival; UTUC, upper tract urothelial carcinoma.
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Table 2. Univariable and multivariable Cox regression analyses predicting CSS in 179 patients who underwent RNU for UTUC.

MULTIVARIABLE

UNIVARIABLE
P VALUE
Age (<68 vs >68) 811
Sex (male vs female) .331
Body mass index .609
18.5-24 vs <18.5 456
=24 vs <18.5 746
Smoking history (yes vs no) .390
Herbal usage (yes vs no) 469
FP (yes vs no) <.001
GH (yes vs no) .612
Hydronephrosis (yes vs no) .054
Tumor location (renal pelvis vs ureter) .214
Tumor size (=3cm vs <3cm) -336
Multifocality (yes vs no) <.001
Pathologic grade (high vs low) .009
Pathologic stage (pT =2 vs pT[a-is-1]) <.001
Lymphovascular invasion (yes vs no) .012
Adjuvant chemotherapy (yes vs no) .005

P VALUE

HR (95% Cl)

.001 2.951 (1.548-5.627)
.005 2.621 (1.344-5.112)
.231 -
.003 3.621 (1.570-8.350)
.071 -
.069 -

Abbreviations: Cl, confidence interval; HR, hazard ratio; CSS, cancer-specific survival; FP, flank pain; GH, Gross hematuria; RNU, radical nephroureterectomy; UTUC,
upper tract urothelial carcinoma. Statistically significant data (the P-value is less than 0.05) are indicated in bold.

independent prognostic factors for CSS in UTUC patients
(Table 4). The risk factors for OS in the multivariate analysis
were identical to those for CSS (Supplemental Table 3).

Risk stratification model

A risk stratification model for UTUC patients was developed
based on the independent prognostic factors for CSS in sub-
group analyses: patients without independent prognostic risk
factor were categorized as the low-risk group; patients with
one independent prognostic risk factor were categorized as the
intermediate-risk group; patients with 2 or more independent
prognostic risk factors were categorized as the high-risk group.
The survival outcomes of the training set were shown in
Figure 4A. The 3- and 5-year CSS rates were 97.7% and
94.4%, 83.5% and 79.0%, and 43.6% and 25.8% in the low-risk,
intermediate-risk, and high-risk groups, respectively. The dif-
ferences among the 3 groups were significant (P<<.001).
Similar results were observed in external validation cohort. The
3- and 5-year CSS rates were 92.8% and 89.7%, 66.7% and
63.5%, and 40.8% and 37.2% in the low-risk, intermediate-
risk, and high-risk groups, respectively. The differences among
the 3 groups were statistically significant based on the log-rank
test (P<<.001, Figure 4B).

Discussion
Assessing the prognosis preoperatively in patients with UTUC
is quite a challenge. Researchers have focused mainly on hydro-
nephrosis in the field of the predictive effect of clinical mani-
festations in UTUC, but the common symptoms of UTUC are
hematuria?>?* and FP.20 Only few researchers have focused on
the association between prognosis and hematuria/FP. For
example, Inman et al?® revealed that FP or weight loss was a
novel adverse predictor of survival in the preoperative model;
Ataus et al? classified the preoperative symptoms into 3 cate-
gories: “macroscopic hematuria,” “flank pain,” and “during the
follow-up of bladder tumor.” The results showed that the sur-
vival time of the “flank pain” group was significantly shorter
than the survival time of the other 2 groups. But only the tumor
stage was an independent predictor in the Cox multivariate
regression, and the authors explained that all patients in the FP
group had high-grade tumors and all but one had T3/T4
tumors. However, similar findings were not found in our study.
There were no significant differences in the proportion of
high-grade and T3/T4 tumors between the FP group and non-
FP group, except for hydronephrosis.

Patients with FP suffered a worse prognosis than those
without FP, which is consistent with the conclusions of previ-
ous studies.?3?5 There were no differences in OS and CSS



Sun et al

Table 3. The Association between patients’ clinicopathological characteristics and “FP without GH.”

VARIABLE PATIENTS FP WITHOUT GH GH WITHOUT FP P VALUE

Sex, n (%) .510
Male 66 13 (65.0) 53 (57.0)
Female 47 7 (35.0) 40 (43.0)

Age, n (%) 592
<68 57 9 (45.0) 48 (51.6)
=68 56 11 (55.0) 45 (48.4)

Body mass index, n (%) 404
<18.5 5 2(10.0) 3(3.2)
18.5-24 56 9 (45.0) 47 (50.5)
=24 52 9 (45.0) 43 (46.2)

Smoking history, n (%) .858
Yes 21 4 (20.0) 17 (18.3)
No 92 16 (80.0) 76 (81.7)

Herbal usage, n (%) .689
Yes 8 1(5.0) 7 (7.5)
No 105 19 (95.0) 86 (92.5)

Hydronephrosis, n (%) .074
Yes 77 17 (85.0) 60 (64.5)
No 36 3(15.0) 33 (35.5)

