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Abstract

Background: The objective is to provide surgical and pathological
guidelines for radical prostatectomy (RP) with or without concur-
rent pelvic lymph node dissection (PLND) to achieve optimal ben-
efit for patients, with minimal risk of harm.
Methods: For surgical questions, a literature search of MEDLINE,
EMBASE and the Cochrane database was performed. A literature
search for the pathological questions was not conducted since
the protocol for invasive carcinomas of the prostate gland devel-
oped by the College of American Pathologists (CAP) was endorsed.
Urologists and pathologists were consulted for their assessment
of the surgical and pathological recommendations.
Results: Limited high-quality evidence from 95 primary studies
was available and, therefore, the expert panel developed recom-
mendations on the basis of a consensus of the expert opinion of
the working group and through a consultation with urologists and
pathologists. In addition to the CAP protocol, some technical rec-
ommendations related to the handling and processing of the spec-
imen were made.
Conclusion: Radical prostatectomy is recommended for the surgi-
cal treatment of prostate cancer, depending on a patient’s preop-
erative risk profile. The panel unanimously determined that the
goals for RP are to attain a positive margin rate of <25% for pT2
disease, a mortality rate of <1%, rates of rectal injury of <1% and
blood transfusion rates of <10% in non-anemic patients. Standard
PLND should be mandatory in high-risk patients, should be rec-
ommended for intermediate-risk patients and should be optional
for low-risk patients. The quality and effectiveness of this treat-
ment and of subsequent patient care depend on good manage-
ment, effective communication and reporting between surgeons
and pathologists working together as part of a multidisciplinary
team. The complete guideline document is posted on the Cancer
Care Ontario website (www.cancercare.on.ca); search in their
Toolbox, Quality Guidelines & Standards, Clinical Program cate-
gory under “surgery.”
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Résumé

Contexte : Notre objectif était de fournir des lignes directrices sur
les plans chirurgical et pathologique pour la prostatectomie radi-
cale (PR) et l’excision concomitante de ganglions lymphatiques
pelviens, en vue d’optimiser les bienfaits pour les patients et de
minimiser les risques de complications.
Méthodologie : Sur le plan chirurgical, une recherche d’article a
été effectuée dans les bases de données MEDLINE, EMBASE et
Cochrane. Aucune recherche d’article n’a été effectuée sur le
plan pathologique puisqu’il a été décidé d’adhérer au protocole
sur les carcinomes invasifs de la prostate élaboré par le College
of American Pathologists (CAP). On a ensuite demandé à des uro-
logues et des pathologistes d’évaluer les recommandations.
Résultats : Les résultats de 95 études primaires ont fourni des don-
nées de haute qualité limitées et par conséquent, le groupe d’ex-
pert a élaboré ses recommandations à partir d’un consensus sur
la base des opinions du groupe de travail et à la suite de consul-
tations avec des urologues et des pathologistes.  En plus du pro-
tocole du CAP, des recommandations techniques liées à la mani -
pulation et au traitement des échantillons ont été formulées.
Conclusion : La PR est recommandée pour le traitement chirurgi-
cal du cancer de la prostate en fonction du profil de risque préopéra-
toire du patient. Le groupe d’experts a déterminé d’un commun
accord que les objectifs de la PR sont les suivants : taux de marges
positives < 25 % dans les cas de tumeurs pT2, taux de mortalité
< 1 %,  taux de complications rectales < 1 % et taux de transfu-
sions sanguines < 10 % chez les patients non anémiques. Une
excision standard des ganglions lymphatiques pelviens devrait
être obligatoire chez les patients à risque élevé, recommandée
chez les patients à risque intermédiaire et facultative chez les
patients à faible risque. La qualité et l’efficacité de ce traitement
et des soins subséquents dépendent d’une bonne prise en charge
et d’une communication efficace entre chirurgiens et patholo-
gistes au sein d’une équipe multidisciplinaire. Les lignes direc   trices
complètes se trouvent sur le site Web d’Action Cancer Ontario
(www.cancercare.on.ca); en anglais seulement: dans le Toolbox,
Quality Guidelines & Standards, Clinical Program category “surgery.”
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The number of newly diagnosed cases of prostate can-
cer in Canada is increasing as a result of an aging pop-
ulation, increased public awareness, and the wide-

spread use of prostate-specific antigen (PSA) as a tool for
prostate cancer screening and early detection.1,2 Recent
projections from Cancer Care Ontario (CCO) administra-
tive data show that the incidence of prostate cancer in Ontario
will increase from 9900 cases in 2005 to almost 13 500
cases in 2010. The proportion of early-staged cancers has
also increased because of these factors. While radical prosta-
tectomy (RP) is only one of the several management options
for localized disease in Ontario, about 3000 RPs are per-
formed per year, and this number is expected to increase
with the demand for early-stage treatment. The main goals
of RP are (a) complete eradication of the cancer-containing
organ with negative surgical margins, thereby maximizing
the chance of cure, (b) preservation of urinary function, and
(c) preservation of erectile function, where appropriate, but,
in some cases, it is not possible to achieve all these goals.

The effectiveness of RP in the treatment of prostate can-
cer depends on good surgical and pathological manage-
ment and on the effectiveness of communication between
the surgical and pathological teams and other cancer care
providers. Proper handling of the specimen in the operat-
ing room and complete and clear communication of infor-
mation in the accompanying requisition form provide the
starting point for high-quality pathological analysis and
reporting of results to the surgeon and other care providers.
The pathological assessment of prognostic factors (e.g.,
Gleason score, pathologic stage, margin status) is best accom-
plished through systematic handling of the surgical speci-
men.3 Clear and unambiguous communication of the results
(particularly the prognostic factors) in the pathology report
are essential for planning the subsequent treatment and
care of the individual patient, for assessing the quality of
surgical management (margin status), and for system plan-
ning purposes. Therefore, to attain the highest quality treat-
ment and management for prostate cancer, both surgical
and pathological procedures need to be well-integrated.

