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ABSTRACT

Objective: To determine if intraoperative frozen sections of the bladder neck during radical prostatectomy (RP) could
decrease theincidence of final positive surgical margins at the bladder neck.

Materials and Methods: This prospective cohort study included 51 consecutive men who underwent anatomic RP at
University of Florida& Shands Jacksonville. All patients had intraoperative frozen section of bladder neck sent for analysis.
Preoperative, operative, and postoperative data were collected and analyzed.

Main Outcome M easures: Outcome measureswere intraoperative bladder neck margin status, final pathol ogic bladder neck
margin status, and postoperative urinary complications. Median follow-up for the 51 patients was 22 months.

Results: The final positive surgical margin rate was 20% (10 patients). An additional three patients had positive surgical
marginsat the bladder neck intraoperatively. These patientsthen had awider resection of the affected bladder neck until the
frozen sections were negative for cancer or prostatic tissue. Final pathologic evaluation of bladder neck margin was
negative for tumor or persistent prostatic tissuein al 51 men.

Conclusion: With intra-operative frozen sections, we were able to obtain a negligible positive bladder neck margin rate.
Surgeons who are still on the learning curve for RP should consider intra-operative frozen section of the bladder neck.
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INTRODUCTION neck (2). Incompletely resected cancers (i.e., positive
surgical margin or positive lymph nodes) are at
Radical prostatectomy (RP) is a well- increased risk of treatment failure (3). Current surgical

established treatment option for localized prostate techniqueleavesminimal to negligibleamount of tissue
cancer. Technical refinements introduced by Walsh that can be further resected at the apex, anterior, or
& Dokker not only decrease morbidity associated with posterolateral sites. However, this is not the case at
the procedure, but also are associated with overall the bladder neck. Following bladder neck sparing RP,
better oncologic outcomes (1). One of the oncologic an adequate amount of tissue remains that can be
outcomesroutinely assessed issurgical margins. The analyzed by intra-operative frozen sectionsto ensure
most frequent site of a positive margin is the apex, negative surgical margins at the bladder neck. The
followed by the posterolateral, anterior, and bladder objective of this study was to determine if intra-
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operative frozen sections of the bladder neck taken
during anatomic RP could decrease the incidence of
final positive surgical marginsat the bladder neck. We
herein report the bladder neck margin status of 51
consecutive RP patients treated at our institute.

MATERIALS AND METHODS

Sudy Population

Fifty-one consecutive patientswith localized
prostate cancer undergoing bladder neck sparing
anatomic RP at University of Florida & Shands
Jacksonville from October 2003 to December 2005
were included in the study. No patients treated
during this time period were excluded. All data
needed for this study was collected and recorded
as part of standard-of-care for these patients. In
2006, Institutional IRB approval was obtained to
examine the medical records and gather pertinent
information.

Pretreatment evaluations included medical
history, physical examination with digital rectal
examination, initial prostate specific antigen (PSA)
level, and measurement and determination of Gleason
score by prostate needle biopsy. Different
laboratories may have been used to measure PSA
of different patients. Further evaluations with bone
scan or computed tomography scan were obtained
according to the preference of the treating urol ogist.
Expanded Prostate Cancer Index Composite (EPIC)
questionnaires were completed preoperatively, and
6 weeks, 6 months, and 12 months postoperatively.

Tumor Gradeand Stage

The 2002 Tumor-Node-Metastasis (TNM)
staging systemwasused for clinical staging (4). Radica
prostatectomy specimens were inked and processed
as previoudly reported (5). Surgical margins < 3 mm
were considered focal and surgical margins > 3 mm
were considered extensive. The pelvic lymph node
dissection wasomitted in patientswith alow likelihood
of lymph nodeinvolvement. After ameticul ousbladder
neck dissection and transection, intra-operative sections
fromtheleft, anterior, right and posterior bladder neck
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were sent to pathol ogy. Briefly, 3-mm. thick transmural
circumferential biopsy of the bladder neck marginwas
obtained along with any other suspicioustissue onthe
base of the bladder. Marginswereinked withamarking
pen. A portion of the intra-operative specimen was
analyzed as a frozen section and another portion
analyzed after formainfixation. If tumor or even benign
glandswereevident at theintra-operative bladder neck
margin, more of the bladder neck was resected until a
negative margin on frozen section was obtained. In
those patientswith alarge bladder neck defect, bladder
neck reconstruction was performed asprevioudy stated
(6). Lymph nodesremoved during bilateral pelviclymph
node dissection were examined either immediately by
frozen section and subsequently by permanent sections,
or by permanent sectionsonly. Radical prostatectomy
specimenswere graded histologically according to the
Gleason grading system and categorized by pathology

