Int Urol Nephrol (2012) 44:1721-1725
DOI 10.1007/s11255-012-0276-z

UROLOGY - ORIGINAL PAPER

Value of routine frozen section analysis of urethral margin
in male patients undergoing radical cystectomy in predicting

prostatic involvement

Yasser Osman + Ahmed Mansour + Nasr El-Tabey - Mohamed Abdel-Latif -
Ahmed Mosbah - Thab Hekal - Sherif El-kappany - Noheir Moustafa -

Atallah Shaaban

Received: 12 July 2012/ Accepted: 29 August 2012 /Published online: 11 September 2012

© Springer Science+Business Media, B.V. 2012

Abstract

Purpose To prospectively investigate diagnostic
value of routine frozen section analysis (FSA) of
urethral margin for male patients undergoing cystec-
tomy for bladder cancer.

Materials and methods One hundred consecutive
male patients were subjected to radical cystectomy for
bladder cancer with routine FSA obtained from distal
prostatic urethral margin. Definitive pathological
condition of the specimens was reviewed to diagnose
urethral £ prostatic malignant involvement. The
diagnostic value of FSA was identified and compared
with different clinical and pathological predictors.
Patients with false-negative results were followed for
5 years.

Results  Six patients showed evidence of malignancy
by FSA of the prostatic urethral margin (one patient
was false positive), and all were managed by ure-
threctomy. Prostatic &+ urethral involvement was
diagnosed in 15 patients by definitive histopathology
(15 %). Sensitivity and specificity of urethral margin
frozen section were 33.3 and 98.8 %, respectively,
with overall accuracy of 89 % while positive and
negative predictive values were 83.3 and 8§89.4 %,
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respectively. There was no significant correlation
identified between tumor site or morphology, clinical
staging, clinically suspicious prostate, cystoscopic
involvement of bladder neck, tumor grade, and
associated carcinoma in situ or nodal involvement
with prostatic malignant involvement. Positive intra-
operative FSA was the only predictor significantly
associated with malignant urothelial involvement of
the prostate. None of the 10 patients with false-
negative results developed late urethral recurrence at
5 years.

Conclusion Intraoperative urethral frozen section
shows high predictive diagnostic value of malignant
prostatic involvement. Nevertheless, its impact in
preventing late urethral recurrence is doubtful.
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Introduction

Radical cystectomy and pelvic lymph node dissection
are considered the standard treatment for muscle
invasive bladder cancer. Orthotopic urinary diversion
has gained increasing popularity over the past two
decades owing to its long-term reliability, oncological
safety, and potential improvement in quality of life
compared with non-continent diversions [1-3]. Nev-
ertheless, orthotopic substitutes could not be provided
for all patients as it is essential to preserve sufficient
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urethral length free of tumors to ensure a successful
safe urethro—ileal anastomosis. Therefore, high-risk
patients with tumor located at the bladder neck,
multifocal disease, CIS, or prostatic stromal invasion
were traditionally deprived from orthotopic diversion
[1, 3-7].

It has been estimated that the incidence of prostatic
urethral involvement in patients undergoing radical
cystectomy is in the order of 35-40 %. Furthermore,
local pelvic recurrences have been reported in
10-15 % of radical cystectomy cohorts with
0.5-5 % of these recurrences occurring in the urethra
[4-7]. Different approaches were suggested to inves-
tigate the prostatic malignant involvement in bladder
cancer patients before deciding the best suitable form
of urinary diversion [8—12]. The value of intraopera-
tive frozen section analysis (FSA) of the distal urethral
margin in these patients and its routine use in patients
undergoing radical cystectomy has been questioned in
aretrospective way [10, 12]. The aim of this study was
to prospectively assess the value of pathological
detection of urethral malignant involvement with
FSA during cystectomy in comparison with other
different clinical and pathological parameters and
judge its long-term beneficial impact.

