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Abstract: Intraoperative frozen section (FS) evaluation of ureteral and urethral margins is frequently requested 
during radical cystoprostatectomy in patients with bladder urothelial carcinoma. However, it is still controversial 
whether intraoperative FSs of ureteral and urethral margins are necessary in all patients with cystoprostatectomy or 
a risk-based assessment with limited to the high risk patients is the best approach. A total of 203 radical cystopros-
tatectomy specimens with FS evaluation on margin status from men treated for bladder urothelial carcinoma from 
2003 to 2010 in our institution were reviewed. Clinicopathologic features studied include: patients’ age, pathologic 
tumor stage, presence of carcinoma in- situ (CIS), and intraoperative FS diagnosis. All 203 patients had intraopera-
tive FS evaluation of ureter, and of these, 37 patients had additional urethra FS evaluation. Of the 203 ureteral 
FS cases, 17 (8.4%) had positive margin for CIS (16 cases) or CIS with invasive urothelial carcinoma (1 case). All 
17 patients with positive ureteral margin on FS had concomitant CIS in the bladder (15.5%; 17 of 110 patients). 
In contrast, none of the patients without concomitant CIS (n=93) had positive ureteral margins on FS. Among 37 
patients who also had FS evaluation on urethral resection margin, 3 patients (8.1%) had positive margins for CIS 
and all three of them had concomitant CIS in the bladder. Positive ureteral/urethral margin was not associated with 
patients’ age or tumor stage, but was significantly associated with the presence of CIS in the bladder (p<0.001). Our 
study demonstrates that presence of concomitant CIS in bladder cancer was often associated with positive ureteral 
or urethral margin for CIS or invasive carcinoma; therefore, intraoperative FS evaluation may be indicated to these 
patients with concomitant bladder CIS. In contrast, in patients with no associated concomitant CIS in the bladder, 
FS of ureteral/urethral margins may not be necessary unless other clinical justification is present.

Keywords: Intraoperative frozen section evaluation, margins, bladder cancer, carcinoma in situ

Introduction

Radical cystectomy or cystoprostatectomy with 
pelvic lymph node dissection is the standard 
procedure in male patients for the manage-
ment of muscle-invasive bladder cancer or non-
muscle-invasive cancers with high risk features 
such as a bulky mass, a superficial cancer that 
is resistant to intravesical therapy, or micropap-
illary histology [1, 2]. Intraoperative frozen sec-
tion (FS) evaluation of the ureters has been 
recommended to reduce the risk of recurrence 
in the remaining ureters and assure a tumor-
free anastomosis. However, the efficacy of 

achieving a negative ureteral margin after cys-
tectomy is still under debate since some stud-
ies have not proved that FS free negative mar-
gin confers a decreased subsequent upper 
tract recurrence or an improved long term sur-
vival [3-8]. Tumor recurrence rate at the ure-
tero-intestinal anastomosis after radical cyto-
prostatectomy is very low (about 1%) and most 
patients will die of systemic disease rather than 
local recurrence [4, 9, 10]. Therefore, it is still 
controversial whether routine intraoperative FS 
evaluation of ureteral and urethral margins is 
necessary for all patients or for only a limited 
high-risk subgroup of patients.
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In the current study, we present the Houston 
Methodist Hospital experience of utilization of 
intraoperative FS evaluation of ureter and ure-
thra margins during radical cystaprostatectomy 
in men for bladder urothelial carcinoma and 
evaluate whether a risk-based approach is 
feasible.

Patients and methods

The study was conducted with an approval from 
the Institutional Review Board of The Houston 
Methodist Hospital (PAC IRB protocol 3-0155-
04), and the pathology database from the 
Houston Methodist Hospital was reviewed. This 
study comprised 203 men with bladder urothe-
lial carcinoma treated by radical cystoprosta-
tectomy plus pelvic lymph node dissection with 
FS evaluation on margin status from 2003 to 
2010. Nine cases of cystoprostatectomy with-
out intraoperative FS evaluation were excluded 
from the study. Clinical history and pathology 
reports were reviewed. Clinicopathologic fea-
tures studied include: patients’ age, pathologic 
tumor stage, presence of carcinoma in-situ 
(CIS), and intraoperative FS diagnosis. Chi 
square test and logistic regression analysis 
were performed for statistical analysis.

