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nephroureterectomy for
localized high-risk upper tract
urothelial carcinoma
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Tong Zhang and Yunfeng He*

Department of Urology, The First Af liated Hospital of Chongging Medical University,
Chonggqing, China

Background: The kidney-sparing surgery (KSS) technique for upper tract
urothelial carcinoma (UTUC) shows potential, yet its ef cacy in treating high-
risk UTUC is a topic of debate. This study seeks to assess and compare the impact
of KSS versus radical nephroureterectomy (RNU) on renal function and long-term
oncological outcomes in patients with localized high-risk UTUC.

Methods: This study retrospectively analyzed 115 patients diagnosed with high-
risk UTUC and treated with KSS or RNU in the First Af liated Hospital of
Chongging Medical University from January 2018 to June 2024. The primary
endpoint of this study was overall survival (OS). Secondary endpoints included
disease-free survival (DFS), metastasis-free survival (MFS), intravesical recurrence-
free survival (IVRFS), and postoperative renal function changes. Additionally,
predictors of OS, DFS, MFS, and IVRFS were evaluated through Cox
regression models.

Results: There were no signi cant differences in the 3-year OS (88.1% vs 78.5%),
DFS (60.3% vs 53.9%), MFS (82.1% vs 71.9%), and IVRFS (80.2% vs 69.3%) rates
between the KSS and RNU groups, which included 29 and 86 patients,
respectively. 6 months after intervention, renal function decreased signi cantly
in RNU group, but not in KSS group. In univariate Cox regression analysis, the
surgical procedure did not exhibit signi cant associations with OS, DFS, MFS, or
IVRFS. Subsequent multivariable Cox regression analysis revealed that
preoperative creatinine levels, pathological stage, and intraoperative bleeding
emerged as independent predictors of OS. Moreover, pathological stage was also
an independent predictor for DFS and MFS.
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Conclusions: KSS exhibits similar oncological ef cacy as RNU in managing
localized high-risk UTUC, with less damage to patients and bene t of better
preservation of renal function. Adverse factors such as elevated preoperative
creatinine levels, advanced pathological stage, and increased intraoperative
blood loss may correlate with inferior overall survival. Additional prospective
research is necessary to con rm the validity of our ndings.
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kidney-sparing surgery, radical nephroureterectomy, renal function, survival, upper
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1 Introduction

Upper tract urothelial carcinoma (UTUC) refers to urothelial
carcinoma that originates from the renal pelvis and ureter. This
malignancy is relatively rare, comprising only 5% to 10% of all
urothelial carcinomas (1). UTUC presents a greater clinical
challenge compared to bladder cancer. Chinese patients with
UTUC typically present with seemingly good health, yet
frequently demonstrate adverse pathological characteristics, such
as high-grade pathology and muscular invasion (2). Radical
nephroureterectomy (RNU) with cystectomy cuff is the standard
treatment for localized high-risk UTUC. However, RNU is
associated with a spectrum of postoperative complications and
potential renal function impairment in patients. Cisplatin-based
postoperative adjuvant therapy is dif cult to tolerate in some
patients (3), and complications such as chronic kidney disease
after RNU may even increase the overall mortality rate (4).
Additionally, elderly patients may experience poorer outcomes
after RNU compared to their younger patients (5). Kidney-
sparing surgery (KSS), including segmental ureterectomy (SU)
and endoscopic surgery, may have shorter operating time than
RNU, reduce postoperative complications, and protect renal
function (6). It has demonstrated satisfactory ef cacy in low-risk
UTUC patients, but its ability to eliminate tumor cells in high-risk
cases is still controversial.