(7).

Outcome Assessment

Hospital records were reviewed for several
key outcomes. First, theintra-operative frozen section
and final pathologic margin status were recorded.
Next, complicationsand the urinary bother as assessed
by EPIC questionnairewererecorded pre-operatively,
6 weeks, 6 monthsand 12 months post-operatively in
32 of the 51 men.

Follow-up

The patients were followed 6-8 weeks after
surgery and 4-6 months thereafter using PSA
monitoring and digital rectal examinations.
Biochemical failure was defined as detectable serum
PSA level (> 0.4 ng/mL) (8). No patient developed a
clinical recurrence without abiochemical recurrence.
Follow-up information was collected as the patients
returned for clinic visits. At the end of the study, after
IRB approval, the information needed was gathered
from each patient’s hospital record. In afew cases,
patients had moved or lived at a great distance and
follow-up information was obtained by contacting the
patients' physiciansel sewhereor from other hospitals.
Median follow-up of the study was 22 months.
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RESULTS

A total of 51 men with amean age of 64 years
(range, 45-74 years) comprised the study cohort. A
description of the study population, including race,
serum PSA, Gleason score of prostate biopsy, and
clinical stage, is shown in Table-1. The magjority of
patients presented with serum PSA between 4.1-10
ng/mL (57%), Gleason score < 6 (65%), and T1c
disease (75%).

Of the51 men, 15 (29%) underwent abilateral
nerve sparing RP; 24 (47%) men underwent a
unilateral nerve sparing RP; and 12 (24%) men
underwent non-nerve sparing procedure. A mgjority
of the subjects (86%) underwent a pelvic lymph node
dissection. Pathol ogic outcomesare depicted in Table-
2. Organ confined disease (pT2) was diagnosed in

Table 1 — Characteristics of patients undergoing radical
prostatectomy.

Variables N (%)
Agemedian (range) 64.0(49-74)
Race
Caucasian 29(57%)
African American 20(39%)
Other 2(4%)
Initial PSA
0-4.0 12(23%)
4.1-10.0 29(57%)
10.1-20.0 5(10%)
>20.0 5(10%)
Gleason score on biopsy
<6 33(65%)
7 12(23%)
8-10 5(10%)
Microscopic disease* 1(2%)
Clinical stage
Tlc 38(75%)
T2 11(21%)
T3 2(4%)
Nerve status
Bilateral nerve sparing 15(29%)
Unilateral nerve sparing 24(47%)
Bilateral non nerve sparing 12 (24%)

* Focus of cancer too small to give a Gleason score.

Table 2 — Pathologic characteristics.

Variables N (%)
Pathologic stage

Organ confined 39(76%)

Extraprostatic extension 10(20%)

Seminal Vesiclelnvasion 1(2%)

Nodal metastasis 1(2%)
Gleason score of specimen

<7 34(67%)

8-10 17(33%)
Margin status

Negative 41 (80%)

Positive 10(20%)
L ocation of positive margin

Apex 2

Posterolateral 9

Anterior 0

Bladder neck 0
Extent of positivemargin

Focal 7(14%)

Extensive 3(6%)

* One patient with 2 sites of positive surgical margin (apex
and posterolateral)

