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Purpose: We examined the impact of lymphadenectomy on the clinical outcomes of
patients with upper tract urothelial cancer treated with radical nephroureterectomy.
Materials and Methods: Data were collected on 1,130 consecutive patients with
pT1-4 upper tract urothelial cancer treated with radical nephroureterectomy at 13
centers worldwide. Patients were grouped according to nodal status (pN0 vs pNx vs
pN�). The choice to perform lymphadenectomy was determined by the treating
surgeon. All pathology slides were reevaluated by dedicated genitourinary patholo-
gists. Univariable and multivariable Cox regression models measured the associa-
tion of nodal status (pN0 vs pNx vs pN�) with cancer specific survival.
Results: Overall 412 patients (36.5%) had pN0 disease, 578 had pNx disease
(51.1%) and 140 had pN� disease (12.4%). The 5-year cancer specific survival
estimate was lower in patients with pN� compared to those with pNx disease
(35% vs 69%, p �0.001), which in turn was lower than that in those with pN0
disease (69% vs 77%, p � 0.024). In the subgroup of patients with pT1 disease
(345) cancer specific survival rates were not different in those with pN0 and pNx.
In pT2-4 cases (813) cancer specific survival estimates were lowest in pN�,
intermediate in pNx and highest in pN0 (33% vs 58% vs 70%, p � 0.017). When
adjusted for the effects of standard clinicopathological features pN� was an
independent predictor of cancer specific survival (p �0.001). pNx was signifi-
cantly associated with worse prognosis than pN0 in pT2-4 upper tract urothelial
cancer only.
Conclusions: Nodal status is a significant predictor of cancer specific survival in
upper tract urothelial cancer. pNx is significantly associated with a worse prog-
nosis than pN0 in pT2-4 tumors. Patients expected to have pT2-4 disease should
undergo lymphadenectomy to improve staging and thereby help guide decision
making regarding adjuvant chemotherapy.
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and Acronyms

CIS � carcinoma in situ
CSS � cancer specific survival
DFS � disease-free survival
ECOG PS � Eastern Cooperative
Oncology Group performance status
LN � lymph node
LND � lymphadenectomy
LVI � lymphovascular invasion
RNU � radical nephroureterectomy
UTUC � upper tract urothelial cancer
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UPPER tract urothelial carcinoma is a relatively rare
neoplasm, accounting for about 5% of all urothelial
cancers.1 Approximately 30% of patients have muscle
invasive UTUC of the renal pelvis or of the ureter at
presentation and the incidence of lymph node metas-
tasis ranges from 30% to 40% at surgery.2,3 Nodal
involvement is a poor prognostic indicator, and chemo-
therapy and radiotherapy rarely result in significantly
improved survival.4 However, lymphadenectomy is
not currently performed in all patients treated with
radical nephroureterectomy for UTUC because it re-
mains controversial whether this procedure improves
patient survival.5,6 Nevertheless, LND is known to be
an essential component of the surgical management of
bladder cancer because it allows not only postopera-
tive risk stratification7 but also seems to improve dis-
ease specific and overall survival.8–12 Recently several
studies reported that LND at RNU provides a survival
benefit in patients with locally advanced UTUC.13–15

Nonetheless these reports are comprised of small sam-
ple sizes and single institution analyses. Thus, we
used a large multicenter cohort to evaluate the impact
of LND on clinical outcomes of patients with UTUC
treated with RNU. We further hypothesized that LND
improves staging, thereby altering outcomes in pa-
tients undergoing radical surgery for UTUC.

PATIENTS AND METHODS

Patients
This study received institutional review board approval and
all participating sites provided the necessary institutional
data sharing agreements before study initiation. A total of 13
centers worldwide provided data. A computerized data bank
was generated for data transfer. After combining the data
sets reports were generated for each variable to identify data
inconsistencies and other data integrity problems. Through
regular communication with all sites resolution of all iden-
tified anomalies was achieved before analysis. Before the
final analysis the database was frozen and the final data set
was produced for the current analysis.

This study comprised 1,453 patients who underwent
RNU with ipsilateral bladder cuff resection between 1987
and 2007. Patients with pTa (295) and pTis disease (28)
were excluded from analysis as they had no risk of lymph
node metastasis. Patients affected by muscle invasive
bladder cancer before or during followup were also ex-
cluded from study, leaving 1,130 available for analysis.
Median patient age was 69.9 years (range 27 to 94).

Treatment
Of the 1,130 patients 924 (82%) underwent open RNU and
206 (18%) underwent laparoscopic RNU. Overall 552 pa-
tients (49%) underwent LND (open 84%) in addition to
RNU (laparoscopic 16%). The choice to perform LND was
determined by the surgeon based on clinical presentation
as well as the location and laterality of the primary tumor.
LND normally included the para-aortic, paracaval or in-
teraortocaval nodes from the renal hilum to the inferior
mesenteric artery in renal pelvis and proximally ureteral

tumors. In mid and lower ureteral tumors nodes from the
renal hilum to the bifurcation of the common iliac artery
and ipsilateral pelvic nodes were removed, respectively.
The standardization of LND was impossible due to the
multicenter and retrospective design of the study. Overall
187 patients (16.6%) received adjuvant chemotherapy, in-
cluding 128 in the subgroup treated with LND. The crite-
ria for the delivery of adjuvant chemotherapy were not
standardized due to the retrospective and multicentric
design of the study. In 97% of the patients chemotherapy
was platinum based, consisting mainly of methotrexate,
vinblastine, doxorubicin and cisplatin.

Pathological Findings
Only primary UC tumors were included in this study. All
surgical specimens were processed according to standard
pathological evaluation procedures and all slides were
rereviewed by genitourinary pathologists according to
identical strict criteria. All pathologists were blinded to
clinical outcomes. LNs were identified macroscopically
and/or by palpation. The total number of identified LNs
and the number of LNs involved with tumor were docu-
mented. All pathological slides were rereviewed according
to strict criteria by genitourinary pathologists blinded to
the original pathology slides and clinical outcomes. Patho-
logical staging was performed according to the 2002 TNM
classification of the American Joint Committee on Cancer.
Tumor grade was assessed according to the 1998 World
Health Organization/International Society of Urological
Pathology consensus classification.16 Lymphovascular in-
vasion was defined as the presence of tumor cells within
an endothelium lined space without underlying muscular
walls.17 The presence of concomitant CIS and tumor ar-
chitecture were also assessed in every representative sec-
tion.18

To ensure the validity of the pathological data extrac-
tion 2 pathologists independently reviewed specimens
from 145 patients while blinded to patient clinical param-
eters and the finding of the other reviewer. Inter-reader
reliability measured using the intraclass correlation coef-
ficient was greater than 0.95 for each pathological char-
acteristic.

Followup
Patients were generally followed every 3 to 4 months for
the first year following RNU, every 6 months from the
second through the fifth years and annually thereafter.
Followup consisted of a history, physical examination,
routine blood work and serum chemistry studies, urinary
cytology, chest radiography, cystoscopic evaluation of the
bladder and radiographic evaluation of the contralateral
upper urinary tract. Elective bone scans, chest computer-
ized tomography or magnetic resonance imaging were per-
formed when clinically indicated. Median followup for pa-
tients alive at last followup was 45 months (range 1 to
250).

Cause of death was determined by the treating physi-
cians, by chart review corroborated by death certificates or
by death certificates alone. Death certificates were re-
trieved from the archived death certificates and reviewed
for cause of death. Attribution of cause of death on the
death certificate is in 2 parts. Part I lists death caused by
immediate cause of death (final disease or condition re-
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