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ABSTRACT

Upper tract urothelial cancers (UTUC) are uncommon and the information guiding their management used to be driven
from small single center studies. Multi-center international collaborations should provide clinicians with best manage-
ment practices as well as prognostic factors guiding treatment decisions and outcomes. We reviewed literature from the
largest multicenter collaborations for radical nephroureterctomy (RNU) performed for management of UTUC. Our re-
view included over 50 recent manuscripts from 2009-2012 that were published from multi-center UTUC collaboration
groups. Our review aims to determine of the prognostic factors predicting oncological outcomes after RNU and to pro-
vide insights about possible maximization of cure with utilization of multimodal treatment approaches. Application of
approaches comprising RNU including lymphadenectomy and systemic chemotherapy; particularly in neoadjuvant set-

tings; might have implications on improvement of oncological outcomes in high risk patients.
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1. Introduction

Upper tract urothelial carcinoma (UTUC) is rare disease
that accounts only for 5% of UC and 7% - 8% of renal
tumors [1]. Select patients with small unifocal low grade
lesions can be treated with endoscopic tumor ablation.
However, Radical nephroureterectomy (RNU) with exci-
sion of an ipsilateral bladder cuff remains the gold stan-
dard treatment in patients with invasive UTUC and a
functional contralateral kidney [2-4]. Despite the refine-
ments of surgical techniques and the development of
effective chemotherapeutics, oncological outcomes of
patients with UTUC did not change significantly over the
last decades [5]. The relative rarity of UTUC together
with the heterogeneity of clinicopathological features and
survival outcomes precluded prospective design of clini-
cal studies. Clinical decision-making has historically
been based on small, single center retrospective studies.
These studies could not provide clinicians with a full
understanding of prognostic parameters and tools to
guide tailoring more effective multimodal treatment
strategies.

Whereas tumor stage and histologic grade are well es-
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tablished prognostic factors of outcome after RNU, the
prognostic significance of other potentially relevant
variables, such as tumor location, architecture, necrosis,
lymphovascular invasion (LVI) among others, has not
been clearly established. Utilizing newly evolving prog-
nostic factors in clinical decision making will lead to
better tailoring of treatments which may potentially im-
prove survival rates.

Defining the extent of lymph node dissection (LND)
and thoughtful integration of systemic therapy may help
improve treatment outcomes of patients with advanced
UTUC. Neoadjuvant chemotherapy may be particularly
advantageous in UTUC since the loss of renal function
after RNU may render a patient ineligible for cisplatinum,
the most effective agent currently in use for Urothelial
cancers. Unfortunately, chemotherapy and more aggres-
sive surgery may expose the patients to increased mor-
bidity, and hence the need for development of selection
criteria.

In this review, we sought to more clearly define man-
agement strategies, prognosis, and the impact of potential
prognostic factors on oncological outcomes after surgical
management of UTUC. We reviewed literature published
from largest multicenter collaborations for UTUCs. We
developed a library of over 50 publications from 2009-
2012 based on huge international multi-center UTUC
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collaborations which retrospectively analyzed data from
high volume European, North American or Asian centers
focusing on prognostic factors and outcome of UTUC
after RNU. There were two main UTUC collaborations
used for the purpose of this review. The first collabora-
tion combined data for 1462 patients who underwent
RNU with ipsilateral bladder cuff resection for UTUC
between 1987 and 2007 from 14 participating centers.
The other collaboration aimed at validation of findings
proved through the first collaboration and included 785
patients who underwent RNU between 1987 and 2008 at
nine different centers, Data analyzed included clinico-
pathologic features and oncological outcomes. In all
studies, all surgical specimens were processed according
to standard pathologic procedures, and all slides were
re-reviewed by genitourinary pathologists according to
prospectively defined uniform criteria. All pathologists
were blinded to clinical outcomes.

2. Prognostic Factors

All potential clinic-pathological prognostic factors were
studied. Table 1 demonstrates the differences in oncolo-
gical outcomes based on the most significant prognostic
factors.

3. Clinical Factors
3.1. Age

The association of advanced age and poor oncological
outcome for UTUC remains debatable. Elderly patients
may have lower cancer specific survival (CSS) and over-
all survival (OS) after RNU, probably due to differences
in care patterns or a decrease in the patient’s defense
mechanisms. In fact, utilization of LND and systemic
therapy is less likely in older patients. However, many
elderly patients can be cured with RNU suggesting that
advanced age alone should not hinder aggressive man-
agement of potentially curable UTUC [6,7]. Performance
status should be combined with age in calculation of
treatment options for elderly cancer patients.

