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Introduction
Upper tract urothelial carcinoma (UTUC) accounts for 5% of urothelial malignancies [1].
The disease-free survival for patients with upper tract tumors is variable and ranges from
45–90%. Survival probabilities for patients undergoing nephroureterectomy are closely tied
to disease stage and grade [2]. Patients diagnosed with pTa or pT1 disease have a 90% or
higher cure rate with surgery compared to only 40% of those with pT3 disease [3,4].

In the absence of clinical lymphadenopathy or metastatic disease, it is difficult to clinically
stage UTUC because biopsy specimens can only reveal tumor grade, not tumor invasion.
Traditionally, all patients with upper tract tumors were treated with extirpative surgery.
Advances in endoscopic technology have permitted successful management for selected
patients using ureteroscopy or percutaneous surgery, but nephroureterectomy remains the
standard of care for large volume or high grade lesions in patients with bilaterally
functioning kidneys [5].

Despite extirpative surgery, disease-specific survival for high-grade disease is only 50–60%
at five years, whereas five-year disease-specific survival is greater than 80% and 90%,
respectively, for grades 2 and 1 [6,7]. High-grade disease has an 82% association with
disease burden ≥pT2, itself a strong negative prognostic factor for survival [3,7]. The
positive effects of neoadjuvant chemotherapy on advanced bladder cancer has prompted
many to examine the effects of treating locally advanced or metastatic UTUC with
perioperative chemotherapy [4,8,9]. Neoadjuvant chemotherapy has the advantage of
providing potential prognostic information based on the response of the primary tumor, and
the presence of both kidneys maximizes the oncologist’s ability to deliver effective
cytotoxic doses of chemotherapy.

Opponents of neoadjuvant chemotherapy express a concern that the use of neoadjuvant
chemotherapy delays extirpative surgery and can result in decreased survival. In addition,
some urologists remain reluctant to utilize initial endoscopic management over immediate
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nephroureterectomy. In this study, we sought to evaluate whether such a delay in time to
extirpative surgery had any effect on survival of these patients with UTUC.

Patients and Methods
This study was performed with the approval and oversight of the local Institutional Review
Board for the Protection of Human Subjects. Retrospective chart review identified a total of
247 patients with UTUC treated with nephroureterectomy or ureterectomy at the University
of Texas MD Anderson Cancer Center between 1990 and 2007. Patients with evidence of
distant metastases at presentation were excluded from this analysis (n=7). The indications
for surgery were large volume, high grade, tumor invasion into the muscularis propria, or
Ta, T1, or carcinoma in-situ refractory to ureteroscopic resection with or without BCG
therapy.

Clinical tumor stage was determined by the highest tumor stage on endoscopic specimen or
cytology obtained prior to nephroureterectomy or ureterectomy. Specialized genitourinary
pathologists examined all specimens according to local institutional procedure. All slides
were re-examined for this study to ensure homogeneity and standard pathologic readout.
Clinical and pathologic stage was assigned according to the 1997 TNM staging system.
Pathologic grade was classified according to the 2004 WHO Classification system.

Patients were divided into two groups based on the timing from presentation to
nephrouretectomy or ureterectomy. Patients in the “early” surgery group underwent
nephroureterectomy or ureterectomy less than three months after diagnosis. Patients in the
“delayed” surgery group underwent surgery three months or more after diagnosis. The cut-
point of 3 months was selected based on previous reports which declared 3 months or more
as a delay in time to definitive therapy for upper tract and bladder urothelial carcinoma
[10,11]. Selected patients in each group also underwent neoadjuvant chemotherapy. The
chemotherapeutic regimen of choice included 4–6 cycles of dose-dense methotrexate,
vinblastine, adriamycin, and cisplatin (M-VAC) [12]. Determination of timing of surgery
and receipt of neoadjuvant treatment was based on individual decision-making between
patients and their respective physicians. Surgical approach (open or laparoscopic) and the
extent of lymphadenectomy was based on surgeon preference.

