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Background: Squamous differentiation occurs in up to 20% of urothelial carcinoma cases and is thought to 
be an unfavorable prognostic factor. 
Methods: Data from urothelial carcinoma in patients treated with cystectomy from 2002 to 2014 at Roswell Park 
Cancer Institute were retrospectively reviewed. A 2-tier system was adopted for stage analysis. T1 and T2 disease 
were grouped in organ-confined and low-stage categories, whereas T3 and T4 disease were grouped in high-stage 
categories. The extent of squamous differentiation was semi-quantified as focal (≤ 20%) or extensive (> 20%).
Results: Squamous differentiation occurred in 19.3% (47 of 244) of cases. Urothelial carcinoma with squamous 
differentiation presented with a significantly higher rate of high-stage disease compared with pure urothelial 
carcinoma (72.3% vs 43.1%; P < .01). The nodal metastatic rate in urothelial carcinoma with extensive squamous 
differentiation was significantly higher than that seen in pure urothelial carcinoma (46.2% vs 27.0%; P = .04).
Conclusions: Urothelial carcinoma with squamous differentiation is associated with advanced tumor stage. In 
addition, urothelial carcinoma with extensive squamous differentiation presented with a significantly higher 
rate of nodal metastasis. These findings can be the contributing factors for the unfavorable clinical outcomes 
seen in patients with urothelial carcinoma and squamous differentiation.

Introduction
In the United States, an estimated 76,960 new diag-
noses and 16,390 deaths due to urothelial carcinoma 
of the urinary bladder occurred in 2016.1 The estimat-
ed 5-year survival rate of urothelial carcinoma of the 
urinary bladder is 77% — a survival rate that has not 
changed in the last 30 years.1 This fact motivated us to 
identify pathological features of urothelial carcinoma 
of the urinary bladder to be used for prognosis and to 
improve the clinical treatment of this disease.

Urothelial carcinoma is well known for its diver-
gent differentiation resulting in distinct, morphologi-
cal variants.2 Squamous differentiation, defined by the 
presence of intercellular bridges, keratinization, or both, 
is the most common variant, occurring in up to 20% of 
urothelial carcinomas of the bladder, followed by glan-
dular differentiation.3-10 Although urothelial carcinoma 

with squamous differentiation may be associated with 
poor prognosis, conflicting data have been reported re-
garding the role of squamous differentiation in unfavor-
able clinical outcomes.7,10-16 Because it is not uncommon 
for squamous differentiation to concurrently occur with 
other histological variants of urothelial carcinoma, such 
as micropapillary, glandular, and sarcomatoid differenti-
ation, studies that report on mixed urothelial carcinoma 
variants may contribute to the discrepancies.10,17,18 

In this study, our aim was to compare tumor path-
ological stage and status of pelvic lymph-node metas-
tasis between invasive urothelial carcinoma and uro-
thelial carcinoma with squamous differentiation in 
patients who underwent cystectomy.

Materials and Methods
Case Selection
A retrospective review was conducted of 353 patients 
treated with radical cystectomy from 2002 to 2014 at the 
Roswell Park Cancer Institute (Buffalo, NY). Exclusion 
criteria were: no residual urothelial carcinoma; no inva-
sive component; presence of urothelial carcinoma vari-
ants other than urothelial carcinoma with squamous 
differentiation; and urethral/upper urinary tract prima-
ry cancer. Patients who had not undergone lymph-node 
dissection were also excluded from analysis. 

Invasive urothelial carcinoma was staged and 
graded according to the American Joint Committee on 
Cancer19 and World Health Organization Classification 
of Tumours20 recommendations, respectively. Prior to 
cystectomy, each patient underwent biopsy or trans-
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urethral resection of a bladder tumor. No patients were 
given chemotherapy or radiotherapy prior to cystecto-
my. The study was approved by the Institutional Review 
Board of our institution.

The cystectomy specimens were processed using 
the standard procedure recommended by the College 
of American Pathologists.21 If the tumor stage of cys-
tectomy was different from the results of a prior biopsy 
or transurethral resection of a bladder tumor, then the 
higher stage was assigned to the patient for statistical 
analyses. 