3.2. Gender

Gender does not seem to affect the biological behavior of
UTUC or outcomes after RNU. In a large multicenter
study, gender was not among the independent predictors
of oncological outcomes after RNU as shown in univari-
ate and multivariate Cox regression analyses predicting
disease recurrence and cancer-specific mortality [8].

3.3. Obesity

Obesity adversely impacts oncological outcomes in pa-
tients with UTUC (Table 1). Ehdaie et al., found 37%
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Table 1. 3Y and 5Y survival rates based on different clinic-
pathological parameters.

DEFS (%) CSS (%)

3y 5Y 3y 5Y

Stage
Ty, Ta, Tis 94 92 97 94
T1 89 88 92 91
T2 75 71 81 75
T3 52 48 62 54
T4 16 5 24 12

Grade
Low 92 88 94 89
High 60 57 69 63

LN

No 77 73 92 77
Yes 30 23 41 35

LVI
No 80 77 85 80
Yes 48 44 58 50

Architecture
Papillary 81 79 86 82
Sessile 45 40 55 46
Concomitant CIS

No 77 74 81 76
Yes 56 56 66 60

BMI
<25 86 86 86 84
25-299 84 74 70 65
>30 59 49 53 47

Symptoms

Asymptomatic 77 73 79 76
Local symptoms 70 69 74 72
Systemic symptoms 39 34 40 35

difference in both 5Y-disease free survival (DFS) and
5Y-CSS rates between patients with BMI > 30 (49%,
47%) compared to patients with BMI < 25 (86%, 84%)

[9].

3.4. Preopertaive Symptoms

The presence of symptoms as well as the performance
status is well known prognostic factors in kidney cancer.
Multicenter UTUC collaboration could not find a sig-
nificant difference in oncological outcomes between as-
ymptomatic compared to patients with local symptoms
[10]. However, The presence of systemic symptoms such
as weight loss, anorexia and bone pain were usually as-
sociated with worse oncological outcomes, even in pa-
tients suspected to have clinically localized disease [10].
One could assume that, patients with systemic symptoms
may harbor micrometastatic disease and could potentially
benefit from a more rigorous metastatic evaluation or
perioperative chemotherapy regimens.
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3.5. Hydronephrosis

Hydronephrosis was shown to be a sign of advanced dis-
ease and poor outcome in both bladder cancer and UTUC
[11-13]. Brien et al., found hydronephrosis, positive cy-
tology and high ureteroscopic grade to be independently
associated with non-organ confined (NOC-UTUC). Ab-
normality of all three variables had 89% and 73% posi-
tive predictive value for pT,+ and NOC-UTUC, respec-
tively, but when all tests were normal, the negative pre-
dictive value was 100% [14]. Preoperative evaluation for
hydronephrosis can identify patients at risk of non-organ-
confined UTUC and such knowledge might impact
treatment choice, including consideration of periopera-
tive chemotherapy [14].

4. Pathological Factors
4.1. Tumor Stage

Pathological stage remains the most important predictor
of DFS and CSS in UTUC. Table 1 demonstrates the
differences in survival rates for different pathological T
stages. The metastatic potential increases with advancing
tumor stage and therefore prognosis worsens and be-
comes dismal in T, disease which has a 5Y-DFS of less
than 5%. The risk of disease recurrence or death due to
cancer was almost doubled with every step higher at
pathological T stage [3]. Integration of perioperative
chemotherapy, particularly in neoadjuvant settings with
aggressive RNU including LND might be the only
available treatment option that might improve the dismal
prognosis of locally advanced UTUC.

4.2. Tumor Grade

Grade is not only an independent predictor of oncologi-
cal outcome but also one of the most important parame-
ters for decision making in treatment of UTUC. Unsur-
prisingly, 2/3 of the patients has high grade disease at
RNU [3]. We were able to create a nomogram which can
accurately predict non-organ confined UTUC preopera-
tively based on three readily available parameters; grade,
architecture and location of the tumor. Tumor grade rep-
resented the most influential predictor and spans the en-
tire spectrum of risk points (0 - 100 points) in this nomo-
gram followed by architecture then, lastly, tumor location
[15]. This simple preoperative prediction model can be
utilized for patient counseling, selection for neoadjuvant
systemic therapy and guidance to the extent of LND
during RNU.