Surveillance after (nephro)ureterectomy included routine history, physical, and cystoscopy
every 3 months in the first post-operative year, every 6 months in years 2–3, and yearly
thereafter. For patients with high-grade or invasive disease, urine cytology, serum
chemistries, and liver enzymes were obtained at the same schedule. Evaluation of the
contralateral urinary tract (and remnant ureter when applicable) was by retrograde
pyelography or ureteroscopy on a biannual or yearly basis. Abdominal and pelvic CT or
MRI was performed every 6 months in the first 2 post-operative years and yearly in the next
3 years for patients with high-grade or invasive disease. Bone scan was performed in the
setting of symptoms or elevated alkaline phosphatase.

From the chart review database, descriptive statistics were obtained on the following
variables: age at diagnosis; gender; race; tumor location, grade, and stage; performance
status; surgical factors; time from diagnosis to surgery; receipt of neoadjuvant therapy; and
recurrence and survival outcomes. The interval of time from diagnosis to
nephroureterectomy was analyzed as both a continuous and categorical variable. The
association between categorical data was tested using the Chi-square test or Kruskal-Wallis
test. Differences in continuous variables across nonparametric variables were tested using
the Mann-Whitney U test. Survival outcomes and time to recurrence were evaluated from
the date of surgery. Kaplan-Meier survival analyses were used to determine recurrence-free,
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disease-specific, and overall survival. The disease-free survival between the two groups was
compared using log-rank analysis. Univariate and multivariate analyses were performed
with Cox-proportional hazards model. The level of statistical significance in this study was
set at p<0.05 and all reported p values were two-sided. All analyses were performed with
SPSS version 13.0 for Windows (SPSS Inc., Chicago, IL).

Results
All Patients

Tumor and treatment characteristics for all patients are summarized in Table I. Of 240
patients studied, 186 (78%) patients received definitive surgical treatment less than three
months from diagnosis, and 54 (22%) patients underwent surgery at least 3 months after
diagnosis. Nephroureterectomy was performed in 226 (94%) patients and ureterectomy in
the remainder. Among all patients’ tumors, 21% were histologically low grade, and 79%
were high grade. Stage was pT2 or higher in 50% of patients. Pathologic features such as
CIS, lymphovascular invasion, and necrosis within the tumor were present in 42%, 31%, and
34% of patients, respectively. Multifocality characterized 41% of tumors. Tumors were
located in the renal pelvis 58% of the time and in the proximal ureter in 36% of cases.

Thirty-three patients received neoadjuvant chemotherapy: Of the 54 patients undergoing
delayed surgery, 50% (27) were delayed because they received neoadjuvant chemotherapy.
Six of the 33 patients who received neoadjuvant chemotherapy were not included in the
delayed surgery group since they did not complete all of their treatment cycles and instead
underwent early surgery. An additional 9/54 (17%) in the delayed group were surveilled and
managed endoscopically. Other reasons that contributed to delayed surgery included referral
patterns, medical co-morbidities, decisions to proceed with surgery based on radiographic
response and stability of disease following chemotherapy. Of patients in the early group,
4/186 (2%) underwent initial endoscopic management. Of patients undergoing early surgery,
61% of tumors were in the renal pelvis, whereas 48% of tumors were in the renal pelvis
among patients undergoing delayed surgery. Lymphadenectomy was performed in 133
(55%) of 240 patients, including 33 (61%) patients who underwent delayed surgery. The
mean number of lymph nodes resected per patient overall and in the delayed surgery groups
were 4.0 and 4.9, respectively.

Incidentally, 38 of the 240 studied patients also underwent adjuvant chemotherapy (15.8%).
In the early surgery group, 30 of 186 patients received adjuvant chemotherapy (16.1%), as
did 8 of the 54 patients who underwent delayed surgery (14.8%). A single patient in the
early surgery group received both adjuvant and neoadjuvant chemotherapy, as did four
patients in the delayed surgery group. All five patients who got both neoadjuvant and
adjuvant treatment had node-positive disease and underwent open nephroureterectomy. Of
this small group of five, two patients (who underwent delayed surgery group) were still alive
at follow up, including a single patient who did not relapse.