Most RPs in Ontario are currently performed by the open
retropubic route; however, robotic-assisted and laparoscopic
prostatectomy (LP) are being increasingly performed in some
centres. Radical prostatectomy is a technically challenging
oncologic procedure that requires adequate prior training
and proper patient selection. The expectations and outcomes
for surgery are the same, regardless of the approach. Pelvic
lymph node dissection (PLND) has been commonly used to
determine stage in the TNM system. Current practice in Ontario
includes PLND for some but not all patients undergoing RP.

The objective of this document is to provide guidelines
for surgical techniques for RP and concurrent PLND and
for the handling of the surgical specimens in the operating
room and laboratory in order to achieve optimal benefit

for the patient with minimal risk of harm. This document
does not deal with the choice of management options for
early-staged prostate cancer. The assumption is that a detailed
discussion with the patient regarding treatment options and
various techniques for performing prostatectomy, appro-
priate to the given disease grade and stage, has already
taken place. Neither salvage prostatectomy (following local
radiotherapy failure) nor the role of neoadjuvant hormonal
therapy in RP is addressed in this document. 

Questions

Surgical questions

What are the recommended surgical procedures and out-
comes for RP, specifically: 
1.  What is the recommended extent of resection, and what

is an acceptable positive margin rate?
2.  What are the reported rates for surgical complications,

specifically incontinence, erectile dysfunction, rectal
injury, and blood transfusion, and does surgical tech-
nique (e.g., nerve sparing, bladder neck preservation)
affect complication rates? 

3.  Under what circumstances should nerve-sparing tech-
niques be used? 

4.  Which patients should receive PLND, and what is the
recommended extent of PLND? 

Pathological questions

1.  What are the recommended procedures for handling
the RP specimen in the operating room and for han-
dling and processing the RP specimen (with or without
lymph nodes) in the pathology laboratory?

2.  What diagnostic and prognostic elements should be
included in the pathology report, what format should
be used, and what reporting elements should be included?

Definitions used in this document 

Positive surgical margin

The microscopic presence of a tumour at the inked margin
of the surgically excised specimen.4

Clinically localized disease

Defined by digital rectal examination findings and/or bone
scan and abdominal and pelvic computerized tomography
(CT), as confined to the prostate, and no clinical evidence
of extraprostatic disease.5,6
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Risk categories

Patients may be considered “low”, “intermediate” or “high”
risk for treatment failure (e.g., local recurrence, biochemi-
cal failure with PSA relapse, emergence of metastatic dis-
ease) based on disease characteristics, using the definitions
proposed by D’Amico and colleagues:7

•  Low risk: PSA <10, Gleason ≤ 6 and clinical stage T1
or T2 

•  Intermediate risk: PSA 10-20 and/or Gleason 7
•  High risk: PSA >20, Gleason ≥ 8 or clinical stage ≥T3

Methods

This guideline, posted on the CCO website, was devel-
oped by CCO’s Program in Evidence-Based Care (PEBC)
using the methods of the Practice Guidelines Development
Cycle.8 This report, produced by CCO’s Surgical Oncology
Program (SOP) and the PEBC, is a convenient and up-to-
date source of the best available evidence on surgical and
pathological standards for prostate cancer surgery, devel-
oped through a systematic review of the available evidence.
The PEBC is supported by the Ontario Ministry of Health
and Long-Term Care (MOHLTC) through CCO. The SOP
and the PEBC are both editorially independent of CCO
and MOHLTC.  

Cancer Care Ontario and the Expert Panel on Prostate
Cancer Surgery and Pathology endorse the protocol for inva-
sive carcinomas of the prostate gland developed by the
College of American Pathologists (CAP).3,4 Since the ques-
tions of interest for this guideline are addressed in the CAP
protocol, a literature search was not conducted for the patho-
logical questions.

Literature search strategy 

MEDLINE and EMBASE databases were searched for evi-
dence related to the surgical questions in March 2007, using
the following text, MeSH, and EMBASE subject headings:
“prostatic neoplasms,” “prostate cancer,” “prostate tumour”
and other relevant key terms. For more information on these
key terms, consult the Evidence-based Series document on
prostate cancer management on the CCO website.9

The total results were limited to human studies in the
English language published from 1996 through to March
2007. These searches produced 5311 references. Similar
methods were employed to search for evidence-based
reviews and clinical practice guidelines. A separate search
of the Cochrane database was also conducted, using the
term “prostatectomy.” Inclusion and exclusion criteria are
listed in the CCO document.9

Synthesizing the evidence 

Due to the anticipated noncomparative sources of evidence
in this report, no pooling was planned. 

Consultation with urologists and pathologists 

Formal consensus methods were not employed in the devel-
opment of this guideline. Ontario urologists and patholo-
gists were consulted in October 2007, prior to the comple-
tion of the draft document, to obtain feedback on the
recommendations drafted by the working group. The con-
sultation included an email survey and an in-person meet-
ing to discuss the draft recommendations along with cur-
rent data regarding RP performance in Ontario. The number
of participants, survey results and the opinions expressed at
the in-person meeting are detailed in the CCO document,9

Radical prostatectomy in prostate cancer management

Table 1. Literature search results (1996 to March 2007)

Topic
No. of

MEDLINE hits
No. of

EMBASE hits
No. ordered for full-
publication review

No. of articles
included in this report

Table
number

Radical prostatectomy

Margins 189 479 56 39 4

Complications 1997 2285 31 22 5

Guidelines/
systematic reviews

7 0 0 0 -

Cochrane reviews 13 - 0 0 -

PLND

PLND 327 34 101 23 6

PLND = pelvic lymph node dissection.



and summarized in the results section following the review
of the evidence from the literature for each question. 

