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ABSTRACT

ARTICLE HISTORY

Objective: To report national data on diagnostics and treatment of upper tract urothelial carcinoma
(UTUC) from the Swedish National Registry of Urinary Bladder Cancer (SNRUBC).

Patients and methods: Data from 2015 to 2021 were retrieved, and descriptive analyses were performed
regarding incidence, diagnostic modalities, preoperative tumor staging, quality indicators for treatment
including the use of standardized care pathways (SCP) and multidisciplinary tumor boards (MDTB). Time
trends were explored for the study period.

Results: Registrations included 1,213 patients with renal pelvic cancer and 911 patients with ureteric
cancer with a median age of 74 (interquartile range [IQR] 70-77) and 75 (IQR 71-78) years, respectively.
Incidence rates of UTUC were stable, as were proportions of curative treatment intent. Median number of
days from referral to treatment was 76 (IQR 57-99) and 90 (IQR 72-118) days, respectively, for tumors of the
renal pelvis and ureter, which remained unchanged after introduction of SCP in 2016. Noticeable trends
included stable use of kidney-sparing surgery and increased use of MDTB. For radical nephroureterectomy
(RNU), robot-assisted technique usage increased even for non-organ-confined tumors (cT3-4) and in one
out of three patients undergoing RNU a bladder cuff excision was not registered.

Conclusions: The population-based SNRUBC with high coverage contributes to the knowledge about
UTUC with granular and generalizable data. The present study reveals a high proportion of patients not
subjected to curatively intended treatment and suggests unmet needs to shorten lead times to treatment
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and use of bladder cuff excision when performing radical surgery for UTUC in Sweden.

Introduction

Upper tract urothelial carcinoma (UTUC) challenges the urol-
ogist being a rare disease but also considering a variety of
diverse options for both diagnostic planning and treatment.
Compared to urothelial carcinoma in the bladder, tumors are
more frequently invasive [1] and due to the anatomical nature
of the disease, treatment decisions more often have to rely on
radiology and cytology rather than pathologic assessment of
biopsies. The standard surgical treatment includes radical
nephroureterectomy (RNU) for the majority of the patients,
with or without concomitant retroperitoneal lymph node dis-
section (LND) [2]. Organ-sparing strategies with segmental
ureteric resection in case of distal ureteral tumor localisation
and endoscopic ablative treatment for patients with non-in-
vasive low-risk tumors without signs of high-grade disease
remain oncologically feasible alternatives. There is no

evidence supporting the routine use of neoadjuvant plati-
num-based chemotherapy, yet in selected patients with
locally advanced and inoperable tumors or in the presence of
regional lymph node metastases induction chemotherapy
can be considered [3, 4]. After radical surgery, patients pos-
sessing high-risk criteria in the tumor specimen are today
offered such systemic treatment after radical surgery in the
adjuvant setting based on data from the POUT-trial [5].
Adjuvant systemic immunotherapy using the recently intro-
duced check-point inhibitor nivolumab is another postopera-
tive treatment option to consider for high-risk PD-L1-positive
patients [6]. Preoperative renal function will also likely affect
choice of treatment as 60% of patients become cisplatin-unfit
after RNU [7]. Further complicating the diagnostic planning
and treatment is the fact that intravesical recurrences after
extirpative surgery for UTUC are frequent and increase by
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applying preoperative invasive diagnostic modalities such as
ureteroscopy (URS) with or without biopsy [6]. To improve
management and outcomes for patients with UTUC, creation
of multidisciplinary tumor boards (MDTB) within existing
bladder cancer MDTBs has been suggested [8], in line with
the Swedish guideline-recommendation to refer all patients
with UTUC to a MDTB prior to invasive diagnostic procedures
[9].

Since 2015, patients diagnosed with UTUC are registered in
the Swedish National Registry of Urinary Bladder Cancer
(SNRUBCQ). With high coverage, the registry includes information
on diagnostic pathways and modalities as well as patient and
tumor characteristics and data on treatment [10]. By analysing
this nationwide population-based registry, we aimed to explore
the current clinical practice regarding UTUC in Sweden in order
to reveal trends of diagnostics and treatment to identify where
improvements can be made.

