
Abstract. Background/Aim: The significance of second
transurethral resection (TUR), and identification of predictive
factors for residual cancer remain unrevealed. This study
aimed to find residual cancer and up-staging rates, as well as
predictive factors for residual cancer, in patients who undergo
second TUR for non-muscle-invasive bladder cancer
(NMIBC). Patients and Methods: Patients who underwent
second TURs for NMIBC between 2015 and 2017, were
included in the study and their clinicopathological
characteristics were analyzed for predictors of residual
cancer. Results: Among 143 Japanese patients whose tumors
were initially diagnosed as high-risk NMIBC, residual cancers
detected at second TURs were, Tis: n=22 (15.4%), Ta: n=15
(10.5%) and T1: n=29 (20.3%). No patients showed up-
staging from NMIBC to MIBC. The presence of carcinoma-in
situ at initial TUR was an independent risk factor for any
residual cancer (Tis, Ta and T1), non-flat residual cancer (Ta
and T1), and flat residual cancer (Tis). Conclusion: The
presence of carcinoma-in situ is suggested to be an
independent predictor of residual cancer. This may help guide
decisions to perform second TUR.

Bladder cancer, which is usually pathologically characterized
as urothelial carcinoma, is the ninth most common malignancy
and 13th most common cause of cancer-related death in the
world (1). Most bladder cancers present as non-muscle-
invasive bladder cancer (NMIBC) and are usually managed by
transurethral resection (TUR) and/or intravesical use of
chemotherapeutic agents or bacillus Calmette–Guérin (BCG).
Within 5 years, 15-61% of NMIBC recur as non-invasive

cancers, and 1-45% recur as muscle-invasive bladder cancer
(MIBC) (2). As high-grade and T1 NMIBCs are at high risk
for recurrence and progression to MIBC, improvement in their
medical management is greatly needed. Second TUR for high-
risk NMIBCs have been suggested to decrease recurrence and
progression by residual cancers (3).

The diagnostic role of second TUR is evident: at second
TURs for T1 NMIBC, the reported rate for residual cancer is
20-71%, and for upstaged disease is 0%-32% (4). Meanwhile,
second TUR has controversial therapeutic efficacy: recurrence-
free, progression-free and overall survival are reportedly longer
after second TUR (5-7). However, some studies report no
improvement of recurrence-free survival or progression-free
survival when muscle has been included on primary TUR
specimens (8, 9). Residual cancer after second TUR leads to
early recurrence and early progression, but prognosis may be
improved by accurate diagnosis and curative therapy at the
second TUR. Therefore, further investigation of the significance
of second TUR, and identification of predictive factors for
residual cancer are required. In this study, we analyzed rates of
residual cancer and up-staging, and identified predictive
clinicopathological factors for residual cancer at second TUR.

Patients and Methods

Patients. Patients who were diagnosed with high-risk NMIBC at their
initial TUR and underwent second TUR at Kyushu University
Hospital (Fukuoka, Japan) and Harasanshin General Hospital
(Fukuoka, Japan) between 2015 and 2017, when routine second TURs
for high-risk NMIBC were introduced in both institutions, were
enrolled. High-risk NMIBC was defined as NMIBC of high-grade T1
or based on physician’s judgement. This study was approved by the
review boards of both institutions, and was performed in accordance
with the principles described in the Declaration of Helsinki and the
Ethical Guidelines for Epidemiological Research enacted by the
Japanese Government.

Methods. Pathological evaluation of bladder cancer was performed
according to 2004 WHO grading (10). Bladder cancer T-categories
were determined in accordance with the unified TNM criteria based
on the TUR pathological results (11). Random biopsies were
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performed to find concomitant carcinoma-in situ (CIS) when pre-
operative cytological examination of urine was positive or MIBC was
suspected. Almost all patients received single administrations of a
chemotherapeutic agent within 24 h after their initial TUR. Second
TUR was performed to remove all primary sites diagnosed as high
risk, and any endoscopically visual tumors.

