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Abstract

Objective To investigate the existence of predictive fac-

tors for concomitant, primary UUT-UCC and BC. Upper

urinary tract urothelial cell carcinoma (UUT-UCC) is a

pan-urothelial disease of the transitional epithelial cells.

Although several studies have shown the association of

bladder recurrence following UUT-UCC, little is known on

the incidence of concomitant UUT-UCC and bladder can-

cer (BC) without previous BC.

Materials and methods A retrospective review of 673

patients diagnosed and treated for UUT-UCC was per-

formed. Patients with history of BC were excluded. We

investigated age, sex, location of the upper tract tumor

(calyx, renal pelvis, upper ureter, mid-ureter, lower ureter),

multifocality, clinical symptoms, tumor grade and patho-

logical stage. Contingency tables and chi-square test were

used for categorical variables and analysis of variance

(ANOVA) for quantitative variables.

Results 450 patients eligible for inclusion were identified.

Of these, 76 (17 %) presented concomitant primary UUT-

UCC and BC. Location of primary UUT-UCC was in calyx

and/or renal pelvis in 25 patients (34 %), upper ureter 8

(11 %) and lower ureter 37 (49 %). In 6 patients (8 %),

data were missing. Concomitant BC was found in 10, 18,

and 33 % of patients with primary caliceal/renal pelvis,

upper ureter and lower ureter UUT-UCC, respectively. On

multivariate analysis, location of UUT-UCC was the only

predictive factor for concomitant bladder tumor (OR: 1.7;

95 % CI, 1.007–2.906 p = 0.047).

Conclusions Our findings suggest that the possibility of

concomitant BC in primary diagnosed patient with UUT-

UCC is as high as 33 % and mainly depends on upper tract

tumor location.
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cancer � Cancer recurrence � Risk factors � Concomitant

Introduction

It is well known that UUT-UCC is a pan-urothelial disease

of the urothelial cells, which covers the luminal surface of

the entire urinary tract extending from renal calyces to the

proximal urethra. Furthermore, many UCCs are multifocal

and synchronous tumors that can be detected both in the

bladder and in the upper tracts at primary diagnosis [1–7].

The possibility of developing synchronous, multifocal

UCC in the urinary tract may be explained by two theories:

The first is the ‘‘Field Cancerization theory’’ [3] in which

the multifocal development of cancer is secondary to the

continuous exposure of the urothelium to carcinogens in

the urine and the second is the ‘‘seeding or cancer cell

implantation of cancers cells theory’’ [4] in which multiple

carcinomas are the result of intraluminal spread from a

single lesion.

The urinary bladder is the most frequent site of recur-

rence following primary treatment of UTT, with rates that

vary from 15 to 50 % [6, 8–12]. Up to 80–90 % of bladder

recurrences occur within the first 2–3 years from primary

treatment of UUT-UCC [6, 9, 10, 13–15]. Although UUT-

UCC is an uncommon pathology after treatment of primary

bladder tumors, it is known that its incidence is higher in
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patients with high-grade disease and those with urinary

reflux [16, 17].

Very little is known on the simultaneous diagnosis of

primary upper tract tumors and bladder carcinoma,

although its incidence appears to be low. Only in 8–13 %

of cases, concurrent bladder cancer is present [1, 5]. Spe-

cifically, to our knowledge, there are no studies that eval-

uate clinical factors that predict the simultaneous presence

of UUT-UCC and bladder UUC.

Accordingly, the objective of this study was to deter-

mine whether exist any clinical factors that predict the

presence of concomitant bladder cancer in patients with no

previous history of bladder cancer who were diagnosed

with primary UUT-UCC.

Materials and methods

Study design and data collection description

A retrospective analysis of 673 patients diagnosed and

treated for UUT-UCC at our center from 1950 to 2008 was

performed. Data collection and analysis were conducted in

accordance with an Institutional Review Board (IRB)

approved protocol. Patients were assessed and treated

according to the Fundació Puigvert guidelines for the

protection of human subjects recruited under institutional

review board–approved protocols.