76% of the patients, whereas 33% of patients had
poorly differentiated tumors. Positive lymph nodes
(non-microscopic disease) were found in only 2% of
patients. Theoveral positive surgical margin ratewas
20% (10 patients). Seventy percent of the patients
with positive surgical margins were found to have
extraprostatic disease. Table-2 depictsthelocation of
the positive surgical margins in our series. Three
patients had positive surgical margins at the bladder
neck and 2 patients had persistent benign prostatic
tissue at the bladder neck. These patients had wider
resections of the affected bladder necks until the
frozen sectionswere negative for cancerousor benign
prostatic tissue. Then the bladder neck was
reconstructed. Final pathologic evaluation of bladder
neck margin was negative for tumor or persistent
prostatic tissuein all 51 men.

Analyses of 6 month EPIC questionnaire
responses reveal only one patient was severely
incontinent and atotal of 9 (18%) of patientsreported
any form of incontinence. The one severely incontinent
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patient had a recent history of proximal urethral
stricture previously managed by direct visual incision
of urethral stricture. In addition 9, (18%) of patients
reported their urinary function to be ‘abig problem’.
Of these 9 patients, only 2 patients reported urinary
incontinence. The other seven patients were found to
have abladder neck contracture causing their urinary
bother prior to their 6 month follow-up and were treated
withtransurethral incision of bladder neck contracture.
The seven patients with bladder neck contracture
reported resolution of their urinary bother after
transurethral incision of bladder neck contracture. Only
two of the patients who developed a bladder neck
contracture had bladder neck resection and
reconstruction (p < 0.05, Chi-sguare).

COMMENTS

Increased surgical volume has been
associated with improved pathologic outcomes (i.e.
decreasesinrateof positive surgical margin) in patients
undergoing RP (9,10). In addition, our group has
reported previously that recently graduated urologic
oncologic trained surgeons can produce these same
outcomes as more senior surgeons (11). Knowing
patients with negative surgical margins have a more
favorable biochemical disease-free survival (5), we
routinely obtain intra-operative frozen sections of the
bladder neck in an effort to decrease our incidence of
positive surgical margins at the bladder neck. We
resect as much of the bladder neck as is needed to
obtain anegative surgical margin and then reconstruct
thebladder neck. Theresulting overall rate of positive

surgical margininour serieswas 20%, and specifically
0% at the bladder neck margin. Though our follow-up
istoo short to comment on PSA-failure free survival
we can extrapolate based on previous literature (5)
that improve surgical margins trang ate into improve
PSA-failure free survival.

Our initial incidence of positive bladder neck
margin as assessed on intra-operative frozen section
was approximately 6%. We believe that others can
obtain thislow rate of positive surgical marginsat the
bladder neck through meticulous bladder neck
dissection. This rate can be further decreased by
obtaining intra-operative frozen sectionsand resecting
any residual tissue. Our final positive margin status of
0% at the bladder neck isimproved from other reports
Table-3(2,3,12). Therewasno significant relationship
between positive bladder neck margin and any
preoperativefactors, thuswefound it difficult to predict
preoperatively who would have apositive bladder neck
margin. Furthermore, there was no relationship
between the location and the number of positive
biopsiesand positive margin at the bladder neck (data
not shown). At the time of surgery, all gross disease
was resected en bloc with the prostate and seminal
vesicles, subsequently, frozen sections were sent to
pathology of the remaining bladder neck. Though
previous researchers have commented on obtaining
frozen sections from the apex (13,14) and
posterolatera (15,16) regions, we havefound that quite
difficult in the presence of atrue anatomic RP, since
only minuscule tissue may be available at these sites
for sampling. However, there is adequate tissue to
sampleat the bladder neck to ensure anegative margin
at thislocation.