4.3. Lympadenectomy, LN Status and Nodal
Prognostic Factors

Nodal status is one of the important predictors of DFS
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and CSS in UTUC [3,16-19]. Roscigno et al., found pNx
to be significantly associated with a worse prognosis than
pNy in pT,4 tumors [17-18,20]. LND might have more
significant impact on outcome in patients expected to
have pT,, disease, while it might not make a survival
difference in those with localized organ confined disease.
The probability of LN involvement increases in patients
with higher T stages, for whom, LND might improve
staging and thereby help guide decision making regard-
ing adjuvant chemotherapy [17,21-22]. A minimum of 8
removed LNs seemed to be the most informative cutoff
with 75% probability of finding 1 positive node [18].
Meanwhile, 30% LN density (defined as the number of
positive nodes divided by the total number of LNs re-
moved) seems to be the most prognostic [23]. Recently,
extranodal extension was found to be a powerful prog-
nostic factor [24].

LNs were found to be involved in 20% - 25% of pa-
tients who underwent LND during RNU [3,17,18,20].
With the biological similarity and from the model of
UCB, extended LND during RNU may provide with
more accurate staging and might be curative for patients
with limited nodal involvement, particularly in the era of
neoadjuvant chemotherapy. However, the indications and
extent of LND during RNU are still not standardized,
since the current evidence is based on retrospective stud-
ies and prospective trials are still needed [16]. Moreover,
Even in academic centers, LND was performed only in
40% - 50% of cases [16].

4.4. Lymphovascular Invasion

Lymphatic vessels serve as the primary pathway for me-
tastatic tumor cell spread, and so lymphovascular inva-
sion (LVI) has an important prognostic role in most ma-
lignancies, including UTUC. LVI was recently reported
in =25% of RNU specimens and was associated with
established features of biologically aggressive UTUC,
such as advanced stage, high tumor grade, LN metastasis,
sessile tumor architecture, tumor necrosis, and concomi-
tant carcinoma in situ. Moreover, LVI has been identified
as an independent predictor of disease recurrence and
cancer-specific mortality [3,25,26]. Addition of LVI to
standard pathologic features (pathologic T stage, grade,
and LN status) has been demonstrated to improve predic-
tive accuracy for both disease recurrence and cancer-
specific mortality by a statistically significant, but clini-
cally small, margin. This margin was larger when the
analyses were restricted to patients without LN metasta-
sis and those who did not undergo LND [25].

4.5. Tumor Architecture

Sessile tumor architecture was reported in ~25% - 30%
of UTUC surgically removed by RNU [27,28]. Finding
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sessile rather than a papillary architecture, was associated
with established features of biologically aggressive
UTUC, such as advanced stage, high tumor grade and
LN metastasis. It has been shown to independently pre-
dict oncological outcomes after RNU [3,27,28]. Table 1
shows the difference in survival rates of patients with
papillary cancers and those with sessile tumors. The pre-
viously mentioned preoperative nomogram combining
tumor architecture with histological grade and tumor
location achieved 76.6% accuracy for predicting non-
organ-confined UTUC [15].

4.6. Carcinoma in Situ

Carcinoma in situ (CIS) is a flat intraepithelial lesion
characterized by marked cytologic abnormalities, and is
considered as a marker of genetic instability associated

with development of multifocal metachronus tumors [29].

In UTUC, CIS has been demonstrated to be a significant
independent predictor of subsequent bladder recurrence.
Furthermore, presence of concomitant CIS in patients
with organ-confined UTUC is associated with aggressive
pathological features and worse oncological outcomes
after RNU [30,31]. Moreover, history of bladder CIS was
associated with higher risk of recurrence and death from
cancer after RNU (5Y DFS and CSS were 53%, 59%
versus 71% and 75% in those without history of bladder
CIS), suggesting the need for aggressive surveillance
regimens and multimodal management strategies in pa-
tients who develop UTUC after a history of bladder CIS
[29].

4.7. Necrosis

Extensive tumor necrosis (defined as >10% of the tumor
area) was reported in 22% of UTUC during pathological
evaluation of RNU specimens and was associated with
other aggressive pathological features including high
grade, LN metastasis, LVI, sessile architecture and con-
comitant CIS. Moreover, it was also an independent pre-
dictor of oncological outcomes after RNU in UTUCc
[32]. However, this was not validated in UTUCyv, as it
was only associated with a worse outcome on univariate
analysis; but could not maintain independent prognostic
value in multivariate analysis [33]. Further validation
studies are needed before tumor necrosis can be used to
guide clinical decision-making after RNU.

