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Abstract

Background Patients with urinary bladder urothelial car-

cinoma (UC) with variant histology have features of more

advanced disease and a likelihood of poorer survival than

those with pure UC. We investigated the impact of variant

histology on disease aggressiveness and clinical outcome

after radical nephroureterectomy (RNU) in Japanese

patients with upper tract UC (UTUC). Information on

variant histology might guide appropriate patient selection

for adjuvant therapy after RNU.

Methods We enrolled 502 UTUC patients treated with

RNU in this retrospective cohort study, and analyzed

associations of variant histology with clinicopathological

variables and disease-specific survival.

Results The median follow-up was 41.4 months. A total

of 60 (12.0 %) UTUC patients had variant histology.

UTUC with variant histology was significantly associated

with advanced pathological T stage (pT C 3), higher tumor

grade (G3), and more lymphovascular invasion

(P \ 0.0001). Variant histology in all patients was signif-

icantly associated with worse disease-specific survival after

RNU on univariate analysis (P = 0.0004), but this effect

did not remain significant on multivariate analysis. How-

ever, variant histology was a significantly independent

predictor for disease-specific survival in patients with

pT C 3 tumors (P = 0.0095).

Conclusions UTUC with variant histology might be a

phenotype of high-grade, locally aggressive advanced
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tumors rather than of systemic disease. Variant histology

may be useful for selection of patients with pT C 3 UTUC

for adjuvant therapy. Prospective studies in a larger number

of patients with a centralized pathological review are

needed to confirm our results.

Keywords Histology � Kidney pelvis � Survival �
Transitional cell carcinoma � Ureteral neoplasms

Introduction

Upper tract urothelial carcinoma (UTUC) is a rare but

potentially lethal disease, accounting for *5 % of uro-

thelial malignancies and \10 % of renal tumors [1]. In

patients with a normal contralateral kidney, radical neph-

roureterectomy (RNU) is the gold standard treatment for

UTUC [1–3]. After RNU in clinically non-metastatic dis-

ease, a significant proportion of patients experienced dis-

ease recurrence and subsequently died from metastatic

UTUC [2–4]. Pathological T (pT) stage, tumor grade,

lymph node involvement, and lymphovascular invasion

(LVI) are thought to be prognostic factors for UTUC [5].

This information could help select appropriate patients for

additional therapeutic modalities, such as adjuvant

chemotherapy.

Urinary bladder UC patients with variant histology have

features of more advanced disease and likelihood of poorer

survival than those with pure UC [6–8]. Upper urinary tract

(UUT) carcinomas are histologically similar to bladder

carcinomas and the majority of UUT carcinomas are also

UC; some of them include variant histology, like bladder

carcinomas. The conclusions of studies on UTUC with

variant histology have been limited by small sample sizes

and types of analyses [9, 10]. However, Rink et al. [11]

recently reported in a large international cohort of [1,600

patients that *25 % of patients with UTUC treated with

RNU harbored histological variants, and that variant his-

tology was associated with features of biologically

aggressive UTUC. On the other hand, major differences

have been reported in the clinicopathological

characteristics of UTUC between Caucasian and Japanese

patients [12].

In the present study, we therefore investigated the

impact of variant histology on disease aggressiveness and

outcome after RNU specifically in Japanese patients with

UTUC. Information on variant histology might guide

selection of Japanese patients with UTUC for adjuvant

therapy after RNU, as well as for counseling and inclusion

in relevant clinical trials.