Patients and methods
Study population

We identified 2,362 UTUC-patients in the SNRUBC registered
from January 2015 when the registration of UTUC started until
2021. After exclusions, 2,124 patients with a primary registra-
tion of UTUC remained for evaluation (Figure 1). In case of bilat-
eral synchronous tumors, these patients (n = 43) were excluded
from further analyses, as were 95 patients with incidentally
detected ureteric cancer in conjunction with radical cystec-
tomy for bladder cancer and 23 patients with missing informa-
tion on treatment or treatment intent. In case of concomitant
registration of ipsilateral tumors in both tumor locations (renal
pelvis and ureter, n = 63), patients were referred to as renal pel-
vic tumors. Data comprise individual patient data registered at
diagnosis and treatment including a separate form for oncolog-
ical treatment. All data relies on adherence to national guide-
lines for submission of the registration forms by the local
hospital.

2362 patients with upper tract urothelial carcinoma (UTUC) |

Outcome measures

Data were retrieved regarding age at diagnosis, sex, health-care
region, usage of MDTB, clinical TNM-stage and grade (WHO
1999), tumor location, dates of referral/first visit at a specialist in
urology/diagnosis (either clinically by radiology or by biopsy,
whatever occurred first) and treatment. Additionally, diagnostic
modalities applied were obtained together with data regarding
treatment such as surgical approach (open, laparoscopic or
robot), type of extirpative surgery (RNU or segmental ureteric
resection) or endoscopic treatment and/or instillation therapy
as well as use of systemic chemotherapy. Registration of treat-
ment include an obligation to specify if treatment has been
given with an intent to cure or with a non-curative or palliative
intent. In Sweden, standardized care pathways (SCP) for bladder
cancer (including UTUC) were fully implemented in 2016 [11]
and, being a quality indicator, information whether SCP was
applied or not was also retrieved from the SNRUBC. Other qual-
ity indicators regarding extirpative UTUC surgery [12], such as
distal ureter management with excision of the ipsilateral distal
ureter with a bladder cuff and delivery of systemic chemother-
apy, were also retrieved from the SNRUBC, although information
about extent of LND and use of postoperative single-dose instil-
lation after RNU was lacking.

Statistical analyses

Baseline characteristics are presented as medians with inter-
quartile ranges (IQR) and proportions (%) stratified by tumor
location in the renal pelvis and ureter, respectively. For relevant
variables descriptive data are presented separately for patients
who received treatment with curative intention and patients
who either received no treatment or treatment without curative
intention (palliative care). Incidence rates per 100,000 popula-
tion standardised by age and sex were computed per year for
the total study population and separately for UTUC in the renal
pelvis and ureter. Incidence trend stratified by years was tested
with a simple T-test. Lead times were computed based on days

Patients with multiple simultaneous registrations
(n=43) or missing treatment form (n=77)

2242 patients

i

Patients with incidentally detected ureteric cancer
in conjunction with radical cystectomy (n=95)

r

2147 patients

Patients with no information on treatment modality
(n=16) or unknown treatment intention (n=7)

2124 patients

! I !

369 patients received no
treatment or best supportive care

2438 patients treated
with palliative intent

1507 patients treated
with curative intent

Figure 1. CONSORT-diagram of the study

population.



from date of referral to a) first visit at specialist, b) date of diag-
nosis and ¢) treatment date. A Wilcoxon rank sum test was
applied to compare diagnostic and treatment delays in 2015
(prior to initiation of SCP) versus 2016-2021. Logistic regression
analysis was used to assess changes in MDTB usage by study
years. P-values were computed using a Wald test on the adjusted
logistic model.

