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Staging and grading of bladder cancer have a substantial impact on patients’ prog-
nosis. However, due to the relatively low quality and quantity of specimens from 
transurethral resection (TUR), initial histopathological examination may not be 
fully reliable.
The aim of this study was to assess the repeatability of staging and grading in post-
TUR and post-radical cystectomy (RC) specimens.
Staging and grading in TUR and RC specimens were compared in a group of 181 
consecutive patients. All microscopic examinations were performed by dedicated uro-
pathologists. Median time from TUR to RC was 45 days. Additionally, an attempt 
to identify potential clinical variables influencing the risk of discrepancies was made.
In post-RC specimens, the disease was down-staged in 13.8% and up-staged in 
54.6% of patients (K = –0.03, p < 0.02). Muscle-invasive bladder cancer was 
diagnosed in 67.6% of patients initially staged as T1. Cancer was down-graded in 
10.3% and up-graded in 17.9% of patients (K = 0.44, p < 0.02). Early onset of 
disease, female sex and time interval from transurethral resection of bladder tumor 
(TURBT) to RC had no effect on incidence of discrepancies.
Pathological post-TUR examination is not predictive for the final stage of cancer. 
The incidence of under- or overgrading of bladder cancer is significant, and efforts 
should be made to reduce it.
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Introduction

Bladder cancer is the ninth most common ma-
lignancy worldwide [1]. Approximately 70% of pa-
tients are initially diagnosed with non-muscle-in-
vasive bladder cancer (NMIBC, < T2 according to 
TNM classification) and do not need to undergo rad-
ical excision of the bladder [2]. However, progression 
is observed after initial bladder-sparing procedures in 

a significant percentage of patients during the fol-
low-up [3]. A patient is submitted to radical cystec-
tomy (RC) if the cancer is muscle-invasive (MIBC) 
or presence of the highest-risk NMIBC is confirmed 
(high-grade (G3) and/or T1 tumors, tumors with 
concomitant foci of carcinoma in situ) [4, 5].

Diagnosis of bladder cancer is based on microscop-
ic pathological examination of the specimen obtained 
during diagnostic transurethral resection (TUR) of 
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the bladder tumor. The goal of the examination is to 
identify the cancer and help clinicians in treatment 
choice. The pathological report should cover e.g. 
the histologic grade of cancer according to the 1973 
WHO and 2004 WHO/ISUP (International Society 
of Urological Pathology) classification, the micro-
scopic extent of the tumor according to the 2010 
TNM classification, and others [6]. Based on the 
report, urologists qualify patients for bladder-spar-
ing treatment (complete TUR) or RC, as mentioned 
above. However, due to the relatively low quality and 
quantity of TUR specimens, it may be questionable 
whether histopathological examination is fully reli-
able. Moreover, the exact staging in the case of MIBC 
is significantly limited by the fact that the deepest 
layer of the bladder wall present in TUR specimens 
is the muscularis propria; hence diagnosis of T3 and 
T4 tumors is usually impossible. On the other hand, 
despite the development of new classifications, in-
ter- and intraobserver variability in grading seems to 
exceed 50% [2]. To date, data concerning repeatabil-
ity of staging and grading in post-TUR and post-RC 
specimens is unsatisfactory, incomplete, and based on 
relatively small cohorts.

The aim of this study was to compare results of 
pathological examinations of post-TUR and post-RC 
specimens in a large cohort of consecutive patients 
with urothelial bladder cancer, as well as to identify 
clinical factors influencing the risk of change in tu-
mor stage or grade after RC.

Material and methods

Material

Pathological data of 181 consecutive patients who 
underwent TUR and RC due to urothelial bladder 
cancer were retrospectively analyzed. Mean age of the 
cohort at the time of RC was 67.9 years, and the M : F  
sex ratio was 3 : 1 (137 men vs. 44 women). Mean 
and median time from TURBT to RC was 52.6 days 
and 45 days (SD 31.8, range 7-218), respectively. If 
a patient underwent more than one TURBT, only 
data from the last one were included in the analysis.

Methods

Results of microscopic examination of post-TUR 
and post-RC specimens were compared with special 
attention paid to the repeatability of stage and grade 
diagnosis. Local stage was assessed according to the 
2010 TNM classification (T stage), and cancer grade 
according to the 1973 WHO classification. In a sec-
ond analysis an attempt to identify variables influenc-
ing the risk of over- or understaging, as well as over- 
or undergrading, at the time of TUR was made. Early 
onset of bladder cancer, female sex and a long time 
interval from TUR to RC were chosen as potential 

factors of aggressive biology of cancer and hence in-
creased risk of over- or undergrading, as well as over- 
or understaging. Early onset of cancer was diagnosed 
if a patient was below 60 at the time of RC. For this 
study, three additional analyses were performed de-
pending on the time interval from TURBT to RC:  
< 45 vs. > 44 days, < 60 vs. > 59 days and < 90 
vs. > 89 days.