As surgical technology advances and the concept of precision
medicine evolves, an increasing number of patients and clinicians
are opting for organ-preserving surgical techniques to treat tumors
instead of radical surgery under the premise of ensuring the
prognosis of oncology. The 2025 version of the European
Association of Urology (EAU) guidelines underscores the
increasing importance of KSS in managing UTUC. However,
there remains a scarcity of robust evidence regarding the
oncological outcomes of KSS in high-risk UTUC treatment,
necessitating further clinical research to substantiate its ef cacy.
Apart from the inherent risk factors associated with high-risk
UTUC, additional variables in uencing the prognosis of patients
with high-risk UTUC necessitate further validation. Therefore, we
conducted this study at our center to further evaluate the safety and
feasibility of KSS in high-risk UTUC patients and provide
experience for KSS in high-risk UTUC patients.
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2 Materials and methods

2.1 Study population

This study retrospectively analyzed patients with UTUC who
underwent surgical treatment at the First Af liated Hospital of
Chongging Medical University from January 2018 to June 2024.
Inclusion criteria: Patients identi ed as localized high-risk UTUC
according to the latest version of the 2025 European Association of
Urology EAU risk strati cation criteria. It is worth noting that
multifocal, tumor diameter, and hydronephrosis were considered
weak criteria for de ning high risk in the latest version of risk
strati cation, and these factors were still listed as high-risk factors in
this study, as shown in Figure 1. Exclusion criteria: (1) Patients with
a follow-up period of less than 6 months or those who underwent
neoadjuvant therapy; (2) Patients with distant metastasis or lymph
node metastasis; (3) Patients with end-stage renal disease or a
solitary kidney; (4) Patients who had previously undergone radical
cystectomy for high-grade bladder cancer or radical organ resection
for other malignancies; (5) Patients with synchronous bladder
cancer or other malignant tumors; (6) Patients with
bilateral UTUC.

This study was conducted in accordance with the Helsinki
Declaration and approved by the Ethics Committee of Chongging
Medical University Af liated to Chongging Medical University. As
this study is a retrospective study based on medical records, the
requirement to obtain signed informed consent was waived.

2.2 Data collection

Patients were categorized into two groups according to the
treatment they received: the RNU group and the KSS group. Data
concerning the study participants, encompassing baseline
characteristics, tumor-related indicators, surgery-related
indicators, adjuvant therapy, and surgical outcomes, were
extracted from the electronic medical record system for a
thorough analysis. All study subjects were followed up for at least
6 months postoperatively. Collect postoperative follow-up data
through electronic medical record system and telephone
interviews. Typically, patients underwent follow-up every 3-4
months within the rst 2 years after surgery, every 6 months
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Low-risk UTUC I

1.Unifocal disease

High-risk UTUC

2.Tumour size <2cm
3.Negative for high-grade cytology
4.Low-grade URS biopsy

5.No invasive aspect on CT

Strong criteria for high risk
definition:

1.High-grade cytology
2.High-grade URS biopsy

3.Local invasion on CT

m\/eak criteria for high risk
definition:

1.Multifocal diseaase

2 Tumour size >2cm

3.Hydronephrosis

4 Histological subtype

FIGURE 1
2025 EAU guidelines risk strati cation criteria.

from the third to the fth year, and annually thereafter. Each patient
who received KSS was informed that the risk of recurrence might be
higher than with radical surgery, and that close, active follow-up,
including regular cystoscopic or ureteroscopic surveillance, was an
essential component of successful KSS management, with the
understanding that repeat procedures might be necessary. The
primary endpoint of this study was overall survival (OS).
Secondary endpoints included disease-free survival (DFS),
metastasis-free survival (MFS), intravesical recurrence-free
survival (IVRFS), and postoperative renal function changes.

2.3 Surgical procedures

The clinicians provided detailed explanations of the two
treatment options (RNU and KSS) to all participants using
standardized terminology. Patients were educated that RNU is
currently the established treatment for high-risk UTUC and were
given autonomy to select their preferred treatment approach. The
RNU procedure was performed according to the standard surgical
protocol for radical nephroureterectomy with bladder cuff excision.
The KSS surgical interventions comprised SU and endoscopic
procedures, with the majority of enrolled patients undergoing SU.
The SU process conformed to the customary procedure, wherein
post-resection of the af icted ureteral segment, the choice of end-to-
end anastomosis of the ureter, ureteral reimplantation into the
bladder, or anastomosis between the ureter and renal pelvis was
based on the location of the lesion. Endoscopic treatment primarily
involved accessing the affected ureter via an ureteroscope through
the urethra and employing laser ablation or electrocautery with a
resection loop for tumor removal.