The early surgery group had slightly better ECOG performance status, with 59% having a
PS of 0, compared to 52% in the delayed surgery group. Median follow-up (range) was 35
(0–186) months in the patients who underwent early surgery and 19 months (3–134) in the
delayed surgery group. Patient and tumor characteristics were otherwise similar between the
two groups of patients.

On univariable analysis, pathologic tumor stage, grade, presence of tumor necrosis,
lymphovascular invastion, and worse ECOG performance status were significantly
associated with death from disease. In multivariable model, pathologic stage, ECOG
performance status, and lymphovascular invasion retained statistical significance. Delay in
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treatment was not associated with a worse outcome alone or following adjustment for
potential confounding factors, including pathologic stage.

Overall, 61 (25%) of 240 patients experienced disease relapse. This included 25.3% of the
early group and 25.9% of the delayed surgery group. Overall, there were no differences
between the early and delayed surgery groups with respect to recurrence-free, disease-
specific, and overall survival (Figure I). The 5-yr cumulative disease-specific survival in the
early and delayed groups was 71.6% (95%CI 63–78.4%) and 70.6% (95%CI 49–84%),
respectively (p=NS). The 5-yr cumulative overall survival was also similar: 59.5% (95%CI
51–67%) in the early group and 69% (95%CI 48–83%) in the delayed group, respectively
(p=NS).

Patients not Receiving Neoadjuvant Treatment
While the primary goal of our report is to study the effects of time to surgery, since a
significant proportion of patients received chemotherapy – and administration of
chemotherapy could obviously have been an independent determinant of patient outcomes –
we repeated the analyses after excluding patients who underwent neoadjuvant
chemotherapy. Overall, 33 (14%) of 210 of patients received neoadjuvant chemotherapy. 27
of the 33 patients who underwent neoadjuvant chemotherapy fell into the delayed surgery
group, thus comprising 50% of the 54 patients who underwent delayed surgery.

On univariable analysis, pathologic tumor stage, grade, presence of tumor necrosis,
lymphovascular invasion, and worse ECOG performance status were significantly
associated with death from disease. On multivariable analysis, only lymphovascular
invasion and ECOG performance status were significantly associated with death from
disease. Delay in treatment was not associated with a worse outcome alone or following
adjustment for potential confounding factors.

Excluding patients who received neoadjuvant chemotherapy, five-year recurrence-free,
disease-specific, and overall survivals were similar between the groups of patients receiving
early versus delayed surgical treatment (Figure II). The 5-yr cumulative disease-specific
survival in the early and delayed groups was 71.6% (95%CI 63–79%) and 81.5% (95%CI
52–94%), respectively (p=NS). The 5-yr cumulative overall survival was also similar:
61.3% (95%CI 53–69%) in the early group and 77% (95%CI 50–91%) in the delayed group,
respectively (p=NS).

Discussion
We identified no difference in survival between patients treated with immediate
nephroureterectomy/ureterectomy compared to those whose extirpative surgery was delayed
by 3 or more months from the time of presentation.

Nephroureterectomy is considered the gold standard for high grade, invasive, or bulky upper
tract neoplasms [13]. Select patients with disease that is low volume and low grade may
experience durable disease control from endoscopic management [14–17]. For example,
Boorjian et al. retrospectively examined a series of 155 patients and showed no survival
detriment in 12 patients whose nephrouretercotomies were delayed by a mean of 196 days
after ureteroscopic biopsy due to management by laser ablation [17]. The comparison groups
in this study were 75 patients whose nephroureterectomies were delayed by a mean of 28
days after ureteroscopic biopsy, and 34 patients who underwent surgery on the basis of
imaging and cytology findings alone. These and other findings suggest that the delay from
ureterocopic management may not be detrimental in UTUC, whereas delayed radical
cystectomy for bladder cancer, however, has been shown to be detrimental [10,18,19]. Our
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study sought to assess the safety of delayed surgery in UTUC in the context of ureteroscopic
management or neoadjuvant chemotherapy.