Diagnostic aspects

All microscopic examinations were performed by 
dedicated uropathologists with a light microscope. 
Standard preparation techniques of slides and hema-
toxylin-eosin staining were implemented. No extra 
immunohistochemical staining was considered in the 
study. Grading of cancer was fully subjective. Papil-
lary lesions of overall orderly microscopic appearance 
and discrete nuclear atypia were graded as G1 tu-
mors. In the case of minimal architectural changes 
with definitive but not severe atypia, grade G2 was 
diagnosed. Finally, tumors were graded as G3 if a se-
vere structural disorder (including variation in shape 
and size of cancer cells) and severe nuclear atypia 
were observed.

Statistical analysis

Results were analyzed statistically with Statistica 
10.0 software (StatSoft Inc, USA). Quantitative vari-
ables are presented as numbers of patients and per-
centages, as well as mean values and standard devia-
tions in brackets if appropriate. Qualitative variables 
are presented according to their clinical definition. In-
ter-annotator agreement was measured with Scott’s pi 
formula. Kappa values < 0 were interpreted as poor 
agreement, 0.01-0.20 as slight agreement, 0.21-0.40 
as fair agreement, 0.41-0.60 as moderate agreement, 
0.61-0.80 as substantial agreement and 0.81-1.00 
as almost perfect agreement. For the comparison of 
results between comparable paired groups, the chi-
square test was used with the Pearson or McNemar 
formula. The differences were considered as statistical-
ly significant when the P value was < 0.05. For test-
ing the influence of selected variables on the probabil-
ity of a final event, relative risk values were calculated.

Results

Full clinical data regarding stage and grade were 
available in 174 cases (96.1%) and 156 cases (86.2%), 
respectively. 

Staging

Poor agreement in staging in post-TUR and post-
RC microscopic examination was observed (K =  
= –0.03). During the examination of a post-RC spec-
imen, stage of the disease was unchanged in 31.6% 
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of cases (55/174). Simultaneously, pathological stage 
of the disease was identified as lower in 13.8% of pa-
tients and as higher in 54.6% of patients. The dif-
ferences were statistically significant. Among 126 
patients with an initial diagnosis of MIBC stage T2, 
the disease was upstaged to T3 and T4 in 38 (30.2%) 
and 29 (23.0%), respectively. No residual tumor (T0) 
was diagnosed in 11 cases (6.3%). Table I presents 
the number of cases diagnosed with successive stages 
in both microscopic examinations.

Grading

Moderate agreement in grading in post-TUR and 
post-RC microscopic examination was observed (K = 
= 0.44). During examination of the post-RC speci-
men, the grading remained unchanged in 71.8% of 
cases (112/156). In 10.3% of patients the cancer was 
down-graded, and in 17.9% of patients the cancer 
was up-graded. The differences between post-TUR 
and post-RC examinations were found to be statisti-
cally significant, with a notably low p value and high 
chi-square values. Table II presents the number of 
cases diagnosed with successive grades in both mi-
croscopic examinations (Fig. 1A-D).

Second analysis

Early onset of bladder cancer, female sex and time 
interval from TUR to RC were found to be not asso-
ciated with the risk of change in staging or grading. 
Statistical calculations are presented in Table III for 
staging and Table IV for grading.

Discussion

Depth of invasion and cancer differentiation are 
among the most important prognostic markers in 
bladder cancer patients [7]. With the presence of 
concomitant foci of carcinoma in situ, they are also 
the strongest predictors of progression of NMIBC [4, 
8]. In low-grade NMIBC, TUR remains the standard 
of treatment, while in MIBC and selected high-grade 
NMIBC, radical cystectomy is required [2, 5]. Patho-
logical examination of the TURBT specimen not only 
allows diagnosis but also is the most important tool 
of treatment choice.

To know the final stage and grade at the time 
of initial diagnosis of bladder cancer would be very 
helpful for assessing the prognosis, as well as for plan-
ning the treatment. We performed a retrospective 
study aimed at comparison of grading and staging 
in post-TUR and post-RC specimens in a large se-
ries of consecutive patients. To our knowledge, only 
a few papers have been published on this issue in the 
past, and none was based on such a large cohort of 
patients.