Patients and methods

Patients

Twenty-one hospitals in or near Yamaguchi Prefecture,

Japan, participated in this multicenter, retrospective cohort

study, and the investigators in each hospital reviewed ori-

ginal medical records to collect the data. The study inclu-

ded consecutive patients with UUT carcinoma who

underwent RNU between 1995 and 2009. RNU was per-

formed via an open or laparoscopic approach. Hilar or

regional lymphadenectomy was performed in patients with

suspicious lymph nodes on preoperative imaging or with

suspicious intraoperative findings. Lymphadenectomy

extent was at the discretion of the surgeon. We excluded

patients with distant metastasis or unresectable disease;

prior or concurrent contralateral UUT carcinoma; neoad-

juvant chemotherapy or radiotherapy; and those with

\3 months follow-up. After exclusion, 510 patients were

enrolled in the study. Eight (1.6 %) of the patients had pure

non-UCs that were excluded, comprising four squamous

cell carcinomas, three adenocarcinomas, and one carcino-

sarcoma. Finally, 502 UTUC patients were included in the

analysis. Adjuvant chemotherapy and radiotherapy regi-

mens were administered to 164 (33.3 %) and 48 (9.7 %)

patients, respectively. Patients were followed postopera-

tively with cystoscopy and urine cytology every 3 months

for 2 years and every 6 months thereafter. We also per-

formed computed tomography scans every 6 months for

5 years and annually thereafter.

Clinicopathological data

The clinicopathological data comprised patient age at

RNU; sex; Eastern Cooperative Oncology Group perfor-

mance status (ECOG-PS); previous bladder cancer; tumor

location (renal pelvis, ureter, or both); number of tumors

(single or multiple); pT stage (\3 or C3); pathological

tumor grade (G1/2 or G3); histological UC variants; con-

comitant carcinoma in situ (CIS); and LVI.

All surgical specimens were processed according to

standard pathological procedures at each institution and
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pathologists examined all specimens according to stan-

dardized criteria [11]. Multiple tumors were defined as the

synchronous presence of C2 pathologically confirmed

tumors at any site. Tumors were staged according to the

Tumor–Node–Metastasis classification of the American

Joint Committee on Cancer (7th ed., 2010). The tumor

grade was classified according to the World Health Orga-

nization system (1973) [13]. LVI was defined as the

intraluminal presence of tumor cells within the endothelial

linings of either vascular channels or lymphatic channels

[5, 14]. The clinicopathological characteristics of the

patients are summarized in Table 1.

Statistical analysis

Associations of histological variants with clinicopatholog-

ical variables were assessed using the v2 or Fisher exact

test. The primary endpoint of this study was disease-spe-

cific survival defined as the time from the date of RNU to

the date of death from UTUC or last follow-up. Disease-

specific survival was analyzed by plotting Kaplan–Meier

curves and the survival probability distributions were

compared using the log-rank test. Categorical variables

influencing disease-specific survival were compared using

Cox proportional hazards regression models. Variables

with P \ 0.05 in univariate analysis were also assessed for

their relationship with disease-specific survival in multi-

variate analysis. All data were analyzed using JMP soft-

ware (SAS Institute, Cary, NC, USA), with P \ 0.05 (two-

sided) indicating statistical significance.