Patients were stratified in groups based on increasingly
invasive diagnostic modalities (IDM) as follows: [13] In addition
to cystoscopy and a computed tomography (CT) urography or a
magnetic resonance tomography (MRT), either A) voided urine
cytology (reference group with no instrumentation of the upper
tract), B) retrograde/antegrade pyelography and/or selective
urine cytology, C) ureteropyeloscopy with or without barbotage
for cytology, or D) ureteropyeloscopy with tumor biopsy. If
patients matched several criteria, they were categorized
according to the most invasive modality (e.g. one patient with
both A and B was categorized as B in the calculations). To explore
trends in diagnostics and treatment, difference in proportions of
various study variables between groups by study years were
computed using Chi-2 tests.

For all statistical analyses, the R statistical package version
4.2.3 was used [14].

Ethical review

The study was approved by the Research Ethics Board of Uppsala
University, Sweden (EPN 2023-04690-02).

Results

Baseline patient characteristics are presented in Table 1. Median
age was 74 (IQR 70-77) and 75 (IQR 71-78) years for the 1,213
and 911 patients with UTUC located in the renal pelvis and ure-
ter, respectively.

Incidence

The total number of UTUC diagnoses per year is available in
Table 1. UTUC incidence, standardised by age and sex, remained
unchanged in Sweden during the study period (Table 2).

Lead times and diagnostics

Lead times and diagnostic modalities are presented in Table 3
for the total study cohort. A SCP was applied in 1,030/2,124
(48%) of the patients diagnosed with UTUC, and 401 (19%) were
referred to another hospital for treatment. The median number
of days from referral to diagnosis was 14 (IQR 5-26) and 16 (IQR
5-31) days for UTUC of the renal pelvis and ureter, respectively.
The corresponding median number of days from referral to sur-
gical treatment was 76 (IQR 57-99) and 90 (IQR 72-117) days,
respectively. Comparing lead time from referral to treatment for
patients diagnosed in 2015 before initiating SCP with those
diagnosed 2016-2021, showed no difference (82 [IQR 56-129]
vs. 79 [IQR 51-121] days, p = 0.35). The corresponding lead time
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before and after the initiation of SCP for patients in the sub-
groups with renal pelvic cancer and ureteric cancer were 81 (IQR
56-131) versus 75 (IQR 48-109) days (p = 0.054) and 89 (IQR
55-125) versus 89 (IQR 61-134) days (p = 0.33), respectively. The
proportion of patients discussed in a MDTB was 1,419/2,124
(67%) for the total study period and 1,001/1,507 (66%) in the
subset of patients where curative treatment intent had been
specified. A continuously increasing proportion of patients was
discussed at a MDTB over the included study years (Figure 2a).

The proportion of patients stratified in groups based on
degree of preoperative IDM and tumor location is presented in
Table 3. In the total study population 531/1213 (44%) and
401/911 (44%) of patients with renal pelvic or ureteric cancer
were diagnosed based on cystoscopy, voided urine cytology
and imaging only (IDM group A). No significant change in IDM
usage was noted during the included study period and when
assessing patients with curative intent only a registration of
MDTB did not influence the proportion of IDM usage (data not
shown).

Treatment

Curatively intended treatment was registered for 872/1,213
(72%) and 635/911 (70%) of patients with renal pelvic and ure-
teric tumor location, respectively. These proportions did not
change between study years (data not shown). For these patients,
organ-preserving surgery was registered for renal pelvis tumor
location in 59/872 (6.8%) of whom 50 (5.7%) were treated with
endoluminal resection/ablation and nine (1.0%) with local resec-
tion. Whether these nine individuals were treated with percuta-
neous resection or open resection with or without renal
auto-transplantation is not known. For ureteric tumor location
organ-preserving treatment was registered in 212/635 (33%)
patients, of which 72 (11%) were treated with endoluminal resec-
tion/coagulation and 140 (22%) with segmental ureteric resec-
tion. Additionally, BCG instillation for UTUC was registered for
eight and 17 patients with renal pelvic and ureteric tumor loca-
tion, respectively. The proportion of patients subjected to RNU
by study year did not reveal any significant changes (Figure 2b).
RNU stratified by tumor location (renal pelvis and ureter) was
performed with laparoscopy in 141/816 (17%) and 53/464 (11%),
open surgery in 359/816 (44%) and 222/464 (48%) and robot-as-
sisted technique in 316/816 (39%) and 189/464 (41%) of patients.
When these surgical approaches for RNU were stratified by year
of treatment, a shift towards more robotic surgery over time was
evident (Figure 2c). During study years, an increasing proportion
of robot assisted RNU was observed for patients with clinically
locally advanced cT3-4 and/or cN+ (n = 528) disease (Figure 2d).
Treatment details in the subset of patients with no registration of
curative intention are available in Table S1.