Staging

Proper pathological staging of bladder cancer 
based on the TUR specimen is one of the most com-
plicated issues in uropathology. It relies on micro-
scopic examination of low-quantity surgical material, 
which is also of low quality as derived from hot loop 
resection. Moreover, during carcinogenesis in the 
urothelium, the microscopic image can be untypical, 

Table I. Staging in exam 1 and exam 2 (the number of cases is presented) 

tur/rC pt0 ptis pta pt1 pt2 pt3 pt4 Κ value c2 p value

pT0 0 0 0 0 1 0 0 –0.03 49.85 0.013

pTis 0 1 0 0 1 0 0

pTa 0 0 0 0 0 0 0

pT1 4 1 0 7 9 4 12

pT2 6 1 1 7 44 38 29

pT3 1 0 0 0 2 2 1

pT4 0 0 0 0 0 1 1
TUR – transurethral resection, RC – radical cystectomy 

Table II. Grading in exam 1 and exam 2 (the number of cases is presented)

tur/rC g1 g2 g3 tOtal Κ value c2 p value

G1 0 1 0 1 0.44 35.59 0.00

G2 0 49 15 64

G3 1 27 63 91

Total 1 77 78 156
TUR – transurethral resection; RC – radical cystectomy 
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Fig. 1. A-B) Examples of down- and upgrading of urothelial carcinoma in RC specimen. HE staining, light microscopy, 
magnification 200×. A, B) Microscopic images of neoplastic urothelium in 76-year-old man with MIBC: in post-TURBT 
specimen cancer was graded as G3 (1) and downgraded to G2 (2) after RC performed 93 days later. C, D) Microscopic 
image of neoplastic urothelium in 77-year-old man with MIBC: in post-TURBT specimen cancer was graded as G2 (3) 
and upgraded to G3 (4) after RC performed 41 days later 

A B

C D

Table III. Influence of selected variables on the risk of over- or understaging in post-TUR examination

rr p value c2

Age < 60 years 1.11 0.81 0.06

Female sex 0.73 0.41 0.68

TUR-CR time interval < 45 days 0.67 0.23 1.43

TUR-CR time interval < 60 days 0.58 0.15 2.09

TUR-CR time interval < 90 days 0.64 0.45 0.56
RR – relative risk 

Table IV. Influence of selected variables on the risk of over- or undergrading in post-TUR examination

rr p value c2

Age < 60 years 0.64 0.38 0.79

Female sex 1.29 0.52 0.41

TUR-CR time interval < 45 days 1.10 0.79 0.07

TUR-CR time interval < 60 days 0.71 0.35 0.86

TUR-CR time interval < 90 days 0.73 0.57 0.33
RR – relative risk
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especially in a limited or unoriented specimen. Final-
ly, the pathologist has to face distinction of hyper-
plastic muscularis mucosae, muscularis propria and 
myofibroblasts, intravesical and paravesical adipose 
tissue, and many other histologic challenges [9-14]. 
This can theoretically cause staging error, as well as 
leads to standard of restaging of TUR in inconclusive 
cases.

By definition, TUR consists of removal of the mu-
cosa, lamina propria and muscularis propria from the 
suspicious area [15]. Ipso facto, in the vast majority of 
cases muscularis propria is the deepest bladder layer 
that is resected for pathological assessment. Diagno-
sis of invasion of perivesical tissue or neighboring or-
gans is then not possible. However, it happens that 
because of bladder wall perforation or resection of 
the prostate, diagnosis of T3 or T4 disease can be 
made. Bearing in mind the above facts, it is not easy 
to conclude on real intra- or interobserver variability 
in staging. Apart from “real” variability, there should 
be a portion of understaged cases due to technical 
aspects of TUR and the character of the specimen, as 
well as a portion of overstaged cases due to complete 
removal of the tumor from deeper bladder layers. Fi-
nally, we cannot rule out disease progression during 
the time interval from TUR to RC, especially in pa-
tients who wait for RC relatively long. However, we 
can assume that in some patients restaging after RC 
is a result of intra- or interobserver variability. The 
trouble is that we have no tool to calculate how fre-
quent this problem is.