Table 3 — Location of positive surgical margins in contemporary series*

Apex Posterolater al Anterior Bladder Neck
Obec, 1999 (2) 89 (58%0) 17 (11%) 22 (14%) 25(16%)
Blute, 1997 (3) 253 (48%) 174(33%) 11 (2%) 85(16%0)
Salomon, 2003 (12) 26 (43%) 20(33%) 0(0%) 14(23%)
Bianco, 2003 (21) 49 (59%) 26(31%) 6(7%) 2(2%)
Present series 2(20%) 9(90%) 0(0%) 0(0%)

*may have involvement with more than one margin.
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Currently, we utilize various criteria in an
effort to predict the chance of extraprostatic
extension and possible positive surgical margins(17).
Patients with a positive surgical margin were more
likely to have a serum PSA > 15 ng/mL, palpable
disease, and Gleason score = 7 (p < 0.05, Chi-
square). However, these criteria were not effective
in predicting positive bladder neck margin in our
cohort. There are several possible explanations for
this. First, these factors may be related to positive
margin by the neurovascular bundle and, thus, may
not be indicative of criteria needed to assess the
bladder neck. Next, our study group is quite diverse
and thus criteria obtained by studying predominantly
Caucasian patients may not be effectivein predicting
margin status in a cohort with greater percentage of
African American or other races. Lastly, previous
groups have documented higher rate of positive
margin at the apex. Our study group may have been
too small to produce a representative sample so the
overall distribution of positive surgical margins may
have been lessthan would be seenin alarger sample.

Thus, only 5 out of 51 patients in our study
had a positive intraoperative bladder neck margin for
either carcinomaoor persistent benign prostatic tissue.
The incidence of bladder neck contracture in our
population was 14%. The presence of bladder neck
contracturedid not correlate to bladder neck resection
and reconstruction. All bladder neck contractureswere
detected prior to the patients’ 6-month postoperative
follow-up and treated with transurethral incision of
bladder neck contracture. At the 6-month follow-up,
our overall continence rate was greater than 90%,
based on response to EPIC questionnaire, and 18%
of patients reported urinary bother.

The concept of obtaining intra-operative
bladder neck margins is not new. One of the first
publications on this subject was reported by Lepor
and coworkersin 1998 (18). In that report, the authors
reported an 11% yield from intra-operative frozen
section of the bladder neck that demonstrated
persistent prostatic tissue that was resected. They
concluded that intra-operative frozen sections of the
bladder neck may be beneficial. More recently,
Lepor & Kaci reported their most current
experiencewith intra-operative bladder neck biopsies
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(19). In this report the authors state that due to the
low yield of a positive bladder neck margin (< 1%)
performing bladder neck frozen section analysiswas
not clinically helpful (19). However, it should be noted
that thisisthereport of asingle surgeon’sexperience
with a very high-volume surgical practice and thus
such favorable results may be due to meticulous,
anatomic dissections by experienced surgeons.

Theimplications of obtaining frozen margins
of the bladder neck can be incorporated into
laparoscopic and robotic radical prostatectomy. One of
the difficult steps in laparoscopic or robotic radical
prostatectomy is division of the bladder neck. If our
technique can be replicated during these procedures,
then it may decrease the rate of positive margins for
these procedures as well. Furthermore, this technique
could also be utilized during the learning curvefor RP
(open, laparoscopic, and rabotic) in hopes of reducing
positive surgical margins at the bladder neck.

Weclearly realizethelimitationsof thisstudy.
First, though it is a prospective study, the number of
men assessed is small. These men assessed were the
first 51 patientsarecent urologic oncologist fellowship
graduate completedin hispractice. Inaddition, it would
bequiteinformativeto collect smilar datafrommultiple
surgeons performing intra-operative frozen sections of
the bladder neck at thetime of RP. Next, acontrol arm
where bladder neck biopsieswerenot obtained may be
useful. Lastly, longer follow-up that truly assesses PSA-
failure free survival would be extremely beneficia in
ng thetrue oncologic potential of thisprocedure.

Bladder neck invasion is associated with an
overall poor prognosis (20). Obtai ning frozen sections
can help identify these patients early for subsequent
adjuvant trials. However, we believe there is a subset
of patientsthat after a RP may have persistent disease
a the bladder neck that is not invasive. It isin these
patientsthat intra-operative sampling may bebeneficial.
Further prospective application of this treatment is
required to determineitstrue overal impact onthecare
of prostate cancer patients.
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