In order to evaluate preoperative predictive factors of

concomitant bladder cancer and primary UUT-UCC, the

study population was divided into two groups: (a) patients

with primary UUT-UCC and simultaneous bladder cancer

and (b) patients with primary UUT-UCC without bladder

cancer.

Inclusion/exclusion criteria

Inclusion criteria were primary UUT-UCC treated either

with radical or with conservative approach, and the pres-

ence of concomitant bladder cancer. Exclusion criteria

were previous history of bladder cancer.

The following variables were investigated: age, sex,

location of the tumor in the upper tract (calyx, renal pelvis,

upper ureter, mid-ureter, lower ureter), multifocality (sol-

itary/multiple), clinical symptoms (microscopic hematuria,

gross hematuria, flank pain and urosepsis), radiological

findings both on i.v. urography and on CT scan (normal,

hydronephrosis, filling defect, non-functioning kidney,

renal or pelvic mass), tumor grade and pathological stage.

Location of primary upper tract tumor was confirmed by

pathology specimen.

Tumors were staged according to the TNM classification

2002 and graded according the 1973 World Health

Organization classification and then revisited according to

last WHO and TNM classification.

Statistical analysis

Variables were described as mean and standard deviation

for quantitative analysis, and as percentage and case load

number for categorical analysis. Contingency tables and

chi-square test were used for categorical variables analysis,

and analysis of variance (ANOVA) was used for quanti-

tative variables studies. Finally, a multivariate approach

was performed using binary logistic regression and the

forward stepwise method with the likelihood ratio (LR) for

the choice of variables.

The final model was evaluated by the Hosmer–Lemen-

show test.

The software used was SPSS (V18.0).

Results

Between June 1950 and September 2008, 673 patients, 551

men and 122 women (81.9 and 18.1 %, respectively),

underwent radical nephroureterectomy (RNU) with

removal of bladder-cuff for upper urinary tract tumor

(UUTT) or a conservative approach with endoscopic

resection of tumor. UUTT were located in calyx and renal

pelvis in 348 patients, upper ureter 156 patients and lower

ureter 40 patients. A total of 30 patients presented with

concomitant tumors of calyx/pelvis and upper ureter: 12

with cancer in the upper and lower ureter, 16 with tumors

of the calyx/pelvis and lower ureter and 10 with tumors of

the calyx/pelvis as well as the upper and lower ureter (61

missing data). The mean age of this cohort was 65 years

(SD: 10.82 and range: 27–91 years).

A total of 223 (33 %) patients were excluded from the

study due to a previous history of bladder cancer; therefore,

the review identified 450 patients suitable for the study. Of

these patients, 76 (17 %) were found to have concomitant

primary UUT-UCC and bladder cancer, and 374 (83 %)

were found to have solely UUT-UCC. Demographic and

radiological findings of the two groups are shown in

Tables 1 and 2. Specifically, in the group of patients with

UUT-UCC and concomitant bladder cancer (76 patients),

there were 64 men (84 %) and 12 women (16 %). The

mean age was 66 ± 11 years. The location of the primary

UUT-UCC was found to be in the calyx and/or renal pelvis

in 25 patients (34 %), in the upper ureter in 8 patients

(11 %) and in the lower ureter in 37 patients (49 %). In 6

patients with concomitant bladder cancer (8 %), the loca-

tion of the tumor was not recorded.

When looking at the overall population (450 patients),

concomitant bladder cancer was found in 10, 18 and 33 %
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of patients with primary caliceal/renal pelvic, upper ure-

teral or lower ureteral UUT-UCC, respectively (Table 2).

If we compare patients with or without concomitant blad-

der cancer, there were 52.8 % of tumors located in the

lower ureter in patients with concomitant bladder cancer

versus 22.6 % in those without.

Both on univariate and on multivariate analysis, age,

sex, clinical symptoms, multifocality, grade and patho-

logical stage did not predict concomitant bladder tumor

presence. In particular, regarding pathological stage, non-

muscle-invasive tumor was present in 220 patients, while

195 patients presented with muscle-invasive UUT-UCC

(35 patients missing data); tumor grade was G1 in 19

patients (4.2 %), G2 in 190 (42.2 %) patients and G3 in

184 (40.9 %) patients (57 patients no grade applicable).