Our analysis revealed poor agreement in cancer 
staging at the time of TUR and RC. In most cases 
the disease was up-staged based on examination of 
the post-RC specimen (54.6%); however, in almost 
one in eight (13.8%) also down-staging was noted. 
Data from the literature are more or less consistent 
with our findings. Chang et al. reported agreement in 
the stage of 125 papillary lesions between post-TUR 
and post-RC specimen in 32.8%, with the rate of up- 
and downstaging of 32.0% and 35.2%, respectively. 
No residual tumor (pT0) was found in 11% of pa-
tients [16]. Beukers et al. noted downstaging of T2 
tumors to NMIBC in 14% of patients and T0 status 
in 12% of patients after RC performed due to MIBC 
[17]. Cheng et al. estimated the rate of down- and 
upstaging at the time of RC in 105 patients to be 
3.8% and 76.2%, respectively. They report the high-
est rate of upstaging. Simultaneously, they did not 
diagnose any T0 at RC [18]. In a paper by Lee et al. 
17.8% of MIBC were downstaged to NMIBC after 
RC, and in an additional 12.2% of patients no resid-
ual tumor was found [19]. Finally, Bayraktar et al. 
reported a 75% rate of upstaging in the RC specimen 
with a simultaneous 0% rate of downstaging [20].

Special attention should be paid to tumors staged 
initially as T1. Our cohort includes 37 such cases, and 

only in 18.9% was the T1 stage confirmed in exam 2.  
The presence of MIBC was diagnosed in 67.6% of 
them at the time of RC, including as many as 12 cas-
es (48%) of T4 disease. In a contemporary large co-
hort of patients presented by Fritsche et al. the rate of 
upstaging of T1 tumors was found to reach 49.3%. 
Nodal metastases were found in 16.2% of patients 
at the time of RC. Among 1135 patients included in 
the study and followed up for a mean of 48 months, 
35.5% died of metastatic disease [21]. In general, the 
rate of patients with T1 tumors upstaged to MIBC 
at RC was estimated to be 27-51% [22-29]. In our 
cohort this rate is even higher; however, due to the 
relatively small subgroup of T1 patients (n = 37), 
we treat our data as of low statistical power and mi-
nor clinical importance compared to those mentioned 
above.

As stated above, due to technical aspects, it is 
practically impossible to assess intraobserver vari-
ability in staging of bladder cancer in post-TUR and 
post-RC specimens. However, the difficulty of mi-
croscopic examination of a bladder tumor specimen 
potentially can cause staging errors. To avoid them, 
primary bladder cancers should be diagnosed by ded-
icated and experienced pathologists, who are aware 
of structural phenomena within the bladder wall. In 
the most difficult cases, a second opinion is advised 
[2, 30]. To differentiate muscularis mucosae from 
muscularis propria and myofibroblasts, additional 
immunohistochemical staining with anti-smoothe-
lin and anti-vimentin antibodies can be performed 
[31-35]. Finally, while exact pathological staging of 
MIBC is not obligatory at the time of TUR, attention 
should be paid to differentiate between para- and in-
travesical fat. Microscopic diagnostics can be illusive 
in these cases, and its results would not change the 
treatment choice [2].

Grading

The nature of the problem with grading is differ-
ent, well known, and still not resolved. Opinion on 
differentiation of cancer cells is very subjective and 
differs between pathologists. Even with an attempt 
to implement the 2004 WHO/ISUP grading system, 
the rate of intra- and interobserver variability is still 
more than noticeable. In a recent study published by 
May, the agreement on grade among four patholo-
gists was 38-73% when using the 1973 WHO clas-
sification and 72-83% when using the 2004 WHO/
ISUP classification [36]. Analogous values in previ-
ously published studies were in the ranges of 17-80% 
and 33-95%, respectively [30, 37-45]. These data 
are presented in Table V. 

Down- and upgrading of post-TUR specimens is 
relatively common. We noted moderate agreement in 
cancer grading at the time of TUR and RC. In 63.5% 
of cases the cancer was upgraded to G3 in the RC 
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specimen, and in 36.5% of cases it was downgraded 
to G2, as presented in Fig. 1. Two cases of G1 tu-
mors were observed – one diagnosed in exam 1, one 
in exam 2. 

To date, only two papers focusing on grading 
agreement in post-TUR and post-RC specimens 
have been published. Cheng et al. analyzed 105 cases 
and noted differences in grade in 15.2% of patients. 
Among them, in 37.5% the cancer was upgraded 
from low to high grade at the time of RC, while in 
the remaining 62.5% the cancer was downgraded 
from high to low grade [18]. With similar methodol-
ogy Chang et al. compared results of histopatholog-
ical examinations of TURBT and RC specimens in 
150 patients. Interestingly, they noted 100% agree-
ment between examinations with the 2004 WHO/
ISUP classification and 82% agreement with the 
1973 WHO classification. In 20 patients (13%) the 
cancer was upgraded from G2 to G3, and in 8 pa-
tients (5%) the cancer was downgraded from G3 to 
G2 at the time of RC [16]. Fritsche et al. performed 
a study aimed at evaluation of long-term outcomes of 
treatment of patients with T1G3 bladder cancer. In 
the cohort of 1135 patients diagnosed initially with 
G3 tumors, at the time of RC 2.3% were downgrad-
ed to G1 and 46.2% to G2 [21].