Results: surgical questions

Literature search results 

The results obtained from the systematic literature review
are shown in Table 1.

Systematic reviews and guidelines 

A total of 20 potentially relevant clinical practice guide-
lines and evidence-based reviews were found and are
described in the CCO document.9 None of the 7 guide-
lines or systematic reviews identified in the MEDLINE or
EMBASE literature search was considered relevant. Thirteen
Cochrane reviews were found, but all were considered to
be outside the scope of this document. 

Primary studies

For the surgical questions, an initial sort of the 5311 cita-
tion and abstract results was performed by one of the authors
(LM), using the inclusion and exclusion criteria specified
in the methods section. The remaining 904 references were
then reviewed by another author (JC), and 188 potentially
relevant studies were ordered for full-publication review.
These 188 studies were reviewed for relevancy by 2 other
authors (SM and LM), and 95 were retained for inclusion
in this report. Reasons for exclusion are listed in the CCO
document.9

Study quality

No randomized controlled trials (RCTs) were located that
were designed to specifically determine how the extent of
resection and lymphadenectomy, resection margins, conti-
nence outcomes or management of neurovascular bundles
are related to survival or other outcomes, and owing to eth-
ical considerations, it is unlikely that such studies will become
available in the future. One RCT compared limited to
extended PLND. For this reason, most of the evidence
reviewed for these recommendations is based on retrospec-
tive reviews, databases, case series and non-randomized
prospective studies, often without comparison groups. These
study designs are inherently more biased than randomized
studies, and may be difficult to interpret and compare.
Confounding factors, such as neoadjuvant or adjuvant ther-
apy and patient baseline characteristics, were not always
reported and the surgical techniques used often varied from
study to study. The subsequent parts of this guideline high-

lights the best available evidence, with respect to the ques-
tions posed. The evidence provided context and some direc-
tion for the development of recommendations, based on
the expert opinion of the panel. 

Surgical questions  

Question 1: What is the recommended extent for resection, and what
is an acceptable positive margin rate? 

The goal of resection is a negative surgical margin (-SM),
thereby hopefully increasing the likelihood of a cure. A
summary of the studies is listed in Table 3 in the CCO doc-
ument.9 Seven studies with sample sizes of >1 000 reported
higher recurrence rates for positive margins versus nega-
tive margins and/or multivariate analyses showing margin
status to be a significant predictor of biochemical recur-
rence. No data are available for the impact of positive sur-
gical margin status on metastasis-free, disease-specific or
overall survival. 

In total, 39 case-series studies (36 retrospective and 3
prospective) reporting on positive surgical margins (+SM)
were included in the evidence review for this question.
Bias is inherent in case series but may be somewhat mini-
mized by a larger sample size. The studies are summarized
in Table 4 in the CCO document.9

Overall +SM rates 

Overall +SM rates varied from 4.0%10,11 to 45.2%11 for
open surgery. The only laparoscopic study that reported
an overall +SM reported a rate of 16.7%.12

Clinical stage, Gleason score and +SM

Three studies reported +SM rate by clinical stage.13-15 The
+SM rates reported were 0%15 to 37%14 for cT1 and 9.2%15

to 44%14 for cT2 disease. Only one study reported a rate
for cT3 (22.4%).15 Nine studies reported +SM rate by Gleason
score.13-21 In general, +SM rates for Gleason 2-6 ranged
from 4.2%18 to 31%,20 Gleason 7 ranged from 9.8%18 to
41%,20 and Gleason 8-10 ranged from 17.7%18 to 71.4%.21

Details are listed in Table 4 in the CCO website.9

Pathological stage and +SM 

Rates for +SM by pathological cancer stage were compared
in 12 studies.12-15,19,21-27 In general, the +SM increased
with the pathological stage, with ranges from 0%23 to 24%14

for pT2 (3.3%12 to 19.2%24 for those receiving laparoscopic
surgery), 24.2%25 to 64.3%14 for pT3a (30%13 to 33%12

for laparoscopic), 27.1%25 to 80.0%14 for pT3b (32%13 to
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47%12 for laparoscopic), and 16.7%23 to 40.0%14 for pT3c.
Three further studies16,20,28 reported +SM by T stage, but
as it was unclear as to whether these were clinical or patho-
logical stage, these data are not included here.

Margin site and +SM rates

Ten studies reported the location of positive mar-
gins.16,19,21,22,27,29-33 Reported apical +SM rates ranged from
8%30 to 58%,29 posterior +SM ranged from 9%22 to 40%,29

anterior +SM ranged from 1.2%31 to 15%,16 base +SM ranged
from 2%19 to 19%,29 and bladder neck +SM rates ranged
from 4%30 to 20.9%.27 Five studies reported the location
of the positive margin by the stage of disease.14,26,27,34,35

One study of laparoscopic RP reported that 50% of +SM
were apical, 30% were posterolateral, and 20% occurred
at the prostate base.13 A second laparoscopic study found
40.3% of +SM were posterolateral, 26.1% were apical, 6.2%
were anterior and 6.2% were at the bladder neck.24

Surgical technique and +SM 

Eight studies compared +SM rates for nerve-sparing sur-
gery versus non-nerve sparing or nerve-sparing versus wide
excision.14,24,26-28,30,32,33 This topic is discussed further in
the section below under Question 3 related to nerve spar-
ing surgery. 