Statistical analysis. All statistical analyses were performed using
JMP13 software (SAS Institute, Cary, NC, USA). Categorical and
continuous data were analyzed by Pearson’s chi square and Wilcoxon
rank sum tests, respectively. Univariate and multivariable logistic
regression models were used to calculate odds ratios (ORs). All p-
values were two-sided. p<0.05 was considered significant.

Results
This study included 143 patients who underwent second TUR
for high-risk NMIBC. Their clinicopathological characteristics
are shown in Table I. Their median age was 73 years. Most
cancers presented as primary bladder cancer and showed
multiple tumors. All patients were pathologically diagnosed
with urothelial carcinoma of the bladder; five patients also
showed squamous cell carcinoma components, and 51 (35.7%)
had concomitant CIS. Their second TUR was performed after
a median of 1.2 months (interquartile range [IQR]: 1.1-1.6
months) after their initial TUR. Residual cancers (Tis, Ta and
T1) on second TUR were detected in 66 of 143 cases (46.2%;
Tis: n=22 [15.4%], Ta: n=15 [10.5%], T1: n=29 [20.3%]). No
patients showed up-staging from NMIBC to MIBC. Primary
CIS was newly detected in 7 patients (7.6%) on second TUR
among the 92 patients who were not diagnosed with CIS on
initial TUR.

Then predictive factors for residual cancer were explored.
Univariate analysis showed that small tumors (OR=2.97,
95%CI=1.27-6.98, p=0.012) and the presence of CIS
(OR=5.46, 95%CI=2.57-11.61, p<0.0001) were risk factors
for residual cancer of any stage. However, multivariate
analysis of tumor size and CIS found only CIS to be an
independent risk factor for residual cancer (OR=4.83,
95%CI=2.24-10.41, p<0.0001), whereas small tumors
(OR=2.12, 95%CI=0.86-5.25, p=0.10) were not (Table II).

Residual Tis cancers should be treated with BCG,
whereas non-flat residual Ta and T1 cancers need removal
by TUR. Resection of Ta and T1 tumors on second TUR
thus supports the therapeutic significance of second TUR.
Accordingly, factors predictive for non-flat residual Ta and
T1 cancers were evaluated. In univariate analysis, only CIS
(OR=2.41, 95%CI=1.16-5.02, p=0.018) was a risk factor for
residual Ta and T1 cancers (Table II). Among patients who
were not diagnosed with CIS on initial TUR, 22 (23.9%)
were found to have non-flat residual Ta and T1 cancers on
second TUR, compared with 22 patients (43.1%) diagnosed
with CIS on initial TUR. Similarly, only CIS (OR=5.06,
95%CI=1.90-13.46, p=0.0012) was a risk factor for flat
residual cancer (Table II). 

Discussion
The rate of residual cancer found on second TUR in T1 NMIBC
has been reported to be 20-71% (4), which is consistent with
our result of 46.2%. Similarly, the rates of residual Ta (4-40%)
and T1 (9-31%) tumors in patients with T1 NMIBC were in line
with the rates of 10.5% and 20.3% for residual Ta and T1
tumors in our study, respectively (4). These residual diseases
are associated with early recurrence, and possible progression,
of bladder cancer. Residual cancer with Tis was observed in
15.4%, and requires intravesical therapy. Up-staging was not
observed in this study, although the reported rate of up-staging
on second TUR for T1 NMIBC is 0-32% (4). Thus, this
distribution of pathological stages on second TUR is identical
to those in previous reports (4), and confirms the modest
diagnostic and possible therapeutic significance of second TUR
for high-risk NMIBC as of this study.

Several clinicopathological factors, such as the inclusion of
muscle in resected specimens, recurrent disease, CIS, tumor
size, and tumor multiplicity on initial TUR, were reported to
be significant predictors of recurrence and progression before
the era of second TUR (2), which suggests that some of these
risk factors are associated with adverse prognosis via residual
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Table I. Patients’ characteristics at initial TUR.