2.4 Statistical analysis
Statistical analyses were conducted using SPSS 21.0, with

normally distributed continuous variables expressed as mean —
SD (independent-samples t-test for intergroup comparisons; paired
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t-test for preoperative-postoperative comparisons) and skewed data
as median (IQR) (Mann-Whitney U test for intergroup; Wilcoxon
signed-rank test for paired comparisons). Categorical data were
analyzed by Pearson c2, Yates-corrected c2, or Fisher’s exact test
based on theoretical frequency. Kaplan-Meier survival curves were
generated to depict postoperative survival rates, and Log-rank tests
were used for intergroup comparisons. Univariate and multivariate
Cox proportional hazards regression models were employed to
identify prognostic factors in high-risk ureteral carcinoma. A two-
sided P-value < 0.05 was considered statistically signi cant.

3 Results
3.1 Baseline characteristics

A total of 115 patients with high-risk UTUC were collected and
included in this study, including 86 patients undergoing RNU and
29 patients who underwent KSS. Among them, the KSS group
included 23 patients undergoing SU and 6 patients undergoing
endoscopic surgery. The imaging results before and after treatment
were shown in Figure 2.

General clinical data and tumor characteristics of the two
groups are shown in Table 1. There were no signi cant
differences in age, BMI, gender, smoking history, hematuria,
lumbago, hydronephrosis, preoperative creatinine and
preoperative eGFR between KSS group and RNU group (P>0.05).
The KSS group exhibited signi cantly higher prevalence rates of
diabetes (27.6% vs. 9.3%, P = 0.032) and coronary heart disease
(20.7% vs. 4.7%, P = 0.023) compared to the RNU group. Tumor
laterality differed signi cantly between groups (right-sided
predominance in KSS vs left-sided in RNU, P = 0.036). No
signi cant difference existed in pathological types (P = 0.128),
though notably, 3 patients had histological subtypes:the KSS
group included 1 case of squamous cell carcinoma and 1 case of
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FIGURE 2

TABLE 1 Comparison of general clinical data of patients.

Preoperative and postoperative CT images of SU patients were received. (A) Preoperative ureteral tumor site of the patient; (B) Preoperative
hydronephrosis; (C) No recurrence was found in the operation area of the same patient 19 months after operation; (D) No hydronephrosis was
found in the same patient 19 months after operation.

Characteristics KSS(n=29) RNU(n=86) t/c /Z
Age (years) 68.31 — 10.13 67.65 — 8.09 0.355 0.723
BMI(kg/m?) 24.28 — 3.32 2359 —2.71 1.128 0.262
Gender, n (%) Male 18(62.1%) 46(53.5%)
0.647 0.421

Female 11(37.9%) 40(46.5%)
Smoking history, n (%) 10(34.5%) 28(32.6%) 0.036 0.849
Hypertension, n (%) 15(51.7%) 35(40.7%) 1.073 0.300
Diabetes, n (%) 8(27.6%) 8(9.3%) 4.623 0.032
Coronary heart disease, n (%) 6(20.7%) 4(4.7%) 5.151 0.023
Hematuria, n (%) 22(75.9%) 59(68.6%) 0.549 0.459
Lumbago, n (%) 9(31.0%) 31(36.0%) 0.240 0.624
Hydronephrosis, n (%) 23(79.3%) 79(91.9%) 2.270 0.132
Preoperative creatinine ( mol/l) 93(79.50~131.50) 102(78.75~125) -0.441 0.659
Preoperative eGFR (ml/min/1.73 m?) 68.91 — 26.53 63.36 — 20.42 1.029 0.310
Tumor

Left 9(31.0%) 46(53.5%)
Laterality, n (%) 4.382 0.036

Right 20(69.0%) 40(46.5%)

Single 28(96.6%) 77(89.5%)
Single or multifocal, n (%) 0.606 0.436

Multifocal 1(3.4%) 9(10.5%)

Renal pelvis and upper ureter 1(3.4%) 13(15.1%)
Location, n (%) middle and lower ureter 27(93.1%) 64(74.4%) 4.157 0.114

Both 1(3.4%) 9(10.5%)
Diameter(cm) 2.30(1.75~3.00) 2.48(1.70~3.01) -0.355 0.723
Pathological type, n (%) Low grade UC 6(20.7%) 12(14.0%) 3.756 0.128

(Continued)
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