Surgeon and +SM

While we did not include many studies that specifically
addressed differences in +SM by surgeon, Eastham and col-
leagues noted that the +SM rate ranged from 10% to 48%,
depending on the surgeon.17

Consultation with urologists and pathologists

Survey questions and responses 

•  The positive resection margin for pT2 ranges from 0%
to 53% across Ontario. In your opinion, is this accept-
able? Yes = 5 (11.6%), No = 38 (88.4%)

•  The incidence of positive surgical margins should be
<20% for pT2 disease. Agree = 33 (75%), No = 5 (11.4%)

•  In high-risk patients, a positive surgical margin rate in
the range of 35% should be achievable. Agree = 43
(55.8%), Disagree = 12 (27.9%)

Discussion 

Most participants agreed that the current provincial aver-
age should be improved and that an average of 25% is a
reasonable target for pT2 patients. The issues raised included

the fact that defining a benchmark rate is difficult because
many factors affect +SM rates.

Question 2: What are the reported rates for surgical complications,
specifically incontinence, erectile dysfunction, rectal injury,
and blood transfusion; and does surgical technique (e.g.,
nerve sparing, bladder neck preservation) affect compli-
cation rates? 

A total of 22 studies were located (Table 5 in the CCO doc-
ument9), including 1 randomized trial that compared rec-
tal injury rates and blood transfusion rates for radical retro -
pubic prostatectomy (RRP) to rates for LP.36 Seventeen studies
were retrospective case series, 3 were prospective case series,
and 2 were cross-sectional surveys administered after sur-
gical interventions.  Bias is inherent in these study designs
but may be somewhat minimized by a larger sample size.
Study size ranged from 100 to 10 737, and 10 studies had
sample sizes of more than 500 subjects. 

Perioperative mortality rates reported in 8 studies ranged
from 0% to 0.5%. Overall rates of postoperative complica-
tions were reported in 5 studies, ranging from 6.3% to 28.6%,
but the complications included in these rates varied among
studies and were unclear in some. The largest study (n =
10 737) reported statistically significant variation among
159 high-volume surgeons with respect to complication
rates.37 Another study of 3477 patients undergoing RP with
1 surgeon from 1983 to 2003 found that complications
rates dropped over time from 16.9% (1983-1991) to 7.4%
(1992-2003).38

Urinary function

Sixteen studies reported on incontinence. The results of
these studies are difficult to interpret because incontinence
was defined and assessed using different criteria, ranging
from “any degree of loss” to the use of 4 or more pads daily.
Some reported rates were related to the time post-surgery
of 12 or 24 months and some to the age of the patients,
while some reported daytime versus nighttime incontinence
or combinations of these. In general, the reported inconti-
nence rates ranged from 5%39 to 67%,40 and those for more
severe incontinence ranged from 0.8% to 20%. One study
reported a decline in incontinence rates from 12 to 24 months
post-surgery,39 and another reported a higher rate for men
aged over 70.41

Four studies compared continence rates for various sur-
gical techniques. Incontinence rates were 1.3 % with bilat-
eral nerve-sparing surgery (BNS), 3.4% with unilateral nerve-
sparing surgery (UNS) and 13.7% with non-nerve-sparing
surgery.42 Bladder neck preservation reduced incontinence
rates at 12 months to 10.6% from 13.7% for bladder neck
resection,43 and when both bladder neck-sparing and 

Radical prostatectomy in prostate cancer management



puboprostatic ligament-sparing techniques were employed,
the incontinence rate at 12 months was 6% compared to 8%
for either technique alone.30 Incontinence rates at 12 months
were lower for laparoscopic surgery compared to open RRP,
with rates of 11.0 % versus 22.3% for diurnal incontinence
and 4.0% versus 10.0% for nocturnal incontinence.44

Erectile function 

This topic is covered in the section on neurovascular bundles.

Rectal injury 

Seven studies reported rates of rectal injury ranging from
0.3% to 1.45% for RRP and 1.7% for LP.12,36,41,45-48 One
study found higher rates when a perineal approach was
used, compared to a retropubic approach (p = 0.03).46

Blood transfusion  

Seven studies12,36,46-50 reported blood transfusion rates rang-
ing from 1.4%46 to 67%.48 One study reported a median
value of 3 units of blood used;47 another reported an aver-
age of 2.13 with a range of 1 to 7 units.49 Rates were lower
for LP than for RRP for both homologous (0% vs. 9%) and
autologous (13.3% vs. 45%) transfusion.36

Consultation with urologists and pathologists

Survey questions and responses 

•  An acceptable rate for rectal injury should be <1%. Yes
= 42 (100%), No = 0 

•  An acceptable rate for blood transfusion should be <10%.
Yes = 38 (88.4%), No = 4 (9.3%)

Discussion 

The blood transfusion rate should apply to non-anemic
patients. The operation time frame and indications for trans-
fusion should also be considered. 

Question 3: Under what circumstances should nerve-sparing techniques
be used? 

Various nerve-sparing techniques have been developed in
an attempt to preserve potency in as many patients as pos-
sible. In the past, an assumption was made that using nerve-
sparing techniques compromised cancer control, so their
use has been controversial. There is also some controversy
concerning whether preserving neurovascular bundles may
also lead to increased continence rates. 

