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What’s known on the subject? and What does the study add?
The association of variant histologies of bladder cancer with prognosis is a current debate in the literature. Our study illustrates that variant
histologies of bladder cancer are related to poor survival rate. However, lymph node metastasis have been identified as the most significant
factor for overall and cancer-specific survival.

Abstract
Objective: To investigate the impact of variant histology (VH) of urothelial carcinoma (UC) of the bladder on oncologic outcomes after radical
cystectomy (RC).
Materials and Methods: We identified 125 patients with cT2-T4N0M0 UC who underwent RC without perioperative systemic therapy between
2014 and 2019 at a single tertiary care referral center. The Mann-Whitney U test and chi-square test were used to compare the statistically
significant differences in medians and proportions, respectively. The Kaplan-Meier method and Cox regression analyses tested the effect of different
VH on cancer-specific survival (CSS) and overall survival (OS).
Results: Of 125 patients, 70 (56%) had pure UC, whereas 55 (44%) had VH. The mean patient age and the median follow-up were 63.6±9.7 years and
12.5 (3-72) months. The female to male ratio was 13/112. The presence of lymphovascular invasion, locally advanced stage (≥pT3), and recurrence
status were significantly higher in patients with VH than those with pure UC. In all patients, the presence of VH was not significantly associated with
the presence of lymph node (LN) metastasis. In the multivariable Cox regression analyses, the type of UC [hazard ratio (HR) 1.80, 95% confidence
interval (CI) 1.00-3.24, p=0.050] and age (HR=1.050, 95% CI 1.016-1.086, p=0.004) was associated with the OS, whereas the LN metastases was
associated the CSS (HR=2.962, 95% CI 1.456-6.027, p=0.003) and OS (HR=3.211, 95% CI 1.778-5.799, p<0.001).
Conclusion: Our study demonstrated that VH in bladder cancer was associated with unfavorable clinicopathological features and a poorer OS
prognosis. However, VH is not independently significant with the CSS. In addition, this study confirms that the LN metastasis represents a robust
and independent predictor of inferior CSS and OS.
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Introduction
Bladder cancer (BC) is a common malignancy. It rates seventh in
males, whereas eleventh when both genders are considered (1).
The most common histology of BC is urothelial carcinoma (UC)
(2). Except for pure UC, several different variant histologies (VH)
are present, which include urothelial and non-urothelial, and

were found in up to 33% of radical cystectomy (RC) specimens
(3).
VH is associated with determined predictors of aggressive
behavior (4). Several studies have identified a relationship with
the adverse outcome; however, this adverse outcome does not
remain significant on the multivariable analysis (4,5). These
variants gained attention for their aggressiveness; however,
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the studies investigating the impact of VH on the oncologic
outcomes have obscure results (3,5,6).

neobladder cystoscopy, urine cytology, and urethral washings. A
bone scan was performed with any present indication.

This research was single-institutional and involved pure UC
and VH containing pure variant type and mixed-type UC with
a variant pattern. Furthermore, this study aimed to assess the
clinicopathological features and prognosis in patients with pure
UC and VH who underwent RC and lymph node (LN) dissection
(LND).

