
Abstract. Background/Aim: To evaluate the clinicopatho-
logical characteristics and prognosis of squamous cell
carcinoma (SCC) of the urinary tract (UT) urothelium, and
investigate the utility of perioperative chemotherapy.
Patients and Methods: Thirty-three patients diagnosed with
SCC in renal pelvis, ureter and bladder at the Kanazawa
University between 2007 and 2017 were included in this
retrospective study. Cancer-specific survival (CSS) rates
according to cancer stage and neoadjuvant chemotherapy
(NAC) were determined. Results: Among the entire cohort,
two-year CSS rates were 100%, 75%, 47% and 0% in stages
I, II, III and IV, respectively, with a significant correlation
between CSS and cancer stage (p=0.0063). Sixteen patients
underwent radical surgery, and seven patients received
NAC; however, there were no significant differences in CSS
rates among patients stratified by NAC (p=0.7043).
Conclusion: Worse cancer stage for SCC of UT urothelium
was associated with worse prognosis. Given the poor
efficacy of NAC in these patients, surgical treatment should
be preferred.

Although urothelial carcinoma (UC) represents the majority
of bladder tumours, with rates ranging between 90% and
95%, bladder cancer encompasses a wide spectrum of
malignancies including squamous cell carcinoma (SCC; 2-
5%), adenocarcinoma (0.5-2%), small cell carcinoma (<1%)
and other less common histological types (1). In contrast,

SCC represents 1-2% of all upper urinary tract (UT)
cancers; thus, establishing a standard of care for SCC is
difficult and the prognosis remains poor due to the paucity
of cases (2).

In this retrospective study, we evaluated the association
between SCC of the upper and lower UT cases and
oncological outcomes. We also surveyed the utility of
perioperative chemotherapy in these cases.

Patients and Methods

For this institutional review board-approved retrospective study at
the Kanazawa University, the medical records of 33 patients
diagnosed with SCC in renal pelvis, ureter and bladder between
2007 and 2017 were included. We analysed cancer-specific survival
(CSS) according to cancer stage, which was determined according
to the TNM classification by the International Union Against Cancer
(3). Histological type was determined according to the 2004
definition of the World Health Organization (4). Clinicopathological
variables that were recorded included patient age, gender, tumour
location, tumour T stage, lymph node (LN) status, presence of
distant metastases, metastatic sites, cancer stage and histologic type
(i.e. pure SCC or UC with squamous differentiation (UCSD)). In
the present study, seven patients received presurgical treatment such
as cisplatin-based chemotherapy including methotrexate/vinblastine/
doxorubicin/cisplatin (MVAC) or gemcitabine/cisplatin (GC)
regimen. A grading system of histological response to neoadjuvant
therapy for evaluation of both host reactions to tumour destruction
and cytologic changes of tumour cells has been reported in various
cancer types such as breast cancer; however, its utility in UC is
unclear. Therefore, in this study, we utilized the grading system
established for breast cancer to evaluate the efficacy of neoadjuvant
chemotherapy (NAC). Overall survival (OS) and disease-free
survival (DFS) rates were calculated from the date of diagnosis to
death or last follow-up and occurrence of local or distant metastasis,
respectively. Survival curves were calculated by the Kaplan–Meier
method, and differences in survival between the groups according
to the cancer stage were compared by log–rank test. Continuous
variables were analysed using the Mann–Whitney U-test, and
categorical variables were compared using the χ2 or Fisher's exact
test. All tests with a two-sided p-value of <0.05 were considered
statistically significant. All statistical analyses were performed using
Prism 6 (GraphPad®, USA). 
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Results
Patient characteristics are shown in Table I. Median age was
77 (range=44-86 years) years, and median follow-up
duration was 405 (range=7-4116 days) days. Tumour
locations were pelvis, ureter, pelvis/bladder and bladder in 4
(12.1%), 8 (24.3%), 1 (3.0%) and 20 (60.6%) patients,
respectively. Pathological diagnosis was obtained by biopsy,
transurethral resection of the bladder tumour, radical

cystectomy (RC) and radical nephroureterectomy (RNU) in
4 (12.1%), 16 (48.5%), 4 (12.1%) and 9 (27.3%) patients,
respectively. Among 33 patients, 3 (9.1%) and 30 (90.9%)
patients had pure SCC and UCSD, respectively. Of a total of
33 patients included in this study, 6 (18.2%), 7 (21.2%), 14
(42.4%) and 6 (18.2%) patients were in tumour stages T1,
T2, T3 and T4, respectively. According to the cancer stage,
6 (18.2%), 5 (15.2%), 14 (42.4%) and 8 (24.2%) patients had
stage I, II, III and IV diseases, respectively. Five patients
(15.2%) had LN involvement, and five patients (15.2%) had
distant metastases such as the paraaortic LNs, lung, bone,
liver and retroperitoneum.