Variable                                                                       n=143

Median age (IQR), years                                        73 (66-78)
Gender, n (%)                                                               
   Male                                                                    121 (84.6%)
   Female                                                                  22 (15.4%)
Prior history, n (%)                                                      
   Primary                                                               114 (79.7%)
   Recurrent                                                              29 (20.3%)
Pre-TUR urine cytology                                              
   Negative                                                               23 (16.1%)
   False positive                                                       49 (34.3%)
   Positive                                                                 71 (49.7%)
Tumor count, n (%)                                                      
   Solitary                                                                 54 (37.8%)
   Multiple                                                                89 (62.2%)
Tumor size, n (%)                                                        
   <30 mm                                                              110 (76.9%)
   ≥30 mm                                                                33 (23.1%)
Grade, n (%)                                                                 
   Low grade                                                              4 (2.8%)
   High grade                                                          139 (97.2%)
T-stage, n (%)                                                               
   Ta                                                                            4 (2.8%)
   T1                                                                        138 (97.2%)
   Not determined                                                       1
Carcinoma-in situ, n (%)                                             
   Absence                                                                92 (64.3%)
   Presence                                                                51 (35.7%)

TUR: Transurethral resection; IQR: interquartile range.



cancer after initial TUR. Our findings imply that the presence
of CIS increases the likelihood of residual cancer after initial
TUR, and thus the risks for recurrence and progression.
Notably, concomitant CIS was a significant predictive factor
for residual CIS, as well as non-flat residual Ta and T1
cancers. Intriguingly, it has been reported that the presence of
CIS was a significant predictor of recurrence after BCG
treatment in univariate analysis, but not in multivariate
analysis with second TUR as one of parameters, which
suggests that the detrimental effect of CIS may be diminished
by second TUR, possibly by eliminating non-flat residual
cancer (12). In addition, the presence of muscle on initial TUR
specimens was identified as a predictor of residual cancer (13).
Also, in a prospective trial, tumor grade, multiplicity and size
were identified as risk factors for residual cancer (7).
Surprisingly, larger tumors were associated with reduced risk
of any-stage residual cancer on univariate analysis, but not on

multivariate analysis; this may be attributed to the association
between small tumors and the presence of CIS (data not
shown). Intriguingly, the utility of a molecular marker panel
in guiding decisions about second TURs has been reported
(14). Although these parameters have been suggested as
predictors of residual cancer on second TUR, they should be
validated in a future study.

Because non-flat residual cancer would result in early
bladder cancer recurrence, and possible progressive disease,
second TUR is strongly recommended for patients at high risk
for non-flat residual cancer. Conversely, patients in whom
non-flat residual cancer was not detected on second TUR were
considered to have undergone an unnecessary procedure.
Therefore, patients at low risk for residual cancer may be
candidates for omitting second TUR.

The present study had several limitations. The study design
was retrospective, and the sample size was relatively small. In
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Table II. Univariate and multivariate analyses of predictors of residual cancer at second TUR.

                                                                     Any residual cancer (Tis/Ta/T1)                   Non-flat residual                                   Flat residual 
                                                                               Univariate analysis                               cancer (Ta/T1)                                      cancer (Tis)
                                                                             (multivariate analysis)                         Univariate analysis                            Univariate analysis

Variable                                           n               OR           95%CI         p-Value         OR            95%CI         p-Value         OR           95% CI        p-Value