Results

The median patient age at RNU was 72 years (range

32–93 years), and the median follow-up was 41.4 months

(range 3–200 months). During the follow-up period, 102

(20.3 %) of the 502 patients died of UTUC. Five- and

10-year disease-specific survival rates in all patients were

77.1 % and 68.5 %, respectively. Of the 502 UTUC

patients, 442 (88.0 %) had pure UC and 60 (12.0 %) had

UC with variant histology. Squamous cell differentiation

was the most common histological variant (45 patients),

followed by glandular differentiation (10 patients),

Table 1 Clinicopathological

characteristics of patients with

pure UTUC and UTUC with

variant histology

UTUC upper tract urothelial

carcinoma, ECOG-PS Eastern

Cooperative Oncology Group

performance status, pT

pathological T stage, CIS

carcinoma in situ, LVI

lymphovascular invasion

Clinicopathological characteristic Category Pure UC UC ? variant P

n % n %

Age \70 years 177 40.0 22 36.7 0.62

C70 years 265 60.0 38 63.3

Sex Male 301 68.1 43 71.7 0.58

Female 141 31.9 17 28.3

ECOG-PS 0 277 74.5 40 78.4 0.54

C1 95 25.5 11 21.6

Previous bladder cancer No 375 86.0 55 91.7 0.31

Yes 61 14.0 5 8.3

Tumor location Renal pelvis 194 44.5 27 47.4 0.35

Ureter 209 47.9 23 40.4

Both 33 7.6 7 12.3

Number of tumors Single 286 73.7 33 63.5 0.12

Multiple 102 26.3 19 36.5

pT stage \3 274 62.0 16 26.7 \0.0001

C3 168 38.0 44 73.3

Pathological tumor grade 1/2 246 56.4 13 23.2 \0.0001

3 190 43.6 43 76.8

Concomitant CIS No 354 90.3 53 93.0 0.80

Yes 38 9.7 4 7.0

LVI No 272 67.0 21 39.6 \0.0001

Yes 134 33.0 32 60.4

Adjuvant chemotherapy No 302 69.7 27 45.0 0.0001

Yes 131 30.3 33 55.0

Adjuvant radiotherapy No 395 91.2 50 83.3 0.053

Yes 38 8.8 10 16.7
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sarcomatoid differentiation (2 patients), and multiple dif-

ferentiation (3 patients). UTUC with variant histology was

significantly associated with advanced pT stage (C3),

higher tumor grade (G3), and more LVI (P \ 0.0001;

Table 1). The patients with UTUC histological variants

were more likely to receive adjuvant chemotherapy

(P = 0.0001).

On univariate Cox proportional hazards regression

analysis in all UTUC patients, number of tumors, pT stage,

pathological grade, variant histology, LVI, adjuvant che-

motherapy, and adjuvant radiotherapy had a significant

influence on disease-specific survival (P \ 0.05; Table 2).

Disease-specific survival was plotted for UTUC patients

with variant histology compared with those with pure UC

using Kaplan–Meier survival curves (Fig. 1). The variant

histology was associated with worse disease-specific sur-

vival (P \ 0.0001). Multivariate analysis revealed that pT

stage [hazard ratio (HR): 2.57; 95 % confidence interval

(CI): 1.43–4.71; P = 0.0015], pathological tumor grade

(HR: 2.16; 95 % CI: 1.29–3.70; P = 0.0032), and LVI

(HR: 3.14; 95 % CI: 1.81–5.57; P \ 0.0001) were inde-

pendent predictors for disease-specific survival (Table 2).

The variant UTUC histology was not an independent pre-

dictor of disease-specific survival on multivariate analysis

adjusted for the effects of standard pathological

characteristics.

In patients with stage pT C 3 UTUC, univariate Cox

proportional hazards regression analysis revealed that

pathological tumor grade, variant histology, concomitant

CIS, and LVI had a significant influence on disease-specific

survival (P \ 0.05; Table 3). Disease-specific survival was

plotted for pT C 3 patients with variant histology com-

pared with those with pure UC using Kaplan–Meier sur-

vival curves (Fig. 2). Variant histology was associated with

worse disease-specific survival (P = 0.0015). On multi-

variate analysis in patients with stage pT C 3 tumors,

pathological grade (HR: 2.38; 95 % CI: 1.26–4.84;