Data on radiological findings (both on IVU and on CT

scan) like hydronephrosis, filling defect, non-functioning

kidney and renal or pelvic mass were not significant for

predicting the presence of concomitant BC.

On multivariate analysis, the location of UUT-UCC in

the distal ureter was the only predictive factor for the

presence of a concomitant bladder tumor (OR: 1.7; 95 %

CI, 1.007–2.906 p = 0.047) (Table 2).

Discussion

UUT-UCC is a rare disease with an estimated annual

incidence in Western countries about one or two new cases

per 100,000 inhabitants [18]. Probably because of that

reason and similarities with urothelial carcinoma of the

bladder, we have been managing that pathology for many

years as bladder cancer. In the recent years, we have

realized the natural history of UUT-UUCs differs from that

of bladder cancer: 60 % of UUT-UCCs are invasive at

diagnosis though only 15–25 % of bladder tumors are

invasive at presentation; furthermore, as compared to

bladder cancer, the peak incidence is at a later age at

70–80 years [1, 5, 19]. Although there is a lack of data in

the current literature to provide strong recommendations,

recent multicenter studies have motivated the European

Association of Urology (EAU) Guideline Group on uro-

thelial cell carcinoma of the upper urinary tract to publish

new guides to aid clinicians in their daily practice [20]; this

document represents the first real Guidelines for UUT-

UUC.

In accord with several previously published reports [21,

22], this study revealed tumors within the renal pelvis are

more common than ureteral lesions (pelvis/calyx 285

patients; 58 upper ureter; 114 lower ureter; populations of

patients without previous BC) and also a similar percentage

of multifocality, more than one lesion in UUT, around

10–20 % [23]. The prognostic significance of UUT tumor

location is controversial. However, several studies have

suggested that ureteral disease often confers a worse

prognosis compared with renal pelvic tumors, with an

associated higher risk of local recurrence and mortality [7,

24]. Recent multicenter studies have shown that there is no

Table 1 Clinical characteristics of the entire study population,

including those without bladder cancer and those with simultaneous

bladder

Study

population

UUT-UCC

(%)

Bladder and

UUT-UCC

(%)

p value

N 450 374 (83.1) 76 (16.9) –

Sex

Male 355 (78.9) 291 (77.8) 64 (84.2) 0.28

Female 95 (21.1) 83 (22.2) 12 (15.8)

Age (Mean) 64.2 ± 11 63.8 ± 11 65.9 ± 11 0.15

Multifocality

Multifocal 263 (64) 216 (63.3) 47 (67.1) 0.58

Unifocal 148 (36) 125 (36.7) 23 (32.9)

Clinical features

Macrohematuria 349 51 (70.8) 298 (80.5) 0.07

Pain 121 11 (15.3) 110 (29.5) 0.016

Toxic syndrome 11 1 (1.3) 10 (2.7) n.s.

Urography

Hydronephrosis 344 57 (20) 15 (25.4) n.s.

Filling defect 114 (40) 20 (33.9)

Non-functioning

kidney

68 (23.9) 15 (25.4)

Normal 5 (1.8) 6 (10.2)

Others 41 (14.3) 3 (5.1)

CT SCAN

Hydronephrosis 369 11 (3.4) 4 (8.7) n.s.

Filling defect 74 (22.9) 13 (28.3)

Renal or pelvic

mass

187 (57.9) 25 (54.3)

Others 49 (15.8) 4 (8.7)

Table 2 Localization of primary UUT-UCC and simultaneous

bladder cancers

Bladder

cancer

Localization UTT Total

Calyx/

pelvis

Upper ureter

(lumbar)

Lower ureter

(pelvic/sacral)

Bladder and

UUT-UCC

(%)

25 (10 %) 8 (17.8 %) 37 (32.5 %) 70

UUT-UCC

(%)

226 (90 %) 37 (82.2 %) 77 (67.5 %) 340

OR: 1.7; 95 % CI, 1.007–2.906, p \ 0.047
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difference in outcomes between patients with renal pelvic

tumors and those with ureteral tumors following nephrou-

reterectomy. This finding confirms that only pT stage,

grade and lymph node status were associated with disease

recurrence and cancer-specific survival [25].