Nerve-sparing surgery and positive margin rate 

Neurovascular bundles are excised more often in men with
higher grade disease,16 and patients in the nerve-sparing
groups are also often younger and have a lower PSA,32 mak-
ing comparisons between the 2 patient groups difficult.
Information concerning nerve-sparing surgery and positive
margin rates is available in Table 4 in the CCO document.9

Graefen and colleagues noted that there was a higher
positive margin rate for non-nerve-sparing surgery, partic-
ularly in pT3c cancers, but that there were no statistically
significant differences in the incidence of biochemical
relapse, even when an “ultra-sensitive” PSA test was used.23

Palisaar and colleagues also found higher positive margin
rates for those who received non-nerve-sparing surgery for
pT3 grade cancer, and noted that the 5-year biochemical
recurrence-free survival was higher for those who received
nerve-sparing surgery.26

Rabbani and colleagues reported that there was no sig-
nificant difference in positive apical margin rates for patients
undergoing bilateral, unilateral, or non-nerve-sparing sur-
gery, when the patients were stratified by clinical stage or
the presence of perineural invasion.14 Cannon and col-
leagues found that, in 61 patients with nerve-sparing sur-
gery on a single side, only one had a positive surgical mar-
gin.51 Of the 57 patients who had both nerve bundles spared,
only 4 had positive margins, and only one of those mar-
gins occurred on the same side as the perineural invasion.
Sofer and colleagues found that patients who received nerve-
sparing surgery were not at an increased risk of recurrence
compared with non-nerve-sparing patients (hazard ratio
[HR] 0.96, 95% confidence interval [CI] 0.53-1.72) when
adjustments were made for positive surgical margins, PSA,
Gleason, seminal vesicle invasion, T stage, capsular involve-
ment, extraprostatic extension, and age.32

In a large retrospective study of 7268 men, Ward and
colleagues controlled for age, clinical stage, biopsy grade,
year of surgery, and PSA levels, and found that nerve-spar-
ing surgery had no significant impact on biochemical pro-
gression rates (HR 0.98, 95% CI 0.88 to 1.08, p = 0.64).33

The rate of positive surgical margins was actually lower
(odds ratio [OR] 0.86, 95% CI 0.76 to 0.97, p = 0.012) in
those who received nerve-sparing surgery.

Erectile function 

Ten studies reported on erectile function, and the informa-
tion concerning erectile function can be found in Table 5
in the CCO document.9 The reported potency rates ranged
from 48%52 to 91.8%46 of patients. One large study (n =
5238) reported a median time of 12 months to recover erec-
tile function and an increase of 7% from 18 months to 24
months.53 Three studies found that BNS resulted in higher
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rates of erectile function than did UNS, with differences of
23%, 21%, and 7%, respectively.22,38,41 Men 59 years and
younger benefited more (41%, 49%) than men over 60 (10%,
8%).41 One study of 300 patients reported higher rates of
erectile function for LP compared to RRP (41% vs. 30%,
respectively) whether one neurovascular bundle (46% vs.
27%) or two (53% vs. 44%) were preserved.44 Catalona
and colleagues also found that the proportion of men with
a return of erectile function increased with the number of
prior prostatectomies performed by the surgeon (61% for
less than 500, 68% for 500 to 1000, and 70% for 1000 to
1,500; Armitage chi-square 4.8, p = 0.03) and that there
was a significant interaction for age by type of surgery (Wald
chi-square 6.9, p = 0.009), with the effect of BNS versus
UNS on the odds of regaining potency decreasing with
increasing age.41

Continence 

The role of nerve-sparing surgery in the recovery of conti-
nence is controversial. Detailed information concerning
continence and nerve-sparing surgery can be found in Table
5 in the CCO document.9 Graefen and colleagues,23 Kundu
and colleagues,38 and Catalona and colleagues41 reported
that the recovery of urinary incontinence was not associ-
ated with nerve-sparing surgery. Burkhard and colleagues,
however, found that when age, PSA, pT stage, Gleason,
and node-positive status were examined along with type
of surgery, attempted nerve-sparing surgery was the only
statistically significant factor influencing urinary inconti-
nence (OR 4.77, 95%, CI 2.18 to 10.44, p = 0.0001).42

Consultation with urologists and pathologists 

Survey questions and responses 

•  Sparing of the neurovascular bundles should be consid-
ered the “standard approach” unless it is contraindicated.
Yes = 33 (76.7%), No = 8 (18.6%) 

•  In situations where there is a high risk of positive mar-
gins, based on clinical evidence, or the likelihood of
extracapsular tumour extension and risk categorization
(e.g., clinical stage >T2, Gleason >7, high-volume dis-
ease, intraoperative finding of induration of lateral pelvic
fascia), wide excision of the neurovascular bundles would
be warranted in order to avoid compromise to cancer
control. Yes = 39 (97.5%), No = 0

•  Clips should be used for hemostasis, and the use of elec-
trocautery near the neurovascular bundles should be
avoided. Yes = 31 (81.6%), No = 3 (7.9%)

Discussion 

There was general agreement that nerve-sparing techniques
are appropriate for low-risk patients but should not be per-
formed in high-risk patients or patients who are not sexu-
ally active. The decision to use nerve-sparing techniques
should be determined a priori, giving consideration to can-
cer control, risk, potency, and continence, with the caveat
that the intraoperative finding of induration of the lateral
pelvic fascia might alter the a priori decision. Contra -
indications include PSA level, amount of high-risk cancer,
extracapsular extension, and pathological stage. There was
general agreement that in practice, patient selection is based
on anecdote and feel in many cases.  

Question 4: Which patients should receive pelvic lymph node dissec-
tion (PLND), and what is the recommended extent of PLND? 

