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Summary

Prostate cancer is the most common visceral cancer and the
second most common cause of cancer death in males. The
number of radical prostatectomies performed each year is
increasing and accurate data from the histopathological
examination of these specimens aid clinicians in stratifying
patients for surveillance and adjuvant therapies. This review
focuses on the histopathological prognostic factors which
should be routinely recorded in pathology reports and comp-
lements the Royal College of Pathologists of Australasia
Structured Reporting Protocol for Prostate Cancer (Radical
Prostatectomy). Such structured pathology reports have
been shown to significantly enhance the completeness
and quality of data provided to clinicians. The review also
discusses the International Society for Urological Pathology
Consensus Conference recommendations which were
published recently.

Abbreviations: EPE, extraprostatic extension; LVI, lymphovascular invasion;
PSM, positive surgical margin; SVI, seminal vesicle invasion.

Key words: Pathology, prognostic factors, prostate cancer, radical prostatect-
omy.

Received 15 April, accepted 18 April 2011

INTRODUCTION

Prostate cancer is the most common visceral cancer in men with
16329 new cases reported in Australia in 2005, representing
29.1% of new cancers in males. It is also the second most
common cause of cancer death in males, accounting for almost
3000 deaths in Australia in 2005." Both the number of new
cases and the number of deaths from prostate cancer are
increasing, partly driven by the ageing of the population.”
There is a wide variation in the biological behaviour of prostate
cancer: most tumours are relatively slow-growing, however,
a significant minority have the propensity for aggressive
behaviour, including metastatic spread, and such tumours

can be fatal.® In the only randomised study of radical prosta-
tectomy reported, 26% of the 348 men assigned to watchful
waiting had distant metastases and almost 20% of this group
had died after a median follow up of 10.8 years.*

The number of radical prostatectomies performed each year
in Australia is increasing rapidly; in 2008 there were 5572
compared with 3830 in 2005.° Accurate data from the
histopathological examination of radical prostatectomy speci-
mens are essential in predicting the risk of cancer recurrence
after prostatectomy and to aid clinical decisions on surveillance
or adjuvant therapy.ﬁ’7 Given the significant variation in
the biological behaviour of prostate cancer, identification of
those patients with aggressive cancers is essential so that they
can be offered appropriate post-operative therapy. Conversely,
patients with disease that is less aggressive and has been
adequately resected should be identified, avoiding the potential
complications of unnecessary adjuvant therapy. Pathological
information, such as Gleason grade and pathological stage, is
a major component of the most common nomograms used to
guide clinical decision making and hence has a pivotal role in
the rational planning of patient management.®

Structured pathology reports with standardised definitions
for each component have been shown to significantly enhance
the completeness and quality of data provided to clinicians, and
have been recommended both in North America and the United
Kingdom.g'12 A recent study in Ontario, Canada, demonstrated
amuch higher rate of completeness for the mandatory elements,
based on the College of American Pathologists prostate
cancer checklist, in synoptic reports (96.2% complete) versus
traditional narrative reports (50.8%).!"!

This article will review the key prognostic factors that
are derived from pathological examination of radical prosta-
tectomy specimens, with an emphasis on practical assessment
and clear communication of essential data to clinicians.
The specimen should be handled in a systematic and
thorough fashion to facilitate the collection of accurate and
complete pathological data, however, a detailed description of
the handling of radical prostatectomy specimens is outside
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the scope of this article as it has been comprehensively outlined
in other reviews.'*~'® This report is intended to complement the
Royal College of Pathologists of Australasia Structured Report-
ing Protocol for Radical Prostatectomy Specimens which was
published in 2010'7 and incorporates the recommendations
of the International Society of Urological Pathology (ISUP)
Consensus Conference on Handling and Reporting of