Statistical Analyses

Materials and Methods
This study included 192 patients who underwent RC and
bilateral pelvic LND from January 2014 to December 2019
due to BC after the institutional review board approval (no:
GO 21/30). All surgeries were performed at a single tertiary
referral center. Patients’ preoperative evaluation comprised
chest and pelvic/abdominal imaging. While patients underwent
X-ray or computed tomography for chest imaging, computed
tomography scan and magnetic resonance imaging was used for
pelvic/abdominal imaging. Pelvic LND was performed routinely
with RC, and different surgeons used standard techniques
over the study’s timeframe. Patients with clinically metastatic
disease (cN1 or cM1) were excluded when these data were
being created. Patients with non-urothelial histology (e.g.,
pure squamous cell carcinoma and adenocarcinoma) (n=45)
were excluded. Furthermore, patients who received systemic
neoadjuvant chemotherapy were excluded (n=22).
Expert genitourinary pathologists examined every surgical
specimen. Our analyses on VH classification included
micropapillary, sarcomatoid, lymphoepithelial, small cell,
squamous, plasmacytoid, trophoblastic, nested, and glandular.
The uropathological assessment of more than one VH was
classified as mixed variants. Due to patient scarcity, all variant
types were grouped under one group and compared with pure
UC. LN status and tumor stage were divided into two groups
[(N0-Nx and N1-N2), (≤pT2 and ≥pT3), respectively].
The two groups were compared in terms of gender, age,
comorbid disease, smoking history, surgical margin,
adjuvant chemotherapy, LN involvement, accompanying CIS,
lymphovascular invasion (LVI), tumor stage, recurrence, cancerspecific survival (CSS), and overall survival (OS). Univariate and
multivariate statistical analyses were conducted to define the
factors affecting CSS and OS.
The follow-up data of all patients were complete. Clinic and
radiological follow-up were started about three months after
surgery. Computed tomography was conducted in examinations
of all patients as radiological imaging. Physical examination
accompanied laboratory analysis, abdominal ultrasonography,
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Frequencies and proportions were the focal points of descriptive
statistics of categorical variables. Mean ± standard deviation
was used for parametric variables, while the median and
interquartile range were used for non-parametric variables. The
t-test and chi-square test were used to compare the statistical
significance of variances in means and proportions, respectively.
The effect of different histopathological variants on CSS and
OS was tested by the Kaplan-Meier method and Cox regression
analyses. Statistical significance was taken at p<0.05. The
Statistical Package for the Social Sciences v.22.0 was used to
conduct statistical analyses (IBM Corp., Armonk, NY).

Results
The mean patient age and the median follow-up period were
63.6±9.7 years and 12.5 (3-72) months. The female to male ratio
was 13/112. The pure UC and VH percentages and frequencies
were shown in Table 1, and patient demographics and
pathological characteristics are illustrated in Table 2. Patients
with VH had a higher locally advanced stage disease (≥pT3)
(p<0.001), LVI (p<0.001), and recurrence (p=0.008) than those
with pure UC. Nevertheless, the similarity was found between
patients with VH and those with UC regarding age, gender,
surgical margin, adjuvant chemotherapy, accompanying CIS,
comorbid disease, smoking history, and LN involvement.
Concerning prognostic values, patients with VH had worse CSS
and OS than those with pure UC in the Kaplan- Meier analyses
(p=0.013 and p=0.035, respectively; see Figure 1).
The 2-year CSS and OS were 65.5% and 56.3%, respectively.
The type of UC, LVI, T stage, LN metastasis, and positive surgical
Table 1. Frequencies and percentages of pathological variants
N

%

Pure urothelial

70

56

Variant histology

55

44

Micropapillary

14

11.2

Sarcomatoid

9

7.2

Lymphoepithelial

2

1.6

Small cell

1

0.8

Squamous

13

10.4

Plasmositoid

3

2.4

Trophoblastic

1

0.8

Nested

5

4

Glandular

3

2.4

Mixt

4

3.2
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Table 2. Patient demographics and clinical features of
pathologic variants
Pure
urothelial
carcinoma

Variant
histology

p

n, (%)

70 (56)

55 (44)

-

Age, year, mean (± SD)

63.4 (10.3)

63.7 (9)

0.845
0.178

Gender (%)

Female

7.1

14.5

Male

92.9

85.5

21.4

30.9

Negative

78.6

69.1

Yes

18.6

25.5

No

81.4

74.5

pNx-N0

71.4

58.2

pN1-2

28.6

41.8

Yes

48.6

47.3

No

51.4

52.7

Positive

44.3

76.4

Negative

55.7

23.6

Surgical margin (%) Positive
Adjuvant
chemotherapy (%)
Lymph node status
(%)
Accompanying CIS
(%)
Lymphovascular
invasion (%)
Tumor stage (%)
Recurrence (%)

≤pT2

49.3

18.2

≥pT3

50.7

81.8

Positive

22.9

40.7

Negative

77.1

59.3

Comorbid disease
(%)

Positive

45.7

45.5

Negative

54.3

54.5

Smoking history
(%)

Positive

44.3

49.1

Negative

55.7

50.9

0.228
0.353
0.122
0.885
<0.001
<0.001
0.032
0.977
0.593

prognostic factors for the OS in the multivariate analysis
(p=0.05, p<0.001, p=0.004, respectively) (Table 4).