Tumor location, n (%) .031
Renal pelvis 64 7 (35.0) 57 (61.3)
Ureter 49 13 (65.0) 36 (38.7)

Tumor size, n (%) .552
>3cm 61 12 (60.0) 49 (52.7)
<3cm 52 8 (40.0) 44 (47.3)

Multifocality, n (%) .980
Yes 28 5 (25.0) 23 (24.7)
No 85 15 (75.0) 70 (75.3)

Pathologic stage, n (%) .008
pT<3 64 6 (30.0) 58 (62.4)
pT=3 49 14 (70.0) 35 (37.6)

Pathologic grade, n (%) .229
Low 15 1(5.0) 14 (15.1)
High 98 19 (95.0) 79 (84.9)

Lymph node status, n (%) 151
pNO 7 3(15.0) 4 (4.3)
pNx 103 17 (85.0) 86 (92.5)
pN+ 3 0 (0.0) 3(3.2)

Lymphovascular invasion, n (%) .016
Yes 23 8 (40.0) 15 (16.1)
No 90 12 (60.0) 78 (83.9)

Abbreviations: FP, flank pain; GH, Gross hematuria. Statistically significant data (the P-value is less than 0.05) are indicated in bold.



8 Clinical Medicine Insights: Oncology

0S-Subgroups €SS -Subgroups
Subgroups
Subgroups ] — GH without FP
—_ (r.;q 1:;:..:'(;': s ~=- FP without GH
== FP without G| 5
< FP and GH
z no FP and GH H Fo “r:-,...;:;"
= -~ FPand GH z
H 2
$ - —
id 3 s t— T T r Py 1
3 p ’
£ ! & b
% ] H
z o S < h P<<0.001
= -~ H
3 P<<0 001 > i
z i o] 3
] = 20 )
£ 2 11 ST 1
3 |
£ i
[ = ol !
1 1 1 1 1 1 1 1 | 1 1 1 1 1
o so 100 150 200 250 300 0 S0 100 150 200 250 300
Time (months) Time (months)
Number at risk Number at risk
Group: GH without FP Group: GH without FP
9 s 12 4 o o 0 3 k) 16 4 1 o 0
Group: FP without GH Group: FP without GH
20 1 o o ° 0 L 20 1 0 0 0 0 0
Group: no FP and GH Group: no FP and GH
30 12 5 1 0 0 0 30 15 1 0 0 0
Group: FP and GH Group: FP and GH
36 10 6 3 1 1 o 36 1 6 3 1 1 0

Figure 3. Kaplan-Meier analysis for OS (A) and CSS (B) in 179 patients with UTUC who divided into 4 subgroups by the presence/absence of gross
hematuria (GH) and flank pain (FP). CSS indicates cancer-specific survival; FP, flank pain; GH, gross hematuria; OS, overall survival; UTUC, upper tract
urothelial carcinoma.

Table 4. Univariable and multivariable Cox regression analyses predicting CSS in 179 patients who underwent RNU for UTUC.

UNIVARIABLE MULTIVARIABLE
P VALUE P VALUE HR (95% CI)

Age (<68 vs >68) 811 - -
Sex (male vs female) .331 - -
Body mass index .609 - -

<18.5-24 vs <18.5 456 - -

=24 vs <18.5 746 - -
Smoking history (yes vs no) .390 - -
Herbal usage (yes vs no) 469 - -
FP and GH <.001 - -

FP without GH vs GH without FP <.001 <.001 5.495 (2.423-12.461)

no FP and GH vs GH without FP .012 - -

FP with GH vs GH without FP .208 - -
Hydronephrosis (yes vs no) .054 - -
Tumor location (renal pelvis vs ureter) 214 - -
Tumor size (=3cm vs <3cm) -336 - -
Multifocality (yes vs no) <.001 .005 2.740 (1.355-5.540)
Pathologic grade (high vs low) .009 377 -
Pathologic stage (pT =2 vs pT[a-is-1]) <.001 .004 3.744 (1.529-9.168)
Lymphovascular invasion (yes vs no) .012 128 -
Adjuvant chemotherapy (yes vs no) .005 137 -

Abbreviations: Cl, confidence interval; HR, hazard ratio; CSS, cancer-specific survival; FP, flank pain; GH, Gross hematuria; RNU, radical nephroureterectomy; UTUC,
upper tract urothelial carcinoma. Statistically significant data (the P-value is less than 0.05) are indicated in bold.

between the GH group and non-GH group. After dividing the OS besides the pathological stage and tumor multifocality.
179 patients into 4 subgroups, the subgroup “FP without GH” Moreover, the hazard ratio of cancer-specific death in people
was significantly associated with adverse pathological charac- with FP was 2.951 times higher than those without FP. In the
teristics and suffered a worst prognosis. Meanwhile, “FP with- subgroup analysis, patients with “FP without GH” had a 5.495
out GH” was one of the independent predictors of CSS and times higher hazard ratio for cancer-specific death than
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Figure 4. Kaplan-Meier estimates for CSS stratified by the risk level in the primary cohort (A) and validation cohort (B). CSS indicates cancer-specific

survival.

patients with painless GH. Stratification of the chief complaint
may help in screening populations with extreme risk of death.
Finally, given that the risk stratification systems are mostly
based on the clinicopathological characteristics of Western
UTUC patients, we developed a simple risk stratification
model suitable for Chinese based on the number of risk factors.
To our knowledge, this is the first study that added complaint
to risk stratification model in UTUC. Our model could help
with counseling and identifying potential patients who would
benefit from more intensive therapy or closer surveillance.