The vast majority of these cases should be treated 
as intra- or interobserver variability. However, it is 
not possible to conclusively exclude change in tumor 
biology, aggressiveness and differentiation of cancer 
cells. As presented in Fig. 1A, morphology of cancer 
cells differs in post-TUR and post-RC specimens, and 
the change in grading seems to be justified. Simulta-

neously, the rate of down- versus upgrading is rather 
random, and it would not be justified to conclude on 
the incidence and trends of regrading.

There is no perfect resolution to reduce inter- and 
intraobserver variability in bladder cancer grading. 
This process is subjective, even when using diagnos-
tic criteria of the 2004 WHO/ISUP classification. Si-
multaneously, we are still not sure about the clinical 
value of the 2004 WHO/ISUP system. As a result, 
only 50.9% of pathologists use it, the majority as ad-
ditional information to 1973 WHO grading [46]. By 
definition, every case of MIBC should be graded as 
high grade, because low-grade tumors as well as pap-
illary urothelial neoplasms of low malignant poten-
tial are unable to infiltrate the basal membrane [6]. 
However, with the more popular 1973 WHO classi-
fication it is not so unequivocal – both G2 and G3 tu-
mors have the potential to become muscle-invasive. 
Potentially, diagnostic training in the 2004 WHO/
ISUP classification can reduce inter- or intraobserv-
er variability. However, as long as cancer grading 
is based on pathologists’ experience and practice, it 
probably cannot be universal.

Study limitations

Our study is not free of limitations. The first lim-
itation is the retrospective nature of the analysis. 
However, even in prospective settings we would ex-
pect similar results, while this issue should not influ-
ence pathologists’ opinions. Second, it is a non-ho-
mogeneous study group. In this study a relatively 
large cohort of patients was analyzed; hence patients 

Table V. Published data on interobserver variability in grading of urothelial carcinoma of the bladder

authOr, year number Of 
pathOlOgists 

invOlved

number Of 
speCimens 
inCluded

perCentage Of 
agreement On grade 
aCCOrding tO 1973 

WhO ClassifiCatiOn

perCentage Of 
agreement On 

grade aCCOrding tO 
2004 WhO/isup 

ClassifiCatiOn

Tuna, 2011 [39] 8 30 n.a. 33.3-74.3

May, 2010 [31] 4 200 38-73 71.5-82.5

Schned, 2008 [40] 2 327 86 83

Gonull, 2007 [41] 2 258 62.8 75.2

Mamoon, 2006 [42] 2 100 80 95

Campbell, 2004 [43] 2 49 n.a. 53.1

Bol, 2003 [38] 3 130 n.a. 59

Yorukoglu, 2003 [44] 6 30 63.3-93.3 63.3-93.3

Murphy, 2002 [37] 3 247 n.a. 39-50

Van der Meijden, 2000 [45] 2 1273 57.3 n.a.

Tosoni, 2000 [30] 2 298 58.7 n.a.
n.a. – data not presented in the study 
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of different demographic characteristics are includ-
ed. This has particular relevance for analysis in sub-
groups, although it can cause some disproportion 
in the number of patients in compared subgroups. 
Moreover, the time from TUR to RC was variable. 
Even if the mean and median are of similar values, 
there were as many as 12 patients in whom this time 
exceeded 100 days. The last but not least limitation is 
the lack of follow-up data. This issue is very import-
ant to clinicians. Without the knowledge how differ-
ences in staging and grading between the post-TUR 
and post-RC specimen influence patients’ history, we 
cannot make conclusions on the clinical importance 
of the observed phenomena.

One can comment on the grading classification ad-
opted in the study. We have not presented the WHO/
ISUP grading, while our experience with this classifi-
cation is limited and just deepened. Finally, we do not 
treat this fact as a study limitation, because as many 
as 74.8% of European pathologists use the WHO 
classification in their everyday clinical practice [46].

Conclusions

Due to technical aspects of TUR and the complex-
ity of microscopic examination of the specimen, the 
pathological opinion at the time of primary diagnosis 
of MIBC is not predictive for the final stage of cancer. 
The incidence of under- or overgrading of bladder 
cancer cells is significant, indicating the clearly ev-
ident problem of relatively high inter- and intraob-
server variability. For the moment, resolution of these 
clinically important problems does not exist.
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