Table 3. Univariate analysis for factors affecting cancerspecific survival and overall survival
Univariate analysis
Parameters

Gender

Female
Male

2-year
CSS
(%)

p

2-year
OS
(%)

p

55.4

0.395

48.5

0.529

0.013

67

66.4

Type of urothelial Pure
carcinoma
Variant

76.4

Lymphovascular
invasion

Yes

55.4

No

79.7

T-stage

≤pT2

82.9

≥pT3

55.6

Lymph node
metastasis

Nx-N0

81.2

N1-N2

40.6

Adjuvant
chemotherapy

Yes

57.8

No

68.2

Surgical margin

Negative

72.3

Positive

49.6

Accompanying
CIS (%)

Yes

63.5

No

68.8

Age (± SD)

CSS

63.1
(10)

CSD

64.6
(9.2)

SD: Standard deviation

57.1

52.4

0.035

43.7
0.004

45.1

0.004

71.8
0.006

78.2

0.005

44
<0.001

74.5

<0.001

28.1
0.717

49.2

0.852

58.9
0.011

63

0.018

41.2
0.848

52

0.810

61.7
0.440

66.4
(9)

0.009

61.7
(9.9)

CSD: Cancer-specific death, CSS: Cancer-specific survival, SD: Standard deviation, OS:
Overall survival

Discussion

Figure 1. Survival analyses using Kaplan-Meier methods for pure urothelial
carcinoma and histologic variants

margin (PSM) were associated with the CSS in the univariate
analysis (p=0.013, p=0.004, p=0.006, p<0.001, p=0.011,
respectively). The type of UC, LVI, T stage, LN metastasis, PSM,
and age were associated with OS in the univariate analysis
(p=0.035, p=0.004, p=0.005, p<0.001, p=0.018, and p=0.009,
respectively) (Table 3).
Only LN metastasis was identified as a significant prognostic
factor for the CSS in the multivariate analysis (p=0.003). The
type of UC, LN metastasis, and age were identified as significant

Given the development of literature about the importance
of variant tumors as one of the crucial factors of therapeutic
approach, our referral center has a current series that includes
nonmetastatic BC that are treated with RC and focuses on the
incidence and histological variant effect on survival in patients.
Our study revealed that VH was remarkably high at the time
of RC, contrary to previous studies (7-9). This may be related
to the fact that our data is more recent than previous studies
and the increased knowledge and awareness of genitourinary
pathologists in VH (3,10). In our study, most patients who
had VH were diagnosed with micropapillary and squamous
differentiation. Our results are consistent with prior findings
on this issue (11-13). Monn et al. (11) investigated a patient
cohort that includes patients who underwent RC from 2008
to 2013. VH incidence was 26%. In addition, squamous and
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Table 4. Multivariate analysis for cancer-specific survival (CSS) and overall survival (OS)
Parameters

CSS

OS

HR (95% CI)

p

HR (95% CI)

p

Gender (female/male)

-

-

-

-

Type of urothelial carcinoma
(pure/variant)

1.611 (0.785-3.308)

0.194

1.801 (1.000-3.244)

0.050

Lymphovascular invasion (yes/no)

1.495 (0.633-3.532)

0.359

1.700 (0.857-3.374)

0.129

T-stage (≤pT2/≥pT3)

0.411 (0.164-1.028)

0.057

0.786 (0.344-1.798)

0.569

Lymph node metastasis (Nx-N0/N1-N2)

2.962 (1.456-6.027)

0.003

3.211 (1.778-5.799)

<0.001

Adjuvant chemotherapy (yes/no)

-

-

-

-

Surgical margin (negative/positive)