Age, years                                                                                                                                                                                                                          
  <70                                               59              ref                                                       ref                                                        ref                                       
  ≥70                                               84             0.54        0.27-1.05        0.070          0.78         0.38-1.60          0.50           0.53         0.21-1.32         0.17
Gender                                                                                                                                                                                                                                
  Male                                            121             ref                                                       ref                                                        ref                                       
  Female                                         22             1.44        0.58-3.59         0.43           1.35         0.52-3.50          0.54           1.27         0.39-4.19         0.69
Prior history                                                                                                                                                                                                                       
  Primary                                       114             ref                                                       ref                                                        ref                                       
  Recurrent                                     29             0.76        0.33-1.73         0.51           1.02         0.42-2.45          0.97           0.58         0.16-2.10         0.40
Pre-TUR urine cytology                                                                                                                                                                                                    
  Negative                                      23              ref                                                       ref                                                        ref                                       
  False positive                              49             1.29        0.46-3.62         0.62           1.02         0.33-3.16          0.97           1.75         0.33-9.17         0.51
  Positive                                        71             2.29        0.86-6.07        0.097          1.54         0.54-4.40          0.42           2.35        0.49-11.31        0.29
Tumor count                                                                                                                                                                                                                       
  Solitary                                        54              ref                                                       ref                                                        ref                                       
  Multiple                                       89             1.90        0.95-3.80        0.068          1.45         0.69-3.08          0.33           1.75         0.64-4.80         0.27
Tumor size                                                                                                                                                                                                                         
  <30 mm                                      110             ref                                                       ref                                                        ref                                       
  ≥30 mm                                       33             0.34        0.14-0.79       0.012*         0.53         0.21-1.34          0.18           0.29        0.064-1.31        0.11
                                                                       (0.47)      (0.19-1.16)       (0.10)
Grade                                                                                                                                                                                                                                  
  Low grade                                    4               ref                                                       ref                                                        ref                                       
  High grade                                  139            0.88        0.12-6.41         0.90           0.43        0.059-3.18         0.41              -                   -                   -
T-stage                                                                                                                                                                                                                                
  Ta                                                  4               ref                                                       ref                                                        ref                                       
  T1                                               138            0.29       0.029-2.84        0.29           0.44        0.060-3.21         0.42           0.54        0.053-5.43        0.60
Concomitant carcinoma-in situ                                                                                                                                                                                         
  Absence                                       92              ref                                                       ref                                                        ref                                       
  Presence                                      51             5.46       2.57-11.61    <0.0001*      2.41         1.16-5.02        0.018*         5.06        1.90-13.46     0.0012*
                                                                       (4.83)     (2.24-10.41)  (<0.0001*)

*Statistically significant. TUR: Transurethral resection; OR: odds ratio; CI: confidence interval.



addition, this study included patients from two institutions,
between which details of clinical practice may have differed.

Conclusion

In conclusion, oncological outcomes of second TURs were
consistent with previous reports, with a moderate residual
cancer rate and a very low up-staging rate. This study
indicated that the presence of CIS at the initial TUR is a
predictor for residual cancer. Therefore, patients found to have
CIS at initial TUR (possibly in combination with other
parameters) may be recommended to undergo second TUR.
This study requires further validation. 

Funding

This work was supported by JSPS KAKENHI grant (17K11145).

Conflicts of Interest 

The Authors declare no conflicts of interest regarding this study.

Authors’ Contributions

AY designed the study. MA analyzed the data. MS wrote the draft of
the manuscript. All other Authors have contributed to data collection
and interpretation, and critically reviewed the manuscript. EM
supervised the study.

Acknowledgements

The Authors would like to thank Ms. Yamamoto (Harasanshin
Hospital) for administrative assistance and k Edanz Group
(www.edanzediting.com/ac) for editing a draft of this manuscript.

References

1 Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo
M, Parkin DM, Forman D and Bray F: Cancer incidence and
mortality worldwide: sources, methods and major patterns in
GLOBOCAN 2012. Int J Cancer 136: E359-E386, 2015. PMID:
25220842. DOI: 10.1002/ijc.29210.

2 Sylvester RJ, van der Meijden AP, Oosterlinck W, Witjes JA,
Bouffioux C, Denis L, Newling DW and Kurth K: Predicting
recurrence and progression in individual patients with stage Ta T1
bladder cancer using EORTC risk tables: a combined analysis of
2596 patients from seven EORTC trials. Eur Urol 49: 466-477,
2006. PMID: 16442208. DOI: 10.1016/j.eururo.2005.12.031

3 Babjuk M, Böhle A, Burger M, Capoun O, Cohen D, Compérat
EM, Hernández V, Kaasinen E, Palou J, Rouprêt M, van Rhijn
BW, Shariat SF, Soukup V, Sylvester RJ and Zigeuner R: EAU
guidelines on non-muscle-invasive urothelial carcinoma of the
bladder: Update 2016. Eur Urol 71: 447-461, 2017. PMID:
27324428. DOI: 10.1016/j.eururo.2016.05.041

4 Cumberbatch MGK, Foerster B, Catto JWF, Kamat AM, Kassouf
W, Jubber I, Shariat SF, Sylvester RJ and Gontero P: Repeat

transurethral resection in non-muscle-invasive bladder cancer: A
systematic review. Eur Urol 73: 925-933, 2018. PMID: 29523366.
DOI: 10.1016/j.eururo.2018.02.014