Urothelial carcinoma with squamous differentia-
tion was defined by the presence of clear-cut intercel-
lular bridges, intracellular keratinization, or both, or 
the formation of squamous pearls in a background of 
invasive urothelial carcinoma. For cases of urothelial 
carcinoma with squamous differentiation, the slides 
were reviewed and the extent of squamous differen-
tiation was semi-quantified as focal if the element of 
squamous differentiation was equal to 20% or less of 
invasive carcinoma and was considered to be extensive 
if it was more than 20%. 

To analyze tumor stage, T1- and T2-staged tumors 
were grouped into an organ-confined, low-stage cate-
gory, whereas T3- and T4-staged tumors were grouped 
into high-stage disease. Nodal positivity (N+) was de-
fined as any lymph node with metastatic urothelial car-
cinoma (N1–3) at any tumor stage (T1–T4).

Statistical Analysis
Differences in patient age were tested using a 2-tailed 
t test. The distributions of sex, tumor stage, and nodal 
involvement were analyzed using a 2-sample Z test for 
the difference between proportions. A P value of less 
than .05 was considered to be statistically significant.

Results
Of the 353 patients who underwent radical cystectomy 
at the Roswell Park Cancer Institute, 244 had invasive 
urothelial carcinoma that fulfilled our inclusion crite-
ria, including 197 (80.7%) with “pure” urothelial car-
cinoma and 47 (19.3%) who had urothelial carcinoma 
with squamous differentiation. The clinicopathologi-
cal features of the patients with pure urothelial carci-
noma and urothelial carcinoma with squamous differ-
entiation are summarized in Table 1. 

No difference in age was observed between the 
2 groups of patients. Male sex was predominant in both 
groups. Of the 197 male patients, 163 (82.7%; male-to-
female ratio 4.8) had pure urothelial carcinoma, and 
29 of 47 male patients (61.7%; male-to-female ratio 1.6) 
had urothelial carcinoma with squamous differentia-
tion. However, the percentage of female patients (38.3%; 
18 of 47) who had urothelial carcinoma with squamous 
differentiation was significantly higher than those with 
pure urothelial carcinoma (17.3%; 34 of 197; P < .01; Fig 1). 

The percentages of the 197 patients who present-
ed with stages T1 to T4 in the pure urothelial carci-
noma group were 26.9% (53), 29.9% (59), 29.4% (58), 
and 13.7% (27). The corresponding percentages of the 
47 patients who had urothelial carcinoma with squa-
mous differentiation were 6.3% (3), 21.4% (10), 48.9% 
(23), and 23.4% (11), respectively. 

Tumor stages were further grouped into  
organ-confined disease (T1/2) and high-stage disease 
(T3/4). The percentages of patients who presented 
with high-stage disease were 72.3% (34 of 47) among 

Table 1. — Clinicopathological Features of Patients 
Evaluated for Tumor Stages

Feature Pure Urothelial 
Carcinoma

Urothelial 
Carcinoma 

With  
Squamous 

Differentiation

P 
Value

Patient, n (%) 197 (80.7) 47 (19.3)

Age, y .8000*

Mean ± SE 69.5 ± 0.8 69.7 ± 1.5

Range 40–90 45–87

Sex, n (%) .0010**

Man 163 (82.7) 29 (61.7)

Woman 34 (17.3) 18 (38.3)

Man:woman  
ratio

4.8 1.6

Stage, n (%) .0003**

Low (T1/2) 112 (56.9) 13 (27.7)

High (T3/4) 85 (43.1) 34 (72.3)

*P value was analyzed using a 2-tailed t test. 
**P values were analyzed using a 2-sample Z test for the difference 
between proportions. 
SE = standard error of mean.