Materials and methods

Between November 2004 and September 2005, 100
consecutive male patients with mean age of
59.5 + 7.5 years underwent radical cystectomy and
urinary diversion. All the patients had transitional cell
carcinoma with tumor invasion into the muscularis
propria, or Ta, T1, or carcinoma in situ refractory to
transurethral resection with intravesical adjuvant
therapy. Patients with non-transitional cell carcinoma
were excluded from the study. No patient had distant
metastatic disease at cystectomy. Clinical staging was
based on a bimanual examination with the patient
under anesthesia, endoscopic assessment and biopsy,
and MRI. All patients had a standard radical cystec-
tomy with bilateral iliac lymphadenectomy. Routine
intraoperative frozen section biopsies were obtained
from urethral margin of the operative specimen in all
patients; patients with intraoperative positive margins
were subjected to urethrectomy and excluded from
orthotopic diversion. A detailed informed consent was
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obtained from all patients after approval from the local
ethics committee.

The TNM classification of the International Union
against Cancer was used for pathological staging of
the tumors [13]. The pathological diagnosis followed
the WHO/ISUP (World Health Organization/Interna-
tional Society of Urologic Pathology) consensus
classification of urothelial neoplasms [14]. Positive
malignancy in frozen as well as in definitive speci-
mens was diagnosed among patients harboring CIS
(high-grade intraurothelial neoplasia), papillary carci-
noma (low or high grade), and invasive neoplasms
(with lamina propria or muscularis propria invasion).
Those with hyperplasia, reactive atypia, or dysplasia
(low-grade intraurothelial neoplasia) as well as those
with incidentally discovered prostatic adenocarci-
noma were considered negative for malignancy. The
excised prostate in the cystectomy specimen was used
for definitive histopathologic examination that com-
prised a 3-mm step-sectioning. Definitive pathological
results of cystoprostatectomy specimens were
reviewed to diagnose urethral and/or prostatic malig-
nant involvement. The results of paraffin-embedded
and frozen section analyses were compared. The FSA
results were considered as the test while the results of
prostatic urothelial malignancy obtained from step-
sectioning in definitive histopathology were consid-
ered as the reference standard. The sensitivity was
defined as the number of true-positive test results
divided by the overall positive cases in the reference
standard, and specificity as the number of true-
negative test results divided by the overall negative
cases from the reference standard. The accuracy was
defined as true-positive and true-negative test results
divided by the total number of specimens examined.
The positive predictive value (PPV) was defined as the
number of true-positive test results divided by the
overall test-positive results, and the negative PV
(NPV) as the number of true-negative test results
divided by the overall test-negative results. The
patients’ characteristics and incidence of urethral
malignant involvement were recorded in an electronic
database. The incidence of true urethral involvement
(by the analysis of cystoprostatectomy specimen) was
compared with different clinical and pathological
variables. The Pearson Chi-square test was used, with
P < 0.05 considered to indicate significance. Patients
with false-negative results were closely followed for
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5 years to detect distant, local pelvic or urethral
recurrence.

Results

Among the 100 patients who had radical cystectomy,
six patients had evidence of urothelial malignancy by
FSA. There were 2 specimens showing CIS and 4 with
invasive disease infiltrating the lamina propria. All
these patients were managed by complementary
urethrectomy and received cutaneous diversion.

By reviewing the definitive histopathology of the
frozen specimens, there was one specimen with false-
positive result while the results of the remaining 5
specimens were confirmed. On the other hand, step-
sectioning of the prostate in the removed specimens
revealed extra 10 urothelial malignant prostatic
lesions in extra 10 patients (6 CIS and 4 with invasive
disease infiltrating the lamina propria or the prostate).
Therefore, the true incidence of urethral (Z-prostatic)
urothelial malignant involvement included 15 patients
(15 %). Table 1 shows the true- and false-positive and
true- and false-negative results of FSA as controlled
by final pathological results of specimen. The speci-
ficity of the FSA for detecting urothelial malignancy
was 98.8 % while the sensitivity was 33.3 %, with an
overall accuracy of 89 %. The positive predictive
value was calculated to be 83.3 % while the negative
predictive value was 89.4 %.