5 Grimm MO, Steinhoff C, Simon X, Spiegelhalder P, Ackermann
R and Vogeli TA: Effect of routine repeat transurethral resection
for superficial bladder cancer: a long-term observational study. J
Urol 170: 433-437, 2003. PMID: 12853793. DOI: 10.1016/
j.eururo.2018.02.014

6 Sfakianos JP, Kim PH, Hakimi AA and Herr HW: The effect of
restaging transurethral resection on recurrence and progression
rates in patients with nonmuscle invasive bladder cancer treated
with intravesical bacillus Calmette-Guérin. J Urol 191: 341-345,
2014. PMID: 23973518. DOI: 10.1016/j.juro.2013.08.022

7 Divrik RT, Sahin AF, Yildirim U, Altok M and Zorlu F: Impact of
routine second transurethral resection on the long-term outcome
of patients with newly diagnosed pT1 urothelial carcinoma with
respect to recurrence, progression rate, and disease-specific
survival: a prospective randomised clinical trial. Eur Urol 58: 185-
190, 2010. PMID: 20303646. DOI: 10.1016/j.eururo.2010.03.007

8 Angulo JC, Palou J, García-Tello A, de Fata FR, Rodríguez O and
Villavicencio H: Second transurethral resection and prognosis of
high-grade non-muscle invasive bladder cancer in patients not
receiving bacillus Calmette-Guérin. Actas Urol Esp 38: 164-171,
2014. PMID: 24613147. DOI: 10.1016/j.acuro.2014.01.001

9 Gontero P, Sylvester R, Pisano F, Joniau S, Oderda M, Serretta V,
Larré S, Di Stasi S, Van Rhijn B, Witjes AJ, Grotenhuis AJ,
Colombo R, Briganti A, Babjuk M, Soukup V, Malmström PU,
Irani J, Malats N, Baniel J, Mano R, Cai T, Cha EK, Ardelt P,
Vakarakis J, Bartoletti R, Dalbagni G, Shariat SF, Xylinas E,
Karnes RJ and Palou J: The impact of re-transurethral resection
on clinical outcomes in a large multicentre cohort of patients with
T1 high-grade/Grade 3 bladder cancer treated with bacille
Calmette-Guérin. BJU Int 118: 44-52, 2016. PMID: 26469362.
DOI: 10.1111/bju.13354

10 Eble JN, Sauter G, Epstein JE and Sesterhenn IA: Tumours of the
urinary system and male genital organs (World Health
Organization Classification of Tumours). Lyon: IARC Press, 2004.

11 Sobin LH, Gospodarowicz MK and Wittekind C: TNM
classification of malignant tumours. 7th edition. Hoboken NJ:
John Wiley & Sons Inc, 2009.

12 Nakamura Y, Miyata Y, Takehara K, Asai A, Mitsunari K, Araki
K, Matsuo T, Ohba K and Sakai H: The pathological significance
and prognostic roles of thrombospondin-1, and -2, and 4N1K-
peptide in bladder cancer. Anticancer Res 39: 2317-2324, 2019.
PMID: 31092423. DOI: 10.21873/anticanres.13348

13 Audenet F, Retinger C, Chien C, Benfante NE, Bochner BH, Donat
SM, Herr HW and Dalbagni G: Is restaging transurethral resection
necessary in patients with non-muscle invasive bladder cancer and
limited lamina propria invasion? Urol Oncol 35: 603.e1-5, 2017.
PMID: 28689694. DOI: 10.1016/j.urolonc. 2017.06.042

14 Liu W, Qi L, Zu X, Li Y, He W, Tong S and Chen M: A
preoperative marker panel for the prediction of residual tumor and
the decision making for repeat transurethral resection. Urol Oncol
33: 165.e9-14, 2015. PMID: 25683603. DOI: 10.1016/j.urolonc.
2015.01.006

Received June 5, 2019
Revised June 24, 2019

Accepted June 25, 2019

ANTICANCER RESEARCH 39: 4325-4328 (2019)

4328