Fig 1. — Women made up a significantly higher proportion of patients with 
urothelial carcinoma with squamous differentiation than pure urothelial 
carcinoma. The P value was analyzed using a 2-sample Z test for the 
difference between proportions. 
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those with urothelial carcinoma and squamous differ-
entiation and 43.1% (85 of 197) in patients with pure 
urothelial carcinoma (see Table 1). These data suggest 
that patients who have urothelial carcinoma with squa-
mous differentiation are more likely to present with 
extravesical (T3/4) disease and less likely to have or-
gan-confined disease than those with pure urothelial 
carcinoma (P = .003; Fig 2).

Nodal status was analyzed in 196 patients with 
pure urothelial carcinoma and 46 patients with uro-
thelial carcinoma and squamous differentiation. Four 
patients with pure urothelial carcinoma and 5 patients 
with urothelial carcinoma and squamous differen-
tiation had pericystic lymph nodes present in the sec-
tions, whereas the remaining patients underwent 
extended pelvic lymph-node dissection. 

Based on the extent of the squamous differen-
tiation, cases of urothelial carcinoma with squamous 
differentiation were further stratified into focal squa-
mous differentiation when the squamous component 
comprised no more than 20% of invasive carcinoma; 
by contrast, squamous differentiation was considered 
to be extensive when it made up more than 20% (Fig 3). 
Among the cases of urothelial carcinoma with squa-
mous differentiation, 20 with focal differentiation and 
26 with extensive differentiation were identified. 

Lymph-node involvement by tumor was seen in 
20.0% of patients (4 of 20) with urothelial carcinoma 
and focal squamous differentiation and in 46.2% of 
patients (12 of 26) with urothelial carcinoma and ex-
tensive squamous differentiation. Although no sig-
nificant difference in nodal metastasis was observed 
between the urothelial carcinoma with squamous dif-
ferentiation and the pure urothelial carcinoma groups 
(34.8% vs 27.0%), as well as between urothelial carci-
noma with focal squamous differentiation and pure 

urothelial carcinoma (20.0% vs 27.0%), the nodal 
metastatic rate in urothelial carcinoma with exten-
sive squamous differentiation was significantly higher 
compared with that seen in pure urothelial carcinoma 
(46.2% vs 27.0%; P = .04; Table 2, Fig 4).

Discussion
The incidence rate of squamous differentiation in uro-
thelial carcinoma in our patient cohort is similar to the 
rate reported in the literature (19.3% vs 21.0%).8 Prior 
studies have reported that urothelial carcinoma with 
squamous differentiation is more aggressive because 
of its resistance to radiotherapy, chemotherapy, 
and immunotherapy.4,22,23 However, other studies of 
urothelial carcinoma treated with radical cystectomy 
or transurethral resection have demonstrated that the 
adverse outcomes associated with squamous differ-

Fig 2. — Patients with squamous differentiation in urothelial carcinoma 
were more likely to present with high-stage (T3/4) tumors. The P value was 
analyzed using a 2-sample Z test for the difference between proportions. 
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Fig 3A–B. — (A) Urothelial carcinoma with focal area of squamous differentiation showing intercellular bridges (H & E stain, × 40; inset: × 200). 
(B) Urothelial carcinoma with extensive squamous differentiation showing keratinization and squamous pearl formation (H & E stain, × 40; inset: × 200). 
H & E = hematoxylin and eosin.
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entiation are present, even among patients who have 
not received radiotherapy.7,11,17 Our study revealed that 
urothelial carcinoma with squamous differentiation is 
associated with a high tumor stage and a high rate of 
pelvic nodal metastasis. These data suggest that the ag-
gressive clinical behavior of urothelial carcinoma with 
squamous differentiation may be attributed to lack of 
treatment response and to the intrinsic biological be-
havior of the tumor.

Although urothelial carcinoma with squamous 
differentiation portends a poor prognosis, it is unclear 
whether squamous differentiation is an independent 
prognostic factor.13 By multivariate analysis, some 
studies have shown that the presence of squamous 
differentiation in urothelial carcinoma has a high pro-
pensity for local recurrence or predicts a decreased 
rate of cancer-specific survival,24,25 whereas others 
have demonstrated that it has no predictive value on  
cancer-specific or recurrence-free survival and over-
all survival rates.10,14 Instead, tumor stage and nodal 
involvement are 2 independent prognostic factors by 
multivariate analysis.18,26,27 The data in the present 
study have demonstrated that, regardless of whether 
squamous differentiation is an independent predictor 
of clinical outcome, squamous differentiation is as-
sociated with a high tumor stage and nodal metasta-
sis — both of which are proven prognostic factors in 
urothelial carcinoma.28 These factors may account for 
the aggressive clinical behavior of urothelial carcinoma 
with squamous differentiation.