Treatment quality indicators

Separate analysis in the subset of patients that were subjected
to RNU (n = 1,280) showed registration of an ipsilateral bladder
cuff excision during the extirpation of the distal ureter in
522/816 (64%) and 308/464 (67%) of patients with renal pelvic
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Table 1. Background characteristics of the study population.

All patients Curative treatment Palliative treatment or best
intention supportive care
Renal pelvis Ureter Renal pelvis Ureter Renal pelvis Ureter
N=1,213 N=911 N=872 N=635 N =341 N=276
Age at diagnosis Median 74 75 73 74 75 75
IQR 70-77 71-78 70-77 71-78 71-78 71-79
No diagnosed per 2015 171 (14%) 124 (14%) 129 (15%) 83 (13%) 42 (12%) 41 (15%)
year 2016 195 (16%) 116 (13%) 139 (16%) 79 (12%) 7 (17%) 7 (13%)
2017 184 (15%) 138 (15%) 146 (17%) 105 (17%) 38 (11%) 33(12%)
2018 163 (13%) 151 (17%) 117 (13%) 109 (17%) 46 (13%) 44 (16%)
2019 169 (14%) 145 (16%) 112 (13%) 96 (15%) 8 (17%) 49 (18%)
2020 176 (14%) 133 (15%) 121 (14%) 86 (14%) 5(16%) 47(17%)
20212 155 (13%) 104 (11%) 108 (12%) 77 (12%) 47 (14%) 7 (9.7%)
Sex Male 725 (60%) 585 (64%) 528 (61%) 409 (64%) 197 (57%) 176 (63%)
Female 490 (40%) 328 (36%) 344 (39%) 226 (36%) 146 (43%) 102 (37%)
Health-care region  Stockholm/Gotland 255 (21%) 224 (25%) 189 (22%) 167 (26%) 66 (19%) 57 (21%)
Uppsala/ Orebro 260 (21%) 140 (15%) 169 (19%) 81 (13%) 91 (27%) 59 (21%)
South-eastern 124 (10%) 99 (11%) 96 (11%) 74 (12%) 28 (8.2%) 25 (9.0%)
Southern 239 (20%) 211 (23%) 193 (22%) 157 (25%) 46 (13%) 56 (20%)
Western 235 (19%) 157 (17%) 150 (17%) 96 (15%) 85 (25%) 61 (22%)
Northern 100 (8.2%) 80 (8.8%) 75 (8.6%) 60 (9.4%) 25 (7.3%) 20 (7.2%)
cT-stage Cis 14 (1.2%) 53 (5.8%) 12 (1.4%) 36 (5.7%) 2 (0.6%) 17 (6.2%)
Ta 444 (37%) 463 (51%) 361 (41%) 326 (51%) 83 (24%) 137 (50%)
T 152 (13%) 141 (15%) 118 (14%) 97 (15%) 34 (10%) 44 (16%)
T2 94 (7.7%) 86 (9.4%) 77 (8.8%) 66 (10%) 17 (5.0%) 20 (7.2%)
T3 314 (26%) 104 (11%) 213 (24%) 77 (12%) 101 (30%) 27 (9.8%)
T4 97 (8.0%) 12 (1.3%) 44 (5.0%) 7 (1.1%) 53 (16%) 5(1.8%)
Tx 98 (8.1%) 52 (5.7%) 47 (5.4%) 26 (4.1%) 51 (15%) 26 (9.4%)
cN-stage NO 834 (69%) 678 (74%) 674 (77%) 487 (77%) 160 (47%) 191 (69%)
N1 71 (5.9%) 19 (2.1%) 35 (4.0%) 9 (1.4%) 36 (11%) 10 (3.6%)
N2 119 (9.8%) 32(3.5%) 32 (3.7%) 11 (1.7%) 87 (26%) 21 (7.6%)
Nx 189 (16%) 182 (20%) 131 (15%) 128 (20%) 58 (17%) 54 (20%)
cM-stage MO/MxP 1,072 (88%) 871 (96%) 843 (97%) 626 (99%) 229 (67%) 245 (89%)
M1 141 (12%) 40 (4.4%) 29 (3.3%) 9 (1.4%) 112 (33%) 31 (11%)
Clinical grade LMP 9(0.7%) 16 (1.8%) 7 (0.8%) 9(1.4%) 2 (0.6%) 7 (2.5%)
G1 150 (12%) 195 (21%) 117 (13%) 127 (20%) 33(9.7%) 68 (25%)
G2 370 (31%) 291 (32%) 292 (34%) 213 (34%) 78 (23%) 78 (28%)
G3 561 (46%) 365 (40%) 390 (45%) 258 (41%) 171 (50%) 107 (39%)
Gx 123 (10%) 44 (4.8%) 66 (7.6%) 28 (4.4%) 57 (17%) 16 (5.8%)