In this study the most common reason for a delay in surgery was the use of neoadjuvant
chemotherapy. A limited number of studies have directly evaluated the role of neoadjuvant
chemotherapy in patients with UTUC. Igawa et al. reported a series of 15 patients treated
with neoadjuvant cisplatin-based chemotherapy: 8 patients responded and 2 patients’ tumors
were downstaged to pT0 [20]. Despite the limited data regarding efficacy of neoadjuvant
chemotherapy for UTUC, there are compelling reasons for its use in this population.
Neoadjuvant chemotherapy may downstage tumors and may treat micro-metastatic disease
that is missed by conventional staging [21]. A strategy to downstage disease prior to surgery
may improve outcomes in UTUC. We have previously shown that surgery alone for ≥pT2
disease resulted in a 10-year disease-specific survival of only 65%, though the
corresponding survival rate was 87% for patients <pT2 [6]. Because radical
nephroureterectomy is often the surgical treatment of choice in UTUC, and patients are
often advanced in age or have underlying chronic renal insufficiency; a neoadjuvant
approach allows the administration of full, effective doses of cytotoxic therapy [21,22].

The failure of current surgical and medical treatments to improve UTUC outcomes,
especially for high grade and ≥pT2 disease, obligates that the standard treatment paradigm
change to an approach that identifies neoadjuvant candidates by tumor grade on pre-surgical
ureteroscopic biopsy [2,6,22]. A significant survival advantage has been demonstrated for
patients receiving neoadjuvant cisplatin-based chemotherapy for bladder cancer [12,21].
Randomized controlled trials to properly address the use of neoadjuvant chemotherapy in
UTUC may be impractical, but similarities between the histopathology of UTUC and
bladder cancer may indicate that responses to cytotoxic treatment may be comparable.

While our study is not designed to measure the effect related to neoadjuvant chemotherapy
compared to surgery alone (which would be best done in a prospective fashion), our findings
might at least partially allay fears that administration of neoadjuvant chemotherapy in
UTUC may cause worse outcome because of the delay to surgery. Our study does have a
selection bias in that patients who are selected for neoadjuvant chemotherapy are thought to
usually have worse disease at presentation. Seeing that outcomes are equivalent between
groups, in this light, makes the prospect of delaying surgery more reassuring.

It is worth emphasizing the point that a delay in surgery in the patients we studied did not
necessarily mean a delay in treatment. Half of the delayed patients received neoadjuvant
chemotherapy, and still others were managed endoscopically. Based strictly on our results, a
delay in surgery (for any reason) may actually be safe. Based on our intuition we only
recommend delaying surgery in the setting of an interim treatment such as neoadjuvant
chemotherapy or endoscopic management.

We acknowledge certain critical limitations of this study. A selection bias for deciding
timing of surgery is inherent in that decisions were made by each patient and his or her
respective surgeon. A related limitation is that, due to the difficulty in clinically staging
upper tract tumors, the analyses grouped pathologic low- and high-stage disease when
comparing the early and delayed surgery cohorts. There was a discrepancy in follow-up
time: median was 29 months overall and just 19 months in the delayed surgery group. This
difference is likely consequent to temporal practice patterns, as neoadjuvant chemotherapy
and delayed surgery have become more common in recent years. It should also be noted that
the power of our analyses to detect outcome differences between the early (n=186) and
delayed (n=54) groups was attenuated by the disparity in size between those groups.
Furthermore the referral-based nature of our practice caused specific limitations in treatment
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data prior to extirpative surgery, such as number of endoscopic procedures per patient.
Finally, while in our practice most patients received pre-operative cisplatinum based
therapy, this report was not intended to address issues specific to chemotherapy – whether
neoadjuvant or adjuvant – nor to compare chemotherapeutic regimens.