Results

From 2003 to 2010, 203 patients underwent 
radical cystoprostatectomy for bladder urothe-
lial carcinoma at our institution had intraopera-
tive FS evaluation of ureteral and/or urethral 

and intraoperative FS evaluation, 17 (8.4%) 
cases had positive ureteral margins with uro-
thelial CIS and one case of invasive urothelial 
carcinoma with CIS. In 37 patients who also 
had urethral FS evaluation, 3 patients (8.1%) 
had positive urethral margin for CIS (Table 1).

Association of positive urethral and urethral 
margins with presence of bladder urothelial 
CIS 

In 203 bladder cancer patients underwent radi-
cal cystoprostatectomy, 110 patients had con-
comitant CIS in the bladder. Seventeen of 110 
(15.5%) bladder cancer patients with CIS had 
positive FS ureteral margin. In contrast, in 93 
patients without concomitant CIS, none of 
them had positive FS ureteral margin (Table 2). 
Similarly, all 3 patients with positive urethral 
margin had concomitant urothelial CIS in the 
bladder.

In this series, intraoperative FS diagnoses were 
accurate in determining positive margins. There 
were no false positive or false negative intraop-
erative FS diagnoses. Representative FS photo-
micrographs of ureteral margins with reactive 
change and positive margin, and positive ure-
thral margin are shown in Figure 1.

Logistic regression analysis showed that posi-
tive ureteral margin was not associated with 
patients’ age or tumor pathologic stage, but 
was significantly associated with the presence 
of CIS in the bladder (p<0.001).

Table 1. Summary of intraoperative frozen section diagnoses of 
ureter and urethra during radical cystoprostatectomy

Ureter Urethra
Total number of cases with FS* 203 37
Positive margin with CIS** 16 3
Positive margin with invasive carcinoma 1 0
Total positive margin cases 17 3
*FS - frozen section; **CIS - carcinoma in situ.

margins. The average age of 
patients in this series was 
67.1 years (range 39.2 to 
89.1). Primary tumor stage 
and percentage distribution 
of all the patient were as fol-
lows: pT0/Tx (17 cases; 
8.4%), pTis or pTa (42 cases; 
20.7%), pT1 (23 cases); 
11.3%), pT2 (39 cases; 
19.2%), pT3 (72 cases; 
35.5%) and pT4 (10 cases; 
4.9%). 

Incidence of positive 
margins in bladder cancer 
patients underwent radical 
cystoprostatectomy

Of the 203 patients who had 
radical cystoprostatectomy 

Table 2. Association of positive ureteral or urethral margins with 
presence of concomitant urothelial carcinoma in-situ

Cases with 
positive ure-
teral margin

Cases with 
positive ure-
thral margin

Bladder tumor with concomitant CIS (n=110) 17 (14.5%)* 3 (2.7%)**

Bladder tumor without concomitant CIS (n=93) 0 (0%) 0 (0%) 
*P<0.001; **p=0.247.
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Discussion

Our study focused on male bladder cancer 
patients who underwent radical cystoprosta-
tectomy. In this study, we found a positive ure-
teral margin rate of 8.4% evaluated by intraop-
erative FS (Table 2). This finding is comparable 
to the 2%-10% positive margin reported by oth-
ers [3-7, 11, 12]. The concomitant CIS of the 
bladder in our series accounts for 54.2% of all 
patients (110 of 203 cases), slightly lower than 
that (60%) of reported in the literature [4, 10, 
13]. Our logistic regression analysis showed 
that positive ureteral/urethral margin was sig-
nificantly associated with the presence of CIS 
in the bladder (p<0.001), but not with patients’ 
age or tumor stage.

The rationale to perform FS evaluation of the 
surgical margins at cystectomy is based on the 
concept of improved cancer control by achiev-
ing a tumor-free uretero-intestinal anastomosis 
and therefore prolonging cancer free survival. 
However, current data have not uniformly sup-
ported this conclusion [3-8]. The question still 
remains whether routine intraoperative FSs of 
ureteral and urethral margins are necessary for 
all patients. 