Figure 1 shows the Kaplan-Meier curve for CSS rates
stratified by cancer stage. There was a significant decline in
survival rate with worsening cancer stage, with the 2-year
CSS rates for stages I, II, III and IV as 100%, 75%, 47% and
0%, respectively (p=0.0063). There were ten patient deaths
within the observation period, and the cause of death was
cancer in nine patients. 
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Table I. Patient characteristics at diagnosis.

No. of patients                                                       33                
Age, years                                                                                  
   Median (range)                                                  77 (44-86)    
Gender, n (%)                                                                            
   Male                                                                   20 (60.6)      
   Female                                                                13 (39.4)      
Tumour location, n (%)                                                             
   Pelvis                                                                    4 (12.1)      
   Ureter                                                                   8 (24.3)      
   Bladder                                                               20 (60.6)      
   Pelvis/Bladder                                                      1 (3.0)        
Diagnosis, n (%)                                                                        
   Biopsy                                                                  4 (12.1)      
   TUR-BT                                                             16 (48.5)      
   RC                                                                        4 (12.1)      
   RNU                                                                     9 (27.3)      
Histology, n (%)                                                                        
   SCC                                                                      3 (9.1)        
   UCSD                                                                 30 (90.9)      
Tumour stage, n (%)                                                                  
   T1                                                                         6 (18.2)      
   T2                                                                         7 (21.2)      
   T3                                                                       14 (42.4)      
   T4                                                                         6 (18.2)      
LN involvement, n (%)                                                             
   Yes                                                                        5 (15.2)      
   No                                                                       28 (84.8)      
Distant metastasis, n (%)                                                          
   Yes                                                                        5 (15.2)      
   No                                                                       28 (84.8)      
Stage, n (%)                                                                               
   I                                                                            6 (18.2)      
   II                                                                           5 (15.2)      
   III                                                                        14 (42.4)      
   IV                                                                         8 (24.2)      
Metastatic site, n                                                                        
   Paraaortic LNs                                                      3                
   Lung                                                                      1                
   Bone                                                                      1                
   Liver                                                                      1                
   Retroperitoneum                                                   1                
                                                                                                   
TUR-BT: Transurethral resection of the bladder tumor; RC: radical
cystectomy; RNU: radical nephroureterectomy; SCC: squamous cell
carcinoma; UCSD: urothelial carcinoma with squamous differentiation;
LN: lymph node.

Table II. Characteristics of patients who underwent radical surgery
stratified by neoadjuvant chemotherapy (NAC).

                                                             NAC (+)      NAC (−)     p-Value
                                                                (n=7)            (n=9)               
   
Median age (years)                              65                  77                  0.011 
Gender, n (%)                                                                                  1.000 
   Male                                                   5 (71.4)         7 (77.8)             
   Female                                                2 (28.6)         2 (22.2)             
Tumour location, n (%)                                                                  0.040 
   Pelvis                                                  1 (14.3)         2 (22.2)             
   Ureter                                                 1 (14.3)         6 (66.7)             
   Bladder                                               5 (71.4)         1 (11.1)             
Grade, n (%)                                                                                    0.596 
   G1-2                                                   3 (42.8)         2 (22.2)             
   G3                                                       4 (57.2)         7 (77.8)             
Pathological T category, n (%)                                                       0.550 
   ≤pT2                                                   2 (28.6)         1 (11.1)             
   ≥pT3                                                   5 (71.4)         8 (77.8)             
Pathological N category, n (%)                                                      0.493 
   pN−                                                     4 (57.2)         3 (33.3)             
   pN+                                                      0                   1 (11.1)             
   pNx                                                     3 (42.8)         5 (55.6)             
Lymphovascular invasion, n (%)                                                    1.000 
   Yes                                                      7 (100)          9 (100)              
   No                                                        0                    0                       
Surgical margin, n (%)                                                                    0.585 
   Negative                                             6 (85.7)         6 (66.7)             
   Positive                                               1 (14.3)         3 (33.3)             
Stage, n (%)                                                                                     0.436 
   I                                                           1 (14.3)         1 (11.1)             
   II                                                         1 (14.3)          0                       
   III                                                        3 (42.8)         7 (77.8)             
   IV                                                       2 (28.6)         1 (11.1)             



Figure 2 shows the CSS and DFS rates for 16 patients
who underwent RC or RNU. Median observation duration
was 381 days, and median DFS was 292 days. The 2-year
CSS and DFS rates were 68% and 35%, respectively. In
addition, seven patients who developed recurrent disease
(e.g. local, regional LN or bladder) or metastasis (e.g.
paraaortic LNs, lung), all of whom were stage III or higher,
died due to cancer.

Table II shows characteristics of patients who underwent
radical surgery and stratified by NAC. Radical surgery was
performed in 16 patients, and seven patients received NAC.
Of these seven patients, four and three patients received GC
and MVAC regimens, respectively. As a result, age and
tumour location were significantly different between the
groups stratified by NAC, whereas there were no significant
differences in sex, clinical grade, T category, N category,
presence of lymphovascular invasion, or presence of a
positive surgical margin.