A total of 22 studies were located: 21 case series (15 ret-
rospective, and 6 prospective) and one randomized trial
(n = 123)54 in which patients were prospectively random-
ized to have extended PLND on one side and limited PLND
on the other. The case series studies lack controls and are
not randomized; they are therefore more susceptible to bias
than more robust study designs such as RCTs However, a
case series with a large sample size is more robust than one
with a small sample size. In these studies, sample size ranged
from 123 to 9182, and 6 studies had sample sizes of more
than 1000 subjects. The results of these studies are reported
in Table 6 in the full document on the CCO website.9

Other factors affect the quality of the evidence found. In
retrospective studies, there is no control over patient selec-
tion, and so patients who received PLND or extended PLND
may have been those considered to be at higher risk. As
mentioned by Briganti and colleagues,55 many of the patients
who underwent extended PLND had higher PSAs and higher
Gleason scores, and Berglund and colleagues56 noted that
the treatment and no-treatment groups were statistically sig-
nificantly different in age and disease stage. In addition, lit-
tle information is available as to how patients were picked
for extended versus limited PLND, making comparisons
between these groups difficult. The staging methods used
in these studies are also inconsistent, as some used Gleason
scores, some used PSA values, some used clinical TNM,
some used pathological TNM, and some used various com-
binations of these. Further, PSA tests have also become more
common and more sensitive over time, which may be lead-
ing to a stage migration in the diagnosis of prostate cancer. 

Therapeutic value 

In some other cancers, such as testicular non-seminoma,
lymphadenectomy has proven beneficial to the patient; 
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however, the therapeutic value of removing pelvic lymph
nodes in prostate cancer is not well established. Seven stud-
ies in this review addressed the therapeutic role of PLND
in treating prostate cancer patients: 3 supported, and 
4 rejected, a therapeutic value for PLND. All these studies
were retrospective case series.

In one study of 9182 patients who underwent PLND,
patients who had more than four lymph nodes examined
showed a significant decrease in HR for cancer-specific death,
and for patients with negative nodes, the HR for cancer-
specific death increased significantly when more than 
10 nodes were removed.57 Removing a large number of
lymph nodes in node-negative men improved neither the
HR for death57 nor the biochemical recurrence rate.58 In
another study, patients with nodal involvement and less
than 15% positive nodes who underwent extended PLND
had a significantly higher PSA progression-free survival rate
at five years than those who did not receive PLND.59 Three
studies, however, did not find any evidence of a therapeu-
tic value for PLND, as performance or omission of PLND
was not an independent predictor of outcome.56,60,61 DiMarco
and colleagues62 also found that the number of nodes excised
in PLND was not significantly associated with PSA progres-
sion, systemic progression, or cause-specific survival. 

Staging 

Of twenty studies identified that addressed the benefit of using
PLND for staging, 11 supported, and 8 rejected performing a
PLND or an extended PLND, and one study provided infor-
mation supporting both sides of the issue. Six of these studies
were prospective; 5 supported PLND and 1 rejected PLND.

Four studies63-66 found that patients would be under-
staged without a PLND, particularly low-risk patients.65

Pagliarulo and colleagues found the presence of occult lymph
node metastases in 13.3% of patients.67 Rogers and col-
leagues68 found that other preoperative factors, such as
Gleason and PSA, were not sufficiently sensitive to predict
who would have nodal metastases, and Bader and col-
leagues63 found that CT imaging has low sensitivity and
accuracy for lymph node metastases. 

Other studies have not found PLND to be an important
part of staging. Three studies55,68,69 found that other clinic-
biological factors could identify patients with an increased
risk of positive lymph nodes.56,69,70 Further, Briganti and
colleagues stated that the staging benefit of PLND should
be juxtaposed with the higher complication rates and longer
hospital stay, especially with extended PLND.55

Extent 

In the literature reviewed, there was considerable varia-
tion in the reported extent of PLND and the definition of

the terms used to describe the extent of surgical removal
of tissue. In some studies, standard or limited PLND was
compared to extended or “meticulous” PLND or to no PLND,
but the descriptions of these terms differed among studies.  

Eight studies found positive lymph nodes outside the
area of a standard PLND and were in support of perform-
ing an extended PLND.45,59,63,64,70-73 In 3 studies we found
that an extended PLND was unnecessary.58 In the random-
ized trial by Clark and colleagues, where patients had a
limited PLND on one side and an extended PLND on the
other side, there was no difference in the number of posi-
tive nodes between the limited and the extended PLND.54

Complications in PLND

Balanced against the potential value of PLND as a staging
tool or for therapeutic value is the potential for surgical
complications. Bhatta-Dhar and colleagues noted that the
complication rate for PLND is about 1% and that there is
a greater likelihood of a complication resulting from PLND
(1%) than of finding positive lymph nodes (0.7%).60 Briganti
and colleagues found that the complication rate for extended
PLND (19.8%) was significantly higher than the complica-
tion rate for the limited PLND (8.2%, OR 2.7, p < 0.001),
that the rate of lymphoceles was higher in the extended
PLND group, and that extended PLND also resulted in a
significantly longer hospital stay.55 In the randomized trial
by Clark and colleagues, nearly 77% of complications were
on the side of the extended PLND, while there was no dif-
ference in the rate of detection of metastases.54

Consultation with urologists and pathologists 

Survey questions and responses 

•  PLND should be mandatory in high-risk patients. Yes =
41 (97.6%), No = 1 (2.4%)

•  PLND should be recommended for the intermediate group.
Yes = 41 (97.6%), No = 2 (4.8%) 

•  Standard PLND should include all lymphatic tissue along
the external iliac vein from the lymph node of Cloquet
distally to the bifurcation of the common iliac vein prox-
imally, and includes all lymphatic tissue in the obtura-
tor fossa. Yes = 32 (80%), No = 8 (20%)

•  Evidence and opinions on the role of extended PLND
in high-risk patients are divided.
Yes = 36 (90%), No = 3 (7.5%) 

•  An extended PLND entails removal of lymph nodes medial
and lateral to the internal iliac vessels up to and around
the bifurcation of the common iliac artery, with the gen-
itofemoral nerve as the lateral limit. Yes = 34 (85%),
No = 2 (4%)
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Discussion 

There was general agreement with the recommendations.