1.524 (0.754-3.082)

0.241

1.299 (0.718-2.351)

0.387

Accompanying CIS (%)

-

-

-

-

Age (± SD)

-

-

1.050 (1.016-1.086)

0.004

CSS: Cancer-specific survival, SD: Standard deviation, HR: Hazard ratio, OS: Overall survival, CI: Confidence interval

micropapillary variants were the most common variants. Other
data is presented in the literature, including 1,984 patients
who underwent RC with bilateral LND from 2000 to 2008 at
five referral centers (13). The VH incidence was reported to be
24.6%, with squamous variants being the most frequent.
VH was confirmed to harbor biologically aggressive disease
characteristics, such as the presence of LVI, advanced tumor
stage, and recurrence development (7,8). Regrettably, our data
size is not adequately large to provide sufficient statistical power.
Thus, individual variant subgroups could not be analyzed in the
variant population. The presence of VH was associated with both
CSS and OS in the univariable Kaplan- Meier analysis. However,
the association was not found with CSS in a multivariable
analysis adjusted for standard clinicopathological predictors
such as LN parameters, advanced T stage, and surgical margin.
Overall, the influence of VH on survival is still a disputable
issue. Few previous studies found an association of VH with
unfavorable pathological characteristics including LN status
(8,9,14); however, these results were not associated with low
survival metrics in adjusted outcome analyses of contemporary
series (13,14). In our study, only LN involvement influenced the
prognosis of both the CSS and OS independently. Regardless
of variant differentiation, LN metastasis is the imperative risk
factor for the systemic spread and subsequently fatal disease
course. Therefore, early diagnose of LN metastasis by genetic
and molecular characterization might be a popular topic in the
future. Thus, possible multimodal treatments will be individually
modified in UC, as previously demonstrated in oral squamous
carcinoma (15).
Contrarily, the quality of LN dissection might explain this
paradoxical observation between adverse pathology in VH but
no association with LN positivity, which appeared as the most
critical factor for survival in this study. The surgeon’s experience
and the patient’s anatomy might be significant factors for
246

quality. Unfortunately, the quality was not similar between the
patient groups.
Our study found no significant difference in the oncological
outcomes in terms of adjuvant chemotherapy. This result
corresponds with previous literature (9,11,16). However,
Bellmunt et al. (17) conducted a randomized phase III trial. They
compared observation with four paclitaxel, gemcitabine, and
cisplatin (PGC) courses in the clinical setting. This study strongly
recommends that PGC adjuvant therapy ameliorates the CSS and
OS in high-risk invasive BC. Thus, we could not certainly answer
whether adjuvant chemotherapy would have an advantage for
prognosis or not. This treatment can be considered with the
clinician’s preference.
Study Limitations
Our study has several limitations. First, this study was
retrospectively conducted and provided a limited sample size
due to its single-center nature. Second, the VH percentage
was not evaluated since it was not reported in pathological
specimens. Additionally, we did not determine a cut-off value
for the amount of dedifferentiated tissue that is required for a
specimen to be categorized as mixed histological type. However,
evidence does not exist about the possible survival forecast of
this parameter (18). Third, the follow-up time was short, and
we were unable to evaluate the effect that significant findings
may have had on oncologic or survival outcomes with long
follow-up times. Fourth, due to the rarity of VH subgroups,
they were incorporated into the same group during analysis.
Fifth, due to retrospective analysis, the status of the smokers
was not determined. Some studies found that current smokers
had a higher risk of recurrence or progression than former
smokers (19). Finally, the patients who received neoadjuvant
chemotherapy were excluded due to the low number of
patients, and the decision of neoadjuvant chemotherapy was
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surgeon and patient-dependent in our clinic. Thus, this situation
can cause a risk of bias.
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This current research confirmed that VH incidence is frequent
at RC specimens; moreover, the presence of VH correlated with
a high risk of recurrence and worse clinical outcomes for OS.
However, VH did not significantly change the incidence of the
LN metastases. Our study confirmed that the LN metastasis
represents a robust and independent predictor of lower CSS and
OS.
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