Figure 3 shows CSS rates for patients who underwent
radical surgery with or without NAC. The 2-year CSS rates
for patients with or without NAC were 75% and 83%,
respectively (p=0.7043). There were two cases which obtained
histological therapeutic effect according to grading system of
histological response to NAC (e.g. MVAC regimen). Both
patients achieved cancer-free survival for more than five years,
and one patient continued chemotherapy postoperatively.
Furthermore, adjunctive postoperative treatment, including
gemcitabine/carboplatin, GC, tegafur/uracil or external
radiation, was administered in seven patients.

Discussion
Results from previous studies suggest that SCC of the
bladder is more aggressive than UC of the bladder (5).
Similarly, presence of variant histology might be associated

with worse survival outcomes in patients with UC.
Squamous and/or glandular differentiation is associated with
features of biologically aggressive disease and an
independent predictor of CSS (6). In the present study, SCC
or UCSD in the upper and lower UT was diagnosed at a
more advanced stage, and advanced stage was associated
with worse prognosis. Similarly, Rausch et al. (7) reported
that bladder SCC that were stage pT3 or higher was
associated with worse prognosis. A similar observation was
made for upper UT SCC, where clinical stage represents
more aggressive disease compared to other histological
types (2). In contrast, concomitant SCC component in
biopsy specimen was an independent predictor of local
recurrence after RC (8); in agreement with these earlier
studies, we observed local recurrence after RC or RNU
within the first year, as shown in Figure 2. Interestingly,
bladder recurrence after RNU was reported to have a worse
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Figure 1. Cancer-specific survival rates for all patients stratified
according to cancer stage. 

Figure 2. Cancer-specific survival (CSS) and disease-free survival
(DFS) rates for patients who underwent radical surgery.

Figure 3. Cancer-specific survival rates for patients who underwent
radical surgery with or without neoadjuvant chemotherapy (NAC).



impact on prognosis (9). Therefore, an appropriate schedule
of timely examinations is critical to prevent delay in
identifying bladder recurrence after RNU.

Ehdaie et al. (10) found no statistically significant
differences between survival curves of patients with SCC
and UCSD who were treated with RC. However, compared
with patients with UC, they reported that the CSS and OS
rates were worse in both groups. Because many of the
patients had UCSD in the present study, comparison with
SCC was difficult; however, there appeared to be no
difference in prognosis. Moreover, Ehdaie et al. (10)
described that age, stage, lymphovascular invasion and
presence of a positive surgical margin were significantly
associated with CSS on multivariate analysis. However, we
failed to determine a prognostic factor associated with CSS
in patients treated with radical surgery in the present study
(data not shown).

SCC is often described as refractory to chemotherapy (11).
Although treatment with MVAC regimen was ineffective in
patients with non-UC (12), Seretta et al. (13) performed a
retrospective analysis of 19 patients with SCC and found that
six patients were in complete remission after 52 months, four
of whom were treated with NAC or adjuvant chemotherapy.
Moreover, Galsky et al. (14) published a prospective study of
patients with unresectable non-UC treated with ifosfamide,
paclitaxel and cisplatin; the cohort included eight patients with
pure SCC, and two patients achieved complete remission,
indicating that long-term survival was possible. In the present
study, although we did not find a significant difference in the
2-year CSS rates between patients who were treated with
NAC and those who did not, we obtained histological
therapeutic effect according to grading system in two of the
seven patients who received NAC as presurgical treatment.
Both patients achieved cancer-free survival for more than five
years, but due to the very few cases, we could not evaluate the
efficacy of NAC. However, this observation on the efficacy of
NAC can be used for assessing whether patients should be
administered postoperative adjuvant chemotherapy or
treatment for recurrence. In contrast to the well-characterised
platinum-based chemotherapy for advanced or metastatic UC
(12, 15), sequential or alternative treatment after failure of
platinum-based chemotherapy remains unclear. We previously
reported that tegafur/uracil might be a candidate regime for
the secondary treatment of advanced UC who fail platinum-
based chemotherapy (16). Moreover, metastasectomy was
reported as an independent significant predictor of better OS
in patients with metastatic UC (17). Therefore,
metastasectomy should be considered as a potential treatment
for patients with metastatic SCC after RC or RNU.

In summary, based on the finding from previous reports
and the current study, whether the efficacy of chemotherapy
is restricted to SCC remains unclear. Hence, if local surgical
control is achievable, radical surgery remains the first choice

for treatment. Metastasectomy might be considered as a
potential treatment in patients with metastasis or recurrence
after radical surgery.

Conclusion

The presence of SCC in upper and lower UT was associated
with advanced disease stage and a worse prognosis. However,
evidence guiding the management of SCC is lacking due to
the rarity of the disease. As this study illustrates, the efficacy
of NAC or adjuvant chemotherapy in combination with radical
surgery remains uncertain. Although we could not fully
evaluate the efficacy of NAC, observation on the efficacy of
NAC according to grading system can be used for assessing
whether patients should be administered postoperative
adjuvant chemotherapy or treatment for recurrence.
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