Table 2 shows that there was no significant corre-
lation identified between tumor site or morphology,
clinical staging, clinically suspicious prostate, cysto-
scopic involvement of bladder neck, tumor grade, and
associated carcinoma in situ or nodal involvement

Table 1 True- and false-positive and true- and false-negative
results of the frozen section (test) as controlled by step-sec-
tioning of prostate (gold standard)

Results of frozen
section (test)

Step-sectioning of the prostate
(gold standard)

Disease present  Disease absent

Test positive True positive False positive 6
5 1

Test negative False negative True negative 94
10 84

Total 15 85 100

Table 2 Univariate analysis of possible risk factors for pros-
tatic urothelial malignant involvement among cystectomy
patients

Variables No. of  No. (%) of P value
patients  prostatic
urothelial
malignancy
Tumor morphology
Solid 87 14 (16.1) 0.38
Papillary 13 1(7.7)
Tumor site
Lateral wall 38 7 (18.4) 0.73
Posterior wall 26 5(19.2)
Anterior wall 14 1(7.1)
Domal 9 1 (11.1)
Multicentric 13 1(7.7
Cystoscopic
involvement
Away from BN 59 8 (13.6) 0.42
Close to BN 41 7(17.1)
Intraoperative frozen
section
Negative 94 10 (10.6) <0.01
Positive 6 5(83.3)
Operative findings
Normal prostate 97 15 (15.5) 0.44
Suspicious prostate 3 0 (0.0)
Clinical stage®
No mass 14 2 (14.3) 0.73
T3 68 9 (13.2)
T4 18 4 (22.2)
Tumor cell grade
Low grade 41 4 (9.8) 0.13
High grade 59 11 (18.4)
LN involvement
Negative 75 10 (13.3) 0.21
Positive 25 5 (20)
Associated CIS
Negative 88 13 (14.8) 0.36
Positive 12 2 (16.7)

# Clinical staging as determined by computerized tomography
and examination under anesthesia

with prostatic malignant involvement. Positive intra-
operative frozen section was the only predictor
significantly associated with malignant urothelial
prostatic involvement. (P = <0.01). The 10 patients
with false-negative results were followed up for at

@ Springer



1724

Int Urol Nephrol (2012) 44:1721-1725

least 5 years to detect distant, local pelvic or distant
metastasis. Four patients developed tumor recurrence
within 2 years, 3 with distant bony metastasis, and 1
with local pelvic recurrence. None of these patients
had an associated urethral recurrence. Five patients
were free of tumor recurrence at 5 years. The last
patient lost follow-up.

Discussion

The incidence of urethral recurrence of transitional
cell carcinoma following radical cystectomy has been
estimated to be as high as 0.5-5 % [4-7]. Appropriate
patient selection for urethral preservation has gained
significant attention especially in patients undergoing
orthotopic urinary reconstruction as careful patient
selection has at least contributed to a low rate of
recurrence following orthotopic urinary creation
[5, 6].

It has been documented that prostatic urethral
involvement in cases of transitional cell carcinoma of
the bladder is the most important risk factor for
urethral recurrence [5, 15, 16]. The importance of
determining disease in the prostatic urethra is more
critical when one considers that this presence is almost
a prerequisite for possible subsequent development of
malignancy more distally in the urethra. In fact, it is
uncommon to find disease in the distal urethra without
some disease involving the prostatic urethra [17].
Nixon et al. [18] demonstrated that the presence of CIS
and/or tumor multifocality was valuable prognostic
indicators of prostatic urethral involvement. In their
absence, however, prostatic urethral involvement was
rare. Prostatic urethral involvement was found in 30
(15.6 %) of 192 patients. In a multiple-variable
logistic regression model, the odds of prostatic
urethral involvement were 12 and 15 times greater
when CIS and tumor multifocality were present,
respectively. Interestingly, these documented risk
factors for prostatic involvement were not sustained
as risk factors for urethral recurrence as reported by 2
independent groups of investigators [5—19]. Our data
confirmed in a prospective way that clinical risk
factors as papillary tumors, multicentricity, and
tumors close to bladder neck as well as pathological
factors as high-grade tumors and CIS were not
sufficient in predicting prostatic involvement. There-
fore, identification of actual prostatic involvement in
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cases of bladder cancer has therefore been considered
critical for decision making regarding the mode of
urinary diversion.