Table 2 Univariate and

multivariate analyses of

clinicopathological variables for

disease-specific survival in all

patients

HR hazard ratio, CI confidence

interval, pT pathological T

stage, UC urothelial carcinoma,

CIS carcinoma in situ, LVI

lymphovascular invasion

Variable Category n Univariate analysis Multivariate analysis

HR 95 % CI P HR 95 % CI P

Tumor location Renal pelvis 221 Ref. 0.11

Ureter 232 0.79 0.51–1.20

Both 40 1.60 0.81–2.92

Number of tumors Single 319 Ref. 0.045 Ref. 0.58

Multiple 121 1.58 1.01–2.43 1.14 0.71–1.80

pT stage \3 290 Ref. \0.0001 Ref. 0.0015

C3 212 5.03 3.28–7.95 2.57 1.43–4.71

Pathological tumor

grade

1/2 259 Ref. \0.0001 Ref. 0.0032

3 233 3.27 2.15–5.08 2.16 1.29–3.70

Histology Pure UC 442 Ref. 0.0004 Ref. 0.21

UC ? variant 60 2.56 1.55–4.03 1.43 0.81–2.42

Concomitant CIS No 407 Ref. 0.19

Yes 42 1.54 0.80–2.72

LVI No 293 Ref. \0.0001 Ref. \0.0001

Yes 166 5.94 3.87–9.35 3.14 1.81–5.57

Adjuvant chemotherapy No 329 Ref. 0.0007 Ref. 0.066

Yes 164 1.98 1.34–2.93 0.64 0.40–1.03

Adjuvant radiotherapy No 445 Ref. 0.0067 Ref. 0.73

Yes 48 2.16 1.25–3.50 0.90 0.46–1.62

Fig. 1 Kaplan–Meier disease-specific survival curves after RNU for

all UTUC patients with variant histology compared with those with

pure UC (P \ 0.0001; log-rank test)
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P = 0.0066), variant histology (HR: 2.16; 95 % CI:

1.21–3.71; P = 0.0095), and LVI (HR: 2.11; 95 % CI:

1.13–4.19; P = 0.017) were independent predictors for

disease-specific survival (Table 3).

Discussion

Black et al. [6] focused on the implications of aberrant

differentiation on the management of patients with UC of

the bladder. They concluded that variant histology in a

bladder tumor increased the likelihood of locally advanced

disease and metastasis, and that there was an increased risk

of clinical under-staging and occult metastatic disease. In a

study of 1,013 bladder UC patients who underwent radical

cystectomy, patients with squamous and/or glandular dif-

ferentiation were more likely to have extra vesical tumors

and node-positive disease at cystectomy [15]. However,

there was no significant association of mixed histological

features with local tumor recurrence or the risk of death

from bladder cancer after controlling for clinicopatholog-

ical disease features. A mixed histological component may

be a phenotype of dedifferentiated high-grade, locally

aggressive advanced tumors rather than of systemic disease

[15]. Concerning a Japanese retrospective study, a con-

comitant squamous cell carcinoma component in the

specimen was an independent predictor of local recurrence

in muscle-invasive bladder cancer patients treated with

radical cystectomy [8].

In the current study, Japanese UTUC patients with

variant histology harbored features of biologically aggres-

sive disease, such as advanced tumor stage, higher grade,

and LVI, similar to previous studies [9–11], as well as in

bladder UC [6, 7, 15]. Additionally, the patients with

variant UTUC histology were at higher risk for disease-

specific mortality after RNU than were patients with pure

UTUC. However, after controlling for the effects of stan-

dard clinical and pathological features, variant histology

was not an independent predictor of clinical outcome after

RNU in all patients. These findings are in accordance with

a previous study [11]. UTUC with histological variants

Table 3 Univariate and

multivariate analyses of

clinicopathological variables for

disease-specific survival in

patients with pT C 3 tumors

pT pathological T stage, HR

hazard ratio, CI confidence

interval, UC urothelial

carcinoma, CIS carcinoma

in situ, LVI lymphovascular

invasion

Variable Category n Univariate analysis Multivariate analysis

HR 95 % CI P HR 95 % CI P

Tumor location Renal pelvis 111 Ref. 0.23

Ureter 76 1.47 0.90–2.41

Both 21 1.55 0.70–3.09

Number of tumors Single 122 Ref. 0.41

Multiple 59 1.25 0.73–2.08

Pathological tumor grade 1/2 75 Ref. \0.0001 Ref. 0.0066

3 133 3.27 1.90–6.00 2.38 1.26–4.84

Histology Pure UC 168 Ref. 0.0037 Ref. 0.0095

UC ? variant 44 2.23 1.31–3.63 2.16 1.21–3.71

Concomitant CIS No 177 Ref. 0.049 Ref. 0.075

Yes 15 2.18 1.01–4.20 2.05 0.92–4.07

LVI No 72 Ref. \0.0001 Ref. 0.017

Yes 130 3.61 2.04–6.90 2.11 1.13–4.19

Adjuvant chemotherapy No 89 Ref. 0.98

Yes 120 1.00 0.64–1.60

Adjuvant radiotherapy No 171 Ref. 0.63

Yes 39 1.15 0.64–1.95

Fig. 2 Kaplan–Meier disease-specific survival curves after RNU for

stage pT C 3 UTUC patients with variant histology compared with

those with pure UC (P = 0.0015; log-rank test)
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might be a phenotype of high-grade, locally aggressive

advanced tumors rather than of systemic disease.