Pathological questions

The Expert Panel on Prostate Cancer Surgery and Pathology
endorses the CAP protocol for invasive carcinomas of the
prostate gland, and a literature search was not conducted
for the pathological questions. The results of the consulta-
tion with urologists and pathologists with respect to the
pathological questions are presented for each of the rec-
ommendations below. (Note: total responses do not sum
to 100% because some respondents did not answer yes or
no, but provided a comment.)  

Question 1: What are the recommended procedures for handling the
RP specimen in the operating room, and for handling
and processing the RP specimen (with or without lymph
nodes) in the pathology lab? 

Consultation with urologists and pathologists 

Survey questions and responses 

•  Frozen section analysis of the radical prostatectomy spec-
imen (RPS) for margin status is not recommended. Yes
= 42 (93%), No = 0

•  For routine handling, the RPS should be fixed in 10%
neutral buffered formalin or other appropriate fixative.
The specimen should be put in an appropriately sized
container with a minimum formalin/tissue ratio of 10:1
(i.e., 500 cc formalin for a 50 cc prostate). Yes = 42 (93%),
No = 0

•  The surgical specimen should be accompanied by an
appropriate pathology requisition that includes demo-
graphic and other identifying information, relevant clini-
cal data (serum PSA, DRE findings [T1c vs. T2], and
Gleason score on biopsy), and a history of neoadjuvant
therapy (e.g., hormones). Yes = 42 (91.3%), No = 4 (8.7%) 

•  The prostate gland should be weighed and measured in
three dimensions. Yes = 41 (93.2%), No = 2 (4.6%) 

•  Seminal vesicles should be measured. Yes = 28 (62.2%),
No = 13 (33.33%) 

•  Accompanying lymph node specimens should also be
measured and a record made of the number and size of
grossly identified nodes. Yes = 38 (82.6%), No = 6 (13%) 

•  The outer aspects of the RPS should be carefully inked
to identify the surgical margins. A variety of techniques
are suitable, including India ink and multi-coloured dyes.
Yes = 43 (97.7%), No = 1 (2.3%) 

•  After appropriate fixation and inking, the distal apical
segment should be transected and then serially sectioned,
perpendicular to the inked surface. An en face (shave)
technique is not recommended at the apex. Yes = 37
(86.1%), No = 0

Discussion 

There was general agreement with the recommendations.

Question 2: What diagnostic and prognostic elements should be included
in the pathology report, what format should be used, and
what reporting elements should be included? 

All the respondents agreed that the following items from
the CAP RPS checklist should be included in the pathol-
ogy report: histological tumour type, Gleason grading, pres-
ence/absence of seminal vesicle invasion, presence of
extraprostatic extension, pT and pN designation and mar-
gin status. 

Other desirable, although not mandatory, elements: 
•  Presence of tertiary Gleason patterns. Agree = 86.7%
•  Tumour quantification. Agree = 93.3%
•  Extent of extraprostatic extension. Agree = 91.1%
•  Presence/absence of lymphatic (small vessel) inva-

sion. Agree = 84.4%
•  Presence/absence of venous (large vessel) invasion.

Agree = 82.2% 

Discussion 

The main goals of RP include the (a) complete eradication
of the cancer-containing organ with negative surgical mar-
gins, (b) preservation of urinary function and (c) preserva-
tion of erectile function where appropriate. The impact of
a positive surgical margin is significant since it is an inde-
pendent prognostic factor for disease recurrence and an
indicator for consideration of secondary therapy. Margins
are more likely to be reported as positive in more advanced
disease but may also be positive because of variation in
surgical or pathologic technique. The rate of positive sur-
gical margins for RP has declined over the last 10 years,
from upwards of 50% in the past to a low of 4% in some
contemporary series. This may be partially owing to “stage
migration,” with more cases of organ-confined cancer being
treated with surgery, and to improved surgical techniques.
The incidence of positive surgical margins also varies con-
siderably among individual surgeons and individual insti-
tutions, with an association between higher volumes and
lower rates of margin positivity. In Ontario, the CCO 2005
data indicated that, among the various LHINs, positive resec-
tion margin rates ranged from 16% to 42% for pT2 disease
and 42% to 83% for pT3 disease. In the 2005/2006 CCO
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Pathology Audit, the average positive margin rates were
32 % for pT2 Gleason ≤7 and 59.0% for pT2 Gleason >8
or pT3. The incidence of postoperative incontinence and
erectile dysfunction is more difficult to document, but, as
in the case of margins, both tumour stage and surgical tech-
nique may play an important role. 

Surgical management

The currently available evidence from the literature on sur-
gical quality performance for RP was limited to case series
reports and retrospective reviews without randomization
or control groups. In general, the evidence from the pub-
lished literature alone does not provide a strong basis for
recommendations, and, therefore, the expert panel devel-
oped recommendations and guidance on technical con-
siderations on the basis of a consensus of the expert opin-
ion of the working group and through a consultation with
a group of 44 urologists and pathologists in October 2007.  

The goals for good surgical management are negative
surgical margins, no adverse effects or complications result-
ing from surgery, and maintenance of continence and erec-
tile function. The decision to offer surgery to high-risk patients
should be made with careful consideration. High-risk patients
should be offered a referral for radiation consultation or
review at a Multidisciplinary Cancer Conference (MCC). 