Various methods have been adopted for actual
detection of prostatic urethral malignant involvement
prior to urinary diversion. Two decades ago, Wood
et al. [8] investigated prostate needle biopsy and fine-
needle prostatic aspiration in bladder cancer patients
to preoperatively judge prostatic involvement and
concluded low detection rates of these modalities.
They advocated transurethral biopsy of the prostatic
urethra as an important diagnostic tool in deciding the
type of urinary diversion with accuracy detection rate
of 90 %. In two different experiences, the sensitivity
of transurethral biopsy of the prostatic urethra ranged
between 52 % [9] and 82 % [11]. Nevertheless, further
experiences abandoned this approach. Donat et al. [9]
denied the ability of transurethral biopsy to accurately
predict prostatic malignant involvement. Furthermore,
Lebert et al. [10] found that preoperative transurethral
biopsy may indeed overestimate patients with disease.
The urethra was preserved in 8.5 % of patients, despite
a positive transurethral biopsy of the prostatic urethra
prior to cystectomy. None of these patients showed
urethral recurrence at a 10-year minimum follow-up.
Extirpating the area of tumor with the biopsy proce-
dure could be considered as an explanation for this
overestimation. Others confirmed the limited useful-
ness of routine preoperative transurethral prostate
biopsies in patients with bladder cancer [11, 12]. All
these described experiences included multiple trans-
urethral lateromontanal loop biopsies rather than
single cold-cup biopsy.

Currently, FSA of prostatic urethral margin at the
time of cystectomy is accepted as the modality of
choice in judging the malignant prostatic involvement.
In a recent study, Kassouf et al. [12] showed that
optimal negative predictive value (100 %) is obtained
with FSA. Up to our knowledge, the current contri-
bution is the first study documenting the high predic-
tive diagnostic value of intraoperative urethral FSA in
detecting prostatic involvement in a prospective way.
Furthermore, it shows that positive intraoperative
frozen section was the only predictor significantly
associated with prostatic urethral malignant involve-
ment compared with other clinical or pathological
parameters.

Lebert et al. [10] reviewed more than 100 patients
and 10-year minimum follow-up, and no urethral
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recurrence was observed in these patients with neg-
ative frozen cut section. We looked for those with
negative FSA and positive prostatic involvement.
Surprisingly, we failed to identify a real advantage of
this prediction upon long-term protection against
urethral recurrence. None of the 10 patients with
malignant urothelial involvement of the prostate who
were not detected by FSA and kept their urethra
connected to the orthotopic substitute developed
urethral recurrence up to 5 years of follow-up. This
finding raises the question of the real value of
detecting subclinical prostatic involvement and gives
the space to exclude only those with gross prostatic
involvement from orthotopic substitution. Main lim-
itation of the study includes weak power in the study to
detect an infrequent event, that is, urethral recurrence,
as well as limited power to correlate tumor character-
istics to the presence of urothelial carcinoma of the
prostate.

Conclusion

Intraoperative urethral frozen section shows high
predictive diagnostic value of malignant prostatic
involvement in male patients undergoing radical
cystectomy for bladder cancer. This predictive value
is superior to other clinical, cystoscopic, or patholog-
ical parameters suggestive of prostatic involvement.
Nevertheless, its impact in preventing late urethral
recurrence is doubtful.
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