2Not including a full year.
®No thorax radiology performed.

and ureteric tumor location, respectively. Systemic oncological
treatment was registered for 213 patients in the total population
(induction n =19, neoadjuvant n =22, adjuvant n = 81, palliative
n =79, not specified/other n = 12). For patients subjected to
RNU or segmental ureteric resection with pT2-4 and/or pN+ dis-
ease in the resected specimen, adjuvant systemic chemother-
apy was registered in 62/592 (11%) patients. Stratifying such
adjuvant treatment before and after this was included in
national guideline recommendations in 2019, showed an
increase from 20/342 (5.8%) in 2015-2018 to 42/250 (17%)
between 2019 and 2022.

Clinical versus pathological TNM-stage and grade

Registrations of pathological tumor TNM-stage and grade is
available in Table S2. For the 427 patients where a

preoperative biopsy was undertaken (IDM group D) before
RNU or segmental ureteric resection, pT-stage was higher
compared to the clinical tumor stage based on radiology and
findings in endoscopically obtained biopsies in 128 (27%)
individuals, whereas downstaging occurred in 11/467 (2.4%)
individuals (Table S3). Similarly, upgrading in relation to

Table 2. Standardised (age and sex) incidence per 100,000 individuals.

Total Renal pelvis Ureter
2015 2.99 1.74 1.26
2016 3.10 1.94 1.16
2017 3.14 1.79 1.35
2018 2.99 1.56 1.43
2019 2.90 1.55 1.36
2020 2.83 1.64 1.19
p' 0.108 0.142 0.736

"Trend tested with a simple T-test. 2021 did not include a full year.



endoscopically obtained biopsies was registered in 72/467
(15%) individuals compared to downgrading in 28/467 (5.9%)
(Table S4).

Discussion

The Swedish SNRUBC provides key information on UTUC since
the start of registration in 2015 and improves the understand-
ing of how this rare disease entity is diagnosed and treated,
together with other available UTUC registries [15]. This initial
report on UTUC in SNRUBC identifies some key areas where
improvements are needed. The surprisingly high proportion of
patients not subjected to curatively intended treatment
together with median lead-times from referral to treatment
exceeding those recommended are two such findings.
Furthermore, the lack of a complete distal ureteric excision with
a bladder cuff in one out of three patients subjected to RNU
stands out together with a seemingly limited use of systemic
chemotherapy in conjunction with surgery, even though the
proportion of patients receiving adjuvant chemotherapy
increased after 2019.