4.8. Tumor Location

It is still debatable whether tumor location has a signifi-
cant impact on outcomes of UTUC. The difference in
oncological outcomes between tumors in the pelvicaly-
ceal system versus ureteric tumors might be not signifi-
cant [34]. However, studying patients that were treated
with RNU after development of tumors at ureteroenteric
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junction after urinary diversion, we could identify the
aggressive behavior of these peculiar tumors and the
poor outcomes, which calls for use of multimodal treat-
ment including systemic chemotherapy in treatment of
these aggressive malignancies [35].

5. Management
5.1. Surgical Management

RNU is still the gold standard treatment of invasive
and/or high grade UTUC. Outcomes after RNU did not
change significantly over the time, despite staging and
surgical refinements and availability of active systemic
treatment. Minimally invasive surgical modalities for
UTUC management (endoscopic tumor ablation or La-
paroscopic RNU) are more utilized for selected patients.
Oncological outcomes after laparoscopic RNU were
comparable to open RNU. However, laparoscopic RNU
is usually selectively performed in favorable-risk patients
[36-38]. Previous history of endoscopic tumor ablation
may not compromise oncological outcomes after RNU,
alleviating the concerns about the oncological safety of
endoscipc ablation and possible progression with delayed
RNU [4].

5.2. Perioperative Chemotherapy

Utilization of peri-operative systemic chemotherapy in
UTUC management remains low [15,39,40]. Improve-
ments in treatment outcomes necessitate rigorous inves-
tigation and application of multi-modal treatment ap-
proaches and enhanced identification of high-risk pa-
tients.

5.3. Neoadjuvant Chemotherapy

Despite the compelling evidence for the use of neoadju-
vant platinum-based chemotherapy for high risk UCB,
few patients receive neoadjuvant chemotherapy prior to
RNU. The potential advantages of neoadjuvant chemo-
therapy in UTUC include potential eradication of sub-
clinical metastases, improved patient tolerability prior to
surgical extirpation and ability to deliver higher chemo-
therapy doses prior to loss of global renal function.
Studying advanced UTUC cases with loco-regional nodal
metastases, we found that neoadjuvant systemic therapy
followed by aggressive surgical consolidation may im-
prove oncologic outcomes. This approach represents a
promising treatment strategy for UTUC patients with
known or at risk for advanced disease [39]. A similar
finding was found in T, tumors (unpublished data).

5.4. Adjuvant Chemotherapy

There is an overall higher utilization of adjuvant com-
pared to neoadjuvant chemotherapy in management of
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UTUC [40]. However, adjuvant chemotherapy is still
infrequently used to treat high risk UTUC after RNU (in
a large multicenter collaboration including 1390 patients
with 542 (39%) high risk UTUC (pT;N,, pT4N, and/or
lymph node positive), only 12% of all and 22% of high
risk UTUC patients, received adjuvant chemotherapy).
Adjuvant chemotherapy had minimal impact on onco-
logical outcomes. In fact, adjuvant chemotherapy im-
parted a trend toward slightly worse CSS and OS, largely
because it was administered more often in patients with
higher stage and grade [40].

5.5. Future UTUC Collaborative Research
Exploring Molecular Biomarkers

Future research into prognostic biomarkers for UTUC
and integration with other clinic-pathological parameters
may guide selection for systemic therapies and tailoring
of individualized multimodal treatments as well as design
of clinical trials. This might potentially improve the ma-
nagement and outcomes of UTUC patients. We started to
explore multiple biomarkers involved in different cancer
pathways and we found a panel of cell cycle related bio-
markers to be promising [41]. Incorporation of bio-
markers into clinical practice might potentially allow an
enhanced patient counseling, individualized (neo)adju-
vant chemotherapy recommendations, and patient-speci-
fic surveillance regimens.

6. Conclusion

Despite the refinement of surgical modalities, there was
no significant improvement in oncological outcomes
after management of UTUC, reflecting the underutiliza-
tion of multimodal treatment approaches. Understanding
the biology of the disease and accurate stratification of
patients based on emerging prognostic indicators may
enable tailoring more effective multimodal treatments
and design of clinical trials. Pathological stage, grade,
LVI, tumor architecture are the most important patho-
logical prognostics. Systemic therapy, particularly
neoadjuvant chemotherapy, combined with aggressive
surgical consolidation might improve oncologic out-
comes in high risk UTUC patients.
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