Surgical margins and extent of radical prostatectomy 

There is a demonstrated association between positive surgi-
cal margins and higher rates of biochemical failure and clini-
cal recurrence. The rate of positive surgical resection mar-
gins is dependent on the tumour risk category (e.g., preoperative
PSA level, biopsy Gleason score, clinical T staging, the num-
ber of positive biopsy cores, the percentage of involvement
of the biopsy cores), extent of surgical dissection and surgi-
cal technique, and also the pathologist’s handling and report-
ing with respect to the surgical specimen. It was the consen-
sus of the expert panel that attaining a positive margin rate
of <25% for pT2 disease, without compromising disease
control, is an achievable goal. Many factors influence the
suitability of patients in the high-risk group for RP, and impor-
tant factors, such as the tumour risk category, should be con-
sidered in the context of an MCC. Higher +SM rates are
expected for high-risk patients. Positive margins occur at a
higher rate at the prostatic apex than at the posterior, base,
or anterior of the prostate, and positive margin rates are lower
in early-stage cancer than in late-stage cancer.

Surgical complications 

The reported rates of perioperative mortality in RP are con-
sistently <0.5%. Incontinence and loss of erectile function

are potential negative outcomes of RP that have a serious
impact on the long-term quality of life for patients, although
initial post-surgery rates appear to decline over time from
12 to 24 months. There is limited evidence that nerve-
sparing surgery, bladder neck preservation and laparoscopic
surgery result in lower incontinence rates, but the evidence
is difficult to interpret due to the variation in assessment
and reporting of continence outcomes. There is some evi-
dence that BNS results in higher rates of erectile function
than does UNS and that the benefit was more pronounced
in younger men. Based on a consensus of expert opinion,
the recommendations of the panel are that:
•  Radical prostatectomy should be offered to low-risk and

intermediate-risk patients for whom surgery is consid-
ered a viable, and possibly the preferred, option.

•  The decision to offer surgery to high-risk patients should
be made with careful consideration. High-risk patients
should be offered a referral for radiation consultation or
review at a MCC. The intent of the MCC is to ensure
that all suitable treatment options and the most appro-
priate treatment recommendations are generated for each
patient and discussed prospectively with a multidisci-
plinary team with the knowledge and tools to provide a
full array of surgical, systemic and radiation treatments,
and supportive and palliative care where applicable.
The incidence of positive margins in this patient group
is expected to be higher than that for pT2 disease.

•  Sparing of the neurovascular bundles should be consid-
ered the “standard approach” except for high-risk patients.

•  In situations where there is a high risk of positive margins
based on clinical evidence, or the likelihood of extracap-
sular tumour extension and risk categorization (clinical
stage >T2, Gleason >7, high-volume disease, intraopera-
tive finding of induration of lateral pelvic fascia), wide
excision of the neurovascular bundles would be warranted,
in order to avoid compromising cancer control. 

•  Attaining a positive margin rate of <25% for pT2 dis-
ease should be an achievable goal.

•  Achieving rates of <1% for rectal injury and <10% for
blood transfusion in non-anemic patients are the goals.

PLND 

Pelvic lymph node dissection has been used as a staging
tool and possibly, as a treatment for reducing the disease
burden in some patients. Available evidence is inconclu-
sive on whether the benefits of performing PLND outweigh
the harms. The following recommendations are based on
the expert opinion and consensus of the panel, based on
the D’Amico low-, intermediate-, and high-risk groups. 
•  Standard PLND should be mandatory in high-risk patients

and is recommended for the intermediate group. PLND
is optional for low-risk patients. 
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•  Evidence and opinions on the role of extended PLND
in high-risk patients are divided. The Expert Panel noted
that an extended PLND might not always be advisable,
owing to the higher potential for surgical complication.

Pathological management 

Clear and effective communication of information among
surgeons, pathologists, and other caregivers is necessary in
order to achieve optimal results for the patient. The expert
panel recommendations are based on the CAP recommen-
dations and protocols for reporting and handling of radical
prostatectomy specimens in the operating room and the
pathology lab as endorsed by CCO. Some additional tech-
nical recommendations related to the handling and pro-
cessing of the specimen were not addressed in the CAP
protocol but were agreed to by the panel (see Table 7.b in
the CCO document9).

In the operating room 

Frozen section analysis of the radical prostatectomy speci-
men (RPS) for margin status is not recommended. The han-
dling and sectioning of the fresh specimen may significantly
distort tissue and impair the final analysis.  

It must be decided whether the RPS is being submitted
for research studies/tumour banking or for routine handling. 

For research purposes or fresh tumour banking, as there
is a rapid degradation of some macromolecules (especially
RNA) after devitalisation, the RPS should be immediately
transported to the pathology laboratory for appropriate han-
dling as per relevant protocols. 

For routine handling, the RPS should be fixed in 10%
neutral buffered formalin or other appropriate fixative in an
appropriately sized container with a minimum formalin/
tissue ratio of 10:1.

Other technical considerations 

The panel drafted additional recommendations on surgical
and specimen handling in the pathology laboratory of a
technical nature, and these are compiled in Table 7a and
7b of the full CCO document.9

Conclusion 

The members of the Expert Panel on Prostate Cancer Surgery
and Pathology conclude that a patient’s risk profile helps
to determine the treatment options.  The quality and effec-
tiveness of radical prostatectomy and of subsequent patient
care depend on good surgical and pathological manage-
ment and on the effectiveness of the communication and
reporting between surgeons and pathologists working together

as part of a multidisciplinary team. The primary goal of RP
is the complete eradication of the cancer-containing organ,
with negative surgical margins, with preservation of uri-
nary function and preservation of erectile function where
appropriate.  
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