The most common site of recurrence is the bladder

representing about 30–51 % of all recurrences [25, 26],

whereas recurrence in the contralateral upper tract is

observed in only 2–6 % of cases [27, 28]. Both upper

urinary tract recurrence after treatment of bladder cancer

and bladder recurrence after treatment of upper urinary

tract TCC have been well documented but only a few

studies have reported concurrence of UUT-UCC and BC;

this is estimated to occur in 8–13 % of cases [25, 26].

Additionally, the analysis of risk factors and the incidence

of primary UUT tumors and simultaneous bladder tumors

in the absence of a previous history of bladder cancer have

been poorly evaluated with no subsequent literature look-

ing at this analysis depending on UUT tumor location.

In our series, location of the upper tract tumor was iden-

tified as the only predictive factor on univariate and multi-

variate analyses for simultaneous bladder cancer in patients

with primary UUT-UCC. In these patients, the possibility of

having a simultaneous urothelial bladder cancer is progres-

sively higher as the ureteral tumor gets closer to the bladder.

Tumors located in the renal pelvis/calices had a 10 % pos-

sibility of diagnosis concomitant bladder cancer; however,

tumors located in the lumbar and sacral ureter had 18 and

33 % possibility, respectively, of diagnosis concomitant

bladder cancer (p \ 0.001) (Table 2).

The evidence that the closer the location of the UUT-

UCC to the bladder, the higher the incidence of bladder

cancer favors the seeding or cancer cell implantation theory

[4]. This theory had already been shown from the clinical

point of view with a much higher incidence of tumors in

the bladder after UUTT than UUTT after bladder cancer

and with several basic research studies shoving monoclo-

nality in this multifocal disease [29].

The EAU guidelines recommend cystoscopy (Grade A)

in all the patients diagnosed of UUT-UCC in order to rule-

out concomitant BC [20]. Our article confirms a 10 %

incidence of BC in patients with primary UUT-UCC

localized in the upper urinary tract, and that one in 3 of

patients diagnosed with UCC in the distal ureter will have

concomitant BC. Following surgical treatment, it is also

mandatory a closed bladder surveillance with cystoscopy

and urinary cytology for at least 5 years [20] because of the

possibility to develop a BC in the follow-up.

In our experience, in some cases in which we found

concurrent bladder tumor with UTUC, a TURBT was

performed in conjunction with UUT surgery (endoscopic

resection, RNU, Ureterectomy), mostly in tumors that

seemed to be non-muscle invasive during the TURB. The

finding of concurrent BC has not changed the indication of

UUT surgery but sometimes has changed the surgical

approach in order to minimize the risk of tumor dissemi-

nation by providing, in case of concomitant bladder and

upper tract tumor, bladder radical surgery if tumor is

muscle invasive.

The main result of our study (location of primary UUT

tumor is a predictive factor of concomitant bladder cancer)

will not change the management of UUT tumors but may

change future follow-up strategies for patients with pri-

mary UUT located in the lower urinary tract.

A limitation of the study is that, even if we give a new

predictive factor of concomitant BC, this will not going to

change daily practise because cystoscopy has always to be

done when we diagnose a primary UTT. We still do not

know whether the locations of the UTT will influence

bladder recurrence and/or change the follow-up schedule of

the bladder.

Another limitation of the study involves the retrospec-

tive nature of this review with some data missing from the

earlier proportion of this series (back to 1950).

Conclusions

We found that 17 % of patients with UUT-UCC and

without a previous history of bladder cancer had a syn-

chronous bladder tumor. In our data, tumor location in the

upper urinary tract appears to be the only predictive factor

for the presence of concomitant bladder cancer, becoming

progressively higher as the upper tract tumor gets closer to

the bladder.

We consider cystoscopy mandatory in the staging of

UUT-UCC because the risk of a concurrent lesion in the

bladder is not negligible. Early identification of a syn-

chronous tumor may allow for more informed management

options and better surgical planning.
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