The extent of squamous differentiation in urothe-
lial carcinoma may vary with the extreme of urothelial 
carcinoma in situ as the only urothelial component.29 
The association of a high-grade tumor and a shorter 
disease-free period with extensive squamous differ-
entiation (defined as squamous differentiated areas 
≥ 50% neoplastic surface) in urothelial carcinoma was 
reported as early as 199230 and reiterated in 2014 by 
Mitra et al,18 who found that the presence of extensive 
squamous differentiation is associated with significant-

ly decreased rates of over-
all survival. Our findings 
support these studies, even 
though the definition used 
in the present study is differ-
ent. In this study, urothelial 
carcinoma with extensive 
squamous differentiation 
was associated with higher 
nodal positivity, whereas 
urothelial carcinoma with 
focal squamous differentia-
tion was not, indicating that 
the extent of squamous dif-
ferentiation plays an impor-
tant role in prognosis and 

could explain the conflicting multivariate analysis re-
sults of previous research.18

Taken together, the findings of the present study 
emphasize the need to detect and quantitate the com-
ponent of squamous differentiation in the setting of uro-
thelial carcinoma in specimens obtained via resection 
and then including these features in pathology reports.

Urothelial carcinoma is a male-predominant  
tumor with a male-to-female ratio of 3.3 to 1.31 Al-
though the men in the present study predominated 
both the pure urothelial carcinoma and urothelial car-
cinoma with squamous differentiation groups, the per-
centage of women with urothelial carcinoma and squa-
mous differentiation was significantly higher than the 
group with pure urothelial carcinoma (38.3% vs 17.3%; 
P = .001), suggesting that women are more likely to have 
urothelial carcinoma with squamous differentiation. 

Such a finding may explain the higher rate of mus-
cle-invasive diseases diagnosed in women than in men 
(85% vs 51%).32 We speculate that the higher rate of uro-

Fig 4. — Urothelial carcinoma with extensive squamous differentiation 
was associated with higher lymph-node positivity. P values were ana-
lyzed using a 2-sample Z test for the difference between proportions. 
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Table 2. — Urothelial Carcinoma With Extensive Squamous Differentiation Associated 
With High Lymph-Node Positivity

Nodal Status Pure Urothelial 
Carcinoma

Urothelial 
Carcinoma 

With Squamous 
Differentiation

Urothelial 
Carcinoma With 
Focal Squamous 
Differentiation

Urothelial 
Carcinoma 

With Extensive 
Squamous 

Differentiation

No. of Patients, %
N0 143 (73.0) 30 (65.2) 16 (80.0) 14 (53.8)

N+ 53 (27.0) 16 (34.8) 4 (20.0) 12 (46.2)

Total 196 (100.0) 46 (100.0) 20 (100.0) 26 (100.0)

P value — .29 .50 .04

P values were analyzed using a 2-sample Z test for the difference between proportions.
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thelial carcinoma with squamous differentiation seen 
in women is due to a high incidence rate of squamous 
metaplasia in women in general. However, Fadl-Elmula 
et al33 found that the squamous component in urothe-
lial carcinoma contains the same cytogenetic changes 
as the urothelial carcinoma component, suggesting 
that the squamous element might be derived from 
urothelial carcinoma, not from squamous metaplasia. 
Sakamoto et al29 demonstrated the absence of squamous 
metaplasia in 27 of 28 cases studied of urothelial carci-
noma with squamous differentiation, supporting the 
suggestion that squamous metaplasia in women does 
not appear to be the cause of the higher rate of inci-
dence of urothelial carcinoma with squamous differen-
tiation seen in this population. Thus, whether squamous 
metaplasia or dysplasia plays a role in the squamous 
differentiation of urothelial carcinoma is still debat-
able, and more research is needed to understand the  
sex-specific differences in squamous differentiation.