In this study, we explored the predictive effects of combina-
tion of 2 common and easily perceived presenting symptoms in
UTUC on long-term survival. We found that the oncological
outcomes of patients with “FP without GH” were poorest in all
UTUC patients. There are 2 possible explanations: firstly, “FP
without GH” probably means that the blockage was in very
serious condition because tumor had invaded urinary tract
widely at that time. They may present with FP due to ipsilat-
eral hydronephrosis or nerve invasion, but not GH. Our data
also showed the subgroup “FP without GH” had a higher per-
centage of hydronephrosis than the other 3 subgroups. Second,
the presence of GH may have a warning effect. Actually, bleed-
ing usually causes anxiety, while mild pain or discomfort may
not always be taken seriously. Similarly, Yeh et al' thought
hematuria, which included both GH and MH, had a protective
effect. Sadly, GH was not found to be associated with tumor
stage and failed to act as a protective factor in our study. After
removing the counteraction effect of FP on GH, we did not
know whether painless GH was a protective factor, as it was
used as a reference variable (because it is UTUC’s most preva-
lent symptom) in the Cox multivariate analysis. Therefore, fur-
ther evidence is needed to determine the impact of GH on
long-term prognosis.

Unexpectedly, the 5-year CSS rates of the “no FP and GH”
subgroup reached 100%. These tumors were detected primarily

by physical examination or auxiliary examination required after
patient complaints that were not related to UTUC, highlight-
ing the importance of routine physical examination for early
diagnosis and treatment. People should be aware of the occur-
rence of lumbar/flank discomfort and request auxiliary exami-
nations for the early discovery of the potential tumor. Doctors
should also enhance awareness and alertness to avoid missed
diagnosis in clinical practice.

Our data suggested that the presence of GH was signifi-
cantly correlated with renal pelvis tumor, which was similar to
what were reported in the 2 earlier studies.?¢?” The later one?
also revealed that papillary tumors were more likely to develop
GH than sassicular tumors because papillary tumor cells or
surrounding tissues were easier to shed and bleed. Besides,
hydronephrosis was associated with ureteral tumor (61.1% vs
38.9%, P<.001). Raman et al?® suggested that ureteral tumors
were likely to be detected earlier because ureters are more prone
to obstruction. In contrast, patients with ureteral tumors
showed a tendency of muscle-invasive disease at diagnosis in
our cohort (64.8% vs 50.5%, P=.054) and one likely theory was
that plenty of patients had asymptomatic hydronephrosis.
However, patients with pelvic tumors tended to seek treatment
at the hospital for GH.

In terms of preoperative prognostic factors, there is no con-
sensus on the relationship between tumor location, multifocal-
ity, and survival rates. We found that the tumor location was not
an independent prognostic factor, which is in accordance with
the findings of previous large-sample studies.?®?° However, a
multicenter study which involves 609 patients concluded that
ureteral and multifocal tumors displayed a poorer survival status
when compared with renal pelvic tumors.” They thought divid-
ing multifocal tumors into renal pelvis and ureter tumors
according to grade, stage, or the size of the tumors in previous
studies could lead to bias. After stratifying pathological param-
eters, Tai et al’3 found that there was no significant relationship
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between the location and prognosis for tumors <pT2, while the
long-term survival rates of pT3 ureteral tumors were signifi-
cantly lower than pT3 renal pelvis tumors. Park et al’® specu-
lated that renal parenchyma may have a protective effect on
renal pelvis tumors. All in all, prospective randomized con-
trolled trials on tumor location and multifocality are required.

This study has some limitations, such as its retrospective
nature. In addition, in evaluating the relationship between
hematuria and prognosis, we did not distinguish between MH
and no hematuria because MH could not be observed by
patients. Moreover, since only few patients underwent lym-
phadenectomy in our institution, the lymph node status was
not included in the regression analysis. Finally, it was difficult
to standardize the adjuvant chemotherapy dose schedule and
operative approaches between the 2 medical institutions. So
the results need to be validated by well-designed multi-institu-
tion studies.

Conclusion

Flank pain was significantly associated with poor oncological
outcomes, but no differences were noted between GH and
oncological outcomes. The presence of “flank pain without
gross hematuria” was one of the independent risk factors of
CSS and OS besides the pathological stage and tumor multifo-
cality in patients with UTUC treated by RNU. Finally, we
developed a simple risk stratification model based on the num-
ber of risk factors. To our knowledge, this is the first study that
adds complaint to risk stratification model in UTUC.
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