Our study showed that variant histology is a significant

predictor for disease-specific survival in UTUC patients

with pT C 3 tumors, independent of pathological grade and

LVI. Patients with pT C 3 vary in their prognosis after

RNU, and therefore it is meaningful to predict their out-

come [14]. However, analysis results of the predictive

value of variant histology in the subgroup of patients with

pT C 3 tumors are controversial because the power of the

analysis was limited by the number of patients and heter-

ogeneity of this subgroup (i.e., some variant histological

subtypes were analyzed altogether). We hypothesize that

patients with deeply invasive (pT C 3) UTUC with variant

histology are more likely to have local recurrence after

RNU than are those without variant histology. Therefore,

variant histology might be an independent predictor of

survival in patients with pT C 3 tumors. Jenkins et al. [16]

revealed that the presence of squamous differentiation

predicted a greater extent of extravesical extension in a

study of patients with muscle-invasive bladder cancer who

had undergone radical cystectomy. Additionally, Honma

et al. [8] reported that a concomitant squamous cell car-

cinoma component was an independent predictor of local

recurrence in Japanese patients with muscle-invasive

bladder cancer after radical cystectomy, as described

above. Conversely, LVI in UTUC might be associated with

distant lymphogenous or hematogenous metastasis. In the

current study, however, we could not analyze the exact

association between variant histology and local recurrence

because of incomplete data on local recurrence or distant

metastasis in each patient and the relatively short follow-up

period.

Concerning bladder cancer, although squamous cell

carcinoma is no more radiosensitive than UC, it is less

chemosensitive, and thus there is no good alternative to

adjuvant or neoadjuvant therapy [6]. This feature, in

combination with the fact that most patients die of local

progression, has led some centers to recommend neoadju-

vant or adjuvant radiotherapy for squamous cell carcinoma.

For UTUC, adjuvant radiotherapy may improve local

control of the disease [1]. When given in combination with

cisplatinum, it may result in longer disease-free and overall

survival [17]. Thus, adjuvant chemoradiotherapy after

RNU might improve outcome in patients with locally

advanced UTUC with variant histology.

Our study had several limitations. This was a retro-

spective study with a limited number of patients and fol-

low-up period, and the patients in this multicenter cohort

study underwent RNU by several surgeons over a long time

period. Additionally, we did not re-review all specimens

but rather relied on the pathologist to identify and report

variant histology according to standard pathological

procedures at each institution [11]. The frequency with

which variant histology is diagnosed will depend on how

extensively the tumor is pathologically sampled and how

attentive the pathologist is to detecting small foci [6].

Furthermore, we did not perform a centralized pathological

review, which could have led to misinterpretations of

pathological specimens and under-reporting [18]. Finally,

although the population of UTUC with variant histology

was a very heterogeneous population that included squa-

mous, glandular, and sarcomatoid differentiation, we ana-

lyzed this heterogeneous population as one group.

In conclusion, the Japanese UTUC patients with variant

histology harbored features of biologically aggressive dis-

ease. Although variant histology in all patients was asso-

ciated with worse disease-specific survival after RNU on

univariate analysis, this effect did not remain significant on

multivariate analysis. UTUC with histological variants

might be a phenotype of high-grade, locally aggressive

advanced tumors rather than of systemic disease. However,

variant histology was an independent predictor for disease-

specific survival in patients with pT C 3 tumors. Variant

histology may help select patients with pT C 3 UTUC for

adjuvant therapy.
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