Conclusions
The data presented in this study demonstrate that uro-
thelial carcinoma with squamous differentiation is 
associated with high rates of advanced tumor stage 
and nodal metastasis. The present study also suggests 
that extensive squamous differentiation may be a 
contributing factor to the unfavorable clinical out-
comes of urothelial carcinoma.

Acknowledgment: The authors thank Rasa 
Hamilton for her assistance in manuscript prepara-
tion and revision.

References

 1. American Cancer Society. Cancer Facts and Figures 2016. Atlanta, GA: 
2016. http://www.cancer.org/acs/groups/content/@research/documents/
document/acspc-047079.pdf. Accessed January 9, 2017.
 2. Amin MB. Histological variants of urothelial carcinoma: diagnostic, 
therapeutic and prognostic implications. Mod Pathol. 2009;22(suppl 2): 
S96-S118.
 3. Black PC, Brown GA, Dinney CP. The impact of variant histology 
on the outcome of bladder cancer treated with curative intent. Urol Oncol. 
2009;27(1):3-7.
 4. Martin JE, Jenkins BJ, Zuk RJ, et al. Clinical importance of squamous 
metaplasia in invasive transitional cell carcinoma of the bladder. J Clin 
Pathol. 1989;42(3):250-253.
 5. Lopez-Beltran A, Cheng L. Histologic variants of urothelial carcinoma: 
differential diagnosis and clinical implications. Hum Pathol. 2006;37(11): 
1371-1388.
 6. Jozwicki W, Domaniewski J, Skok Z, et al. Usefulness of histologic 
homogeneity estimation of muscle-invasive urinary bladder cancer in an 
individual prognosis: a mapping study. Urology. 2005;66(5):1122-1126.
 7. Billis A, Schenka AA, Ramos CC, et al. Squamous and/or glandular 
differentiation in urothelial carcinoma: prevalence and significance in trans-
urethral resections of the bladder. Int Urol Nephrol. 2001;33(4):631-633.
 8. Lopez-Beltran A, Martin J, Garcia J, et al. Squamous and glandular 
differentiation in urothelial bladder carcinomas. Histopathology, histo-
chemistry and immunohistochemical expression of carcinoembryonic antigen. 
Histol Histopathol. 1988;3(1):63-68.
 9. Gellert LL, Warrick J, Al-Ahmadie HA. Urothelial carcinoma with 
squamous differentiation--the pathologists perspective. Urol Oncol. 2015; 
33(10):437-443.
 10. Wasco MJ, Daignault S, Zhang Y, et al. Urothelial carcinoma with 
divergent histologic differentiation (mixed histologic features) predicts the 
presence of locally advanced bladder cancer when detected at transurethral 
resection. Urology. 2007;70(1):69-74.