Recent study series have shown the overall 
incidence of ureteric CIS is less than 8%, occur-
ring most often in the distal ureter [3, 4, 7]. 
When the redundant ureter segment resected 
above the common iliac vessels is performed, 
CIS was detected in only 0.1% on permanent 
section [3]. The overall upper tract recurrence 
rate after radical cystectomy is reportedly 2.4% 

to 6.6%, with most recurrences identified with-
in the first 3 years after cystectomy (range 1.4–
108 months) [9, 11, 14-21]. In particular, anas-
tomotic recurrence rates are reported to be 
<1% which are exceedingly rare [3-8, 22]. There 
is no evidence so far that complete extirpation 
of malignant ureteric involvement proved by 
negative FS margin during radical cystectomy 
will eliminate the risk for recurrent upper tract 
tumor disease [3, 4, 7, 10, 21, 23, 24]. 

Ureteral CIS involvement is significantly associ-
ated with the presence of the CIS in bladder. It 
has been reported that 80-82% of patients 
with CIS in the ureter have CIS in the bladder [3, 
13]. Raj et al reported 30% of patients with 
bladder CIS have ureteric involvement in the 
radical cystectomy specimen versus only 9% of 
patients without, and concluded that bladder 
CIS was a significant predictor of ureteric 
involvement on permanent section [4]. Tran et 
al and Solsona et al reported a significantly 
higher recurrence rate of upper ureteral tumors 
in patients with CIS of the bladder (16%-21.2%) 
vs. patients without (2.3%-5%) [13, 25]. Re- 
current upper ureteral tumors happened in 
17% of patients with CIS of the ureter at FS 
evaluation versus 3% in patients with negative 
FS evaluation [3]. Furthermore, Sanderson et al 
found patients with tumor involvement of the 
urethra are at highest risk for recurrent upper 
tract tumors [10]. Since our study and that of 
others demonstrating significant association of 
positive FS margins with CIS in the bladder, a 
risk-based approach for the application of the 
FS evaluation seems to be reasonable to 
propose. 

Figure 1. Frozen section evaluation of ureteral and urethral margins. A. Ureteral margin with normal urothelial cells 
showing mild reactive change (H&E 200x): there is presence of umbrella cells and preservation of cellular polarity.  
The cells are uniform with minimal cytologic atypia; B. Ureteral margin positive for urothelial carcinoma in situ (H&E 
200x): In contrast to relatively normal urothelial cells on the left, the tumor cells on the right show significant nuclear 
enlargement, hyperchromasia, and loss of cellular polarity. C. Positive urethral margin for urothelial carcinoma in 
situ (H&E 400x): There are scattered large atypical tumor cells (pagetoid spread) in the background of normal uro-
thelial cells.



Intraoperative frozen section evaluation of ureteral and urethral margins

159	 Am J Clin Exp Urol 2014;2(2):156-160

It is arguable that performing an intraoperative 
ureteral FS evaluation is necessary in all 
patients who undergo radical cystectomy since 
risk of upper urinary tract recurrence is low [4, 
6, 7, 17]. It does not achieve a favorable cost: 
benefit ratio either. One study has reported that 
the cost to pick up one patient with CIS or solid 
urothelial carcinoma of the ureter on FS was 
$6,471 [26]. Therefore, performing FS for all 
patients seems to be not cost-effective. For the 
evidence based medical practice, a risk-based 
approach for the application of the FS evalua-
tion is further warranted.

In summary, in this study we have found that 
the rate of positive utereral margin as evaluat-
ed by FS is 8.0% in consecutive bladder cancer 
patients undergoing radical cystoprostatomy. 
The presence of concomitant CIS in patient 
with bladder cancer is highly associated with 
positive ureteral and urethral margins. There- 
fore, intraoperative FS is helpful for this group 
of patients. However, in patients without history 
of CIS, routine intraoperative FS of ureteral 
margin may not be indicated. 
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