The current study holds limitations that need to be
considered. Register-based data may suffer from systematic
reporting bias that for some variables could be more pronounced
due to for example non-intuitive reporting forms. Additionally,
with the registration form applied during the study years, the
proportion of individuals subjected to LND (and the extent of
LND) is unknown. Moreover, lack of details for some variables
limits the possibility to draw firm conclusions of the retrieved
data, asin the assessment of the proportion of patients discussed
at MDTB where we lack information about when this occurred
during the diagnostic process. As a result, it is difficult to
determine the impact of MDTB on the initiation of invasive
diagnostic procedures or kidney sparing strategies. Still, nation-
wide registers like the present allow for assessment of real-world
data in larger study groups, which is favourable in a low

A MDTB, %, Renal Pelvic and Ureteric Cancer
80 7 — . frendtest P<0.001 = abam _7;; 1
- — == N4S -
60 e
__-FEa | [eos | | 2
40 50.0
20
0 2015 2016 2017 2018 2019 2020 2021
106/212 123218 152/251 1471225 155/208 1727207 146/185
B Nephroureterectomy, %, Renal Pelvic and Ureteric Cancer
R =807 [ e — w0 .7 .
726 : 753 774 76.4 75.8 :
60 :
40
= [ [Trend test: P=D.309
20
2015 2016 2017 2018 2019 2020 2021

154/1212 176/218 189/251 175226 159/208 157/207 150/185
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Table 3. Description of initial diagnostic pathways.

Renal pelvis Ureter
N=1,213 N=911
Standardized care pathway? Yes 638 (62%) 392 (50%)
Missing 176 127
Referral to other hospital for Yes 235 (19%) 166 (18%)
treatment
Days from referral to first visit Median 12 9
at specialist IQR 7-16 3-15
Missing 16 18
Days from referral to diagnosis Median 14 16
IQR 5-26 5-31
Missing 12 17
Days from referral to treatment ~ Median 76 20
(RNUP or segmental resection or QR 57-99 72-117
endoluminal resection) Missing 390 208
MDTB* Yes 792 (66%) 627 (70%)
Missing 7 13
IDM groups¢ A 531(44%) 401 (44%)
B 68 (5.6%) 54 (5.9%)
C 99 (8.2%) 49 (5.4%)
D 515 (42%) 407 (45%)

2Only patients diagnosed 2016 and after; "RNU =radical nephroureterectomy;
‘MDTB = multidisciplinary tumor board; ‘DM = invasive diagnostic
modalities: A) voided urine cytology or radiology only, B) retrograde/
antegrade pyelography and/or selective urine cytology, C) ureteropyeloscopy
with or without barbotage for cytology or D) ureteropyeloscopy with tumor
biopsy

incidence disease such as UTUC. Also, the current study is
strengthened by the previously reported high coverage in the
SNRUBC [10].

Exploring incidence trends in Sweden during the study years
2015-2020 revealed stable levels of UTUC diagnoses. Compared
to other contemporary population-based reports, data from the
Netherlands showed an increased incidence of UTUC from 1993
to 2017 [16], whereas data from NHS England 2013-2019
showed stable UTUC incidence [17], and US data from 2004 to

Percentage robotic surgery for radical nephroureterectomy,
Renal Pelvic and Ureteric Cancer

C
80 = = Trend test: P<0.001
69 _--FazT
40 — -~ T 485 49.2
[ T340 35.7
20 28.0
21.2
0
2015 2016 2017 2018 2019 2020 2021
38/179 56/200 69/203 66/185 83171 89/181 102/159
D Percentage robotic surgery for radical nephroureterectomy,
Renal Pelvic and Ureteric Cancer, cT3-4/cN+
80 - — - Trendtest P<0.001
60 P,
40 | 447 -1 279 | | 444 || 467
20 _ —go— 7254 7295
0
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5/61 17167 13/44 21/47 21/49 28/63 14/30

Figure 2. (A) Proportion of multidisciplinary tumor board (MDTB) usage per year. (B) Proportion of radical nephroureterectomy (RNU) per year. (C) Propor-
tion of robot assisted RNU per study year for the total population and (D) for clinically non-organ confined (cT3-4) and/or node positive (cN+) disease.
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2016 showed a slight decrease, yet with an increasing proportion
of primary metastatic disease during the study years [18].
Another key observation is the relatively high proportion of
patients (617/2,124 [29%]) diagnosed with UTUC in the current
series that for some reason could not receive treatment with
curative intent, compared to 15% in a recent tertial referral
center study [19], highlighting the importance of population-
based registries for exploring real-world trends.