 11. Antunes AA, Nesrallah LJ, Dall’Oglio MF, et al. The role of squamous 
differentiation in patients with transitional cell carcinoma of the bladder 
treated with radical cystectomy. Int Braz J Urol. 2007;33(3):339-346.
 12. Hong JY, Choi MK, Uhm JE, et al. Palliative chemotherapy for 
non-transitional cell carcinomas of the urothelial tract. Med Oncol. 
2009;26(2):186-192.
 13. Zhai QJ, Black J, Ayala AG, et al. Histologic variants of infiltrating 
urothelial carcinoma. Arch Pathol Lab Med. 2007;131(8):1244-1256.
 14. Frazier HA, Robertson JE, Dodge RK, et al. The value of pathologic 
factors in predicting cancer-specific survival among patients treated with 
radical cystectomy for transitional cell carcinoma of the bladder and prostate. 
Cancer. 1993;71(12):3993-4001.
 15. Perez-Montiel D, Wakely PE, Hes O, et al. High-grade urothelial 
carcinoma of the renal pelvis: clinicopathologic study of 108 cases with 
emphasis on unusual morphologic variants. Mod Pathol. 2006;19(4):494-503.
 16. Domanowska E, Jozwicki W, Domaniewski J, et al. Muscle-invasive 
urothelial cell carcinoma of the human bladder: multidirectional differentiation 
and ability to metastasize. Hum Pathol. 2007;38(5):741-746.
 17. Kim SP, Frank I, Cheville JC, et al. The impact of squamous and 
glandular differentiation on survival after radical cystectomy for urothelial 
carcinoma. J Urol. 2012;188(2):405-409.
 18. Mitra AP, Bartsch CC, Bartsch G Jr, et al. Does presence of squamous 
and glandular differentiation in urothelial carcinoma of the bladder at cys-
tectomy portend poor prognosis? An intensive case-control analysis. Urol 
Oncol. 2014;32(2):117-127.
 19. Edge SB, Byrd DR, Compton CC, et al, eds. AJCC Cancer Staging 
Manual. 7th ed. New York, NY: Springer; 2010.
 20. Eble JN, Sauter G, Epstein J, et al, eds. Pathology and Genetics of 
Tumours of the Urinary System and Male Genital Organs. Lyon, France: 
International Agency for Research on Cancer; 2004.
 21. College of American Pathologists. Current CAP guidelines. http://www.
cap.org/web/home/resources/cap-guidelines/current-cap-guidelines?_afrLoop
=152690055700581#!%40%40%3F_afrLoop%3D152690055700581%26_adf.
ctrl-state%3D1b75ewb551_17. Accessed January 9, 2017.
 22. Logothetis CJ, Johnson DE, Chong C, et al. Adjuvant chemotherapy 
of bladder cancer: a preliminary report. J Urol. 1988;139(6):1207-1211.
 23. Gofrit ON, Yutkin V, Shapiro A, et al. The response of variant histology 
bladder cancer to intravesical Iimmunotherapy compared to conventional 
cancer. Front Oncol. 2016;6:43.
 24. Honma I, Masumori N, Sato E, et al. Local recurrence after radical 
cystectomy for invasive bladder cancer: an analysis of predictive factors. 
Urology. 2004;64(4):744-748.
 25. Makise N, Morikawa T, Kawai T, et al. Squamous differentiation and 
prognosis in upper urinary tract urothelial carcinoma. Int J Clin Exp Pathol. 
2015;8(6):7203-7209.
 26. Stein JP, Lieskovsky G, Cote R, et al. Radical cystectomy in the treat-
ment of invasive bladder cancer: long-term results in 1,054 patients. J Clin 
Oncol. 2001;19(3):666-675.
 27. Ehdaie B, Maschino A, Shariat SF, et al. Comparative outcomes 
of pure squamous cell carcinoma and urothelial carcinoma with squa-
mous differentiation in patients treated with radical cystectomy. J Urol. 
2012;187(1):74-79.
 28. Gakis G, Efstathiou J, Lerner SP, et al; International Consultation on 
Urologic Disease-European Association of Urology Consultation on Bladder 
Cancer 2012. Radical cystectomy and bladder preservation for muscle-
invasive urothelial carcinoma of the bladder. Eur Urol. 2013;63(1):45-57.
 29. Sakamoto N, Tsuneyoshi M, Enjoji M. Urinary bladder carcinoma 
with a neoplastic squamous component: a mapping study of 31 cases. 
Histopathology. 1992;21(2):135-141.
 30. Vecchioli Scaldazza C, Morosetti C. Squamous metaplasia as a 
prognostic factor in urothelial carcinoma of the bladder. Minerva Urol Nefrol. 
1992;44(2):97-100.
 31. Siegel R, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer J 
Clin. 2016;66(1):7-30. 
 32. Vaidya A, Soloway MS, Hawke C, et al. De novo muscle invasive blad-
der cancer: is there a change in trend? J Urol. 2001;165(1):47-50.
 33. Fadl-Elmula I, Gorunova L, Lundgren R, et al. Chromosomal abnor-
malities in two bladder carcinomas with secondary squamous cell differen-
tiation. Cancer Genet Cytogenet. 1998;102(2):125-130.


	_GoBack