Conclusions
Patients diagnosed with UTUC can experience a time lag from presentation to extirpative
surgery. This analysis found no difference in survival between patients undergoing
immediate versus delayed nephroureterectomy surgery. While our observations may allay
concerns regarding delaying extirpative surgery for appropriate reasons such as initial
endoscopic management or to allow time for the use of neoadjuvant chemotherapy, these
findings await independent prospective evaluation to determine their ultimate clinical
significance.
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Figure I.
Overall-survival in all patients (n=240), who underwent early (<3 months) or delayed (≥3
months) extirpative surgery.
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Figure II.
Overall-survival of patients who did not receive neoadjuvant chemotherapy (n=207), who
underwent early or delayed surgery.
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Table I

Patient, Tumor, and Treatment Characteristics

All Patients
(n = 240)

Early Surgery
(n = 186)

Delayed Surgery
(n = 54)

P

Median Age (IQR) 69 (16) 67 (17) 69 (14)

Median months follow-up (IQR) 29 (46) 35 (51) 19 (28) <0.0001

Mean Delay to Surgery (mo) -- 0.8 14.4 <0.0001

Gender (%)

 Male 157 (65) 119 (64) 38 (70) 0.3868

 Female 83 (35) 67 (36) 16 (30)

Race (%)

 White 210 (88) 161 (87) 49 (91) 0.5845

 Black 10 (4.2) 9 (4.8) 1 (1.9) 0.3297

 Other 20 (7.8) 16 (8.2 4 (7.4) 0.7809

Performance Status (%)

 0 137 (57) 109 (59) 28 (52) 0.3797

 1 102 (43) 77 (41) 25 (46) 0.5325

 2 1 (0.4) 0 (0) 1 (1.9)

Clinical Nodal stage (%)

 N1 13 (5.4) 8 (4.3) 5 (9.3) 0.1578

 N2 17 (7.1) 12 (6.5) 5 (9.3) 0.4810

 N3 0 0 (0) 0 (0)

Pathologic Node Positive (%) 30 (8.8) 21 (11.3) 9 (16.7) 0.2949

Pathologic T stage (%)

 pT0 4 (1.7) 1 (0.5) 3 (5.6) 0.0111

 pTis 15 (6.3) 9 (4.8) 6 (11) 0.0640

 pTa 47 (20) 40 (21.5) 7 (13) 0.1651

 pT1 54 (23) 42 (22.5) 12 (22) 0.9559

 pT2 40 (17) 29 (15.6) 11 (20) 0.4089

 pT3 67 (28) 56 (30.1) 11 (20) 0.1616

 pT4 13 (5.4) 9 (4.8) 4 (7.4) 0.4649

High Grade (%) 189 (79) 147 (79) 42 (78) 0.8435

Tumor Location (%)

 Renal Pelvis 140 (58) 114 (61) 26 (48) 0.0853

 Proximal Ureter 87 (36) 63 (34) 24 (44) 0.1561

 Distal Ureter 13 (5) 9 (5) 4 (8) 0.4649

Mean Tumor Size (cm) 3.4 3.8 2.8 0.2284
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All Patients
(n = 240)

Early Surgery
(n = 186)

Delayed Surgery
(n = 54)

P

Necrosis (%) 82 (34) 64 (34) 18 (33) 0.8643

Lymphovascular Invasión (%) 74 (31) 60 (32) 14 (26) 0.3650

CIS (%) 101 (42) 72 (39) 29 (54) 0.0497

Multifocal Tumor (%) 98 (41) 74 (40) 24 (44) 0.5417

Mean No. Lymph Nodes Removed 4.4 4.1 5.3 0.2008

Neoadjuvant Chemotherapy (%) 33 (14) 6 (3.2) 27 (50) <0.0001

Coincident bladder cancer

 All Types (%) 132 (55) 101 (54) 31 (57) 0.6878

 High Grade (%) 83 (35) 58 (57) 25 (81) 0.3548

 Stage ≥ T2 (%) 18 (8) 16 (16) 2 (7) 0.1746
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