The nationwide introduction of SCP tended to shorten the
total delay from referral to treatment for patients with renal
pelvic cancer. Still, a median total delay from referral to surgical
treatment of 76 and 90 days for renal pelvis and ureteric cancer
means that the majority of patients were operated with a
delay above the proposed limits of 1 month for ureteric cancer
and 2 months in patients with hydronephrosis, after which
worse survival outcome has been reported [20]. The identified
increased use of MDTB was observed during the study period
is in line with guidelines [9]. Other quality indicators such as
excision of an ipsilateral bladder cuff in conjunction with RNU
displayed a lower extent of guideline adherence with a
bladder cuff excised in less than two out of three patients
despite a high risk of ureteral stump recurrence in up to 30%
of these patients [21]. However, there are possibly other ways
of evaluating and reporting distal ureter management rather
than reports from individual urologists that would better
reflect this variable such as registration of a ureteric orifice
remnant at cystoscopic follow-up.

Therisk of upstaging in the radically resected UTUC-specimen
in the current nation-wide study was less frequent compared to
a recent multicenter study reporting upstaging in 60% of all
patients [22]. Similarly, upgrading in the pathologic specimen
occurred only in 15% of the patients in the current series
compared to 42% in the multicenter study by Mori et al. [22].
Possibly, the differences could be explained by differences
regarding clinical workup and diagnostic strategies. In the
current population-based data, less than half of all patients were
subjected to IDM with ureteroscopic biopsies, compared to all
patients in the multicenter trial, implying selection mechanisms.
Nonetheless, the notion that preoperative staging in UTUC is
associated with a high level of uncertainty remains, stressing the
importance of close co-operation with dedicated uro-
pathologists and uro-radiologists in a MDTB setting.

Surgical approach for RNU during the study years adheres to
aglobal trend of more robotic technique in favor of conventional
laparoscopy and open surgery [23]. Current guidelines
recommend an open approach in non-organ-confined or
clinically node positive disease [3], based on weak evidence [24].
Still, one out of three patients subjected to RNU for cT3-4 and/or
cN+ disease were operated with robotic technique in the current
data and almost half of these patients during latter study years
(Figure 2d), suggesting that advantages in perioperative
outcomes and an increased familiarity with a technique has led
to expansion of indications of its usage. Further studies are
needed to decide whether a robotic approach can yield non-
inferior oncological results also in high-risk patients. This is also
an issue in terms of distal ureter management where the

minimally invasive extravesical approach has been linked to
increased rates of intravesical recurrences [25].

Recommendations for systemic treatment changed during
the included study years, as adjuvant platinum-based
chemotherapy became standard treatment in case of >pT1
and/or pN+ based on the POUT-trial published in 2020 [5]. In
Sweden, clinical implementation started in 2019, which
mirrors the marked increase in usage from that year onward
in our data (5.8% 2015-2019 vs. 17% 2019-2022). Thus,
compared to contemporary data from NHS England 2013-
2019 where 20% of patients with muscle invasive UTUC
received systemic chemotherapy in conjunction with surgery
[17]1, our present data reveal a more conservative attitude.
Also noteworthy, the current study reflects treatment before
adjuvant nivolumab was introduced as an option for high-
risk PD-L1 positive patients [6]. Albeit growing, the use of
pre- and postoperative systemic therapy in our national data
pinpoints another area of UTUC treatment that can and
should be improved.

Conclusion

The present data give insights into contemporary trends in UTUC
diagnostics and treatment in Sweden. Albeit with limitations in
terms of both possible misclassification and lack of important var-
iables, we identified a surprisingly high proportion of patients
that did not receive treatment with curative intent (29%), and
treatment lead times beyond current recommendations.
Assessment of oncological outcomes and survival will be possible
through additional follow-up studies, allowing for further investi-
gations of the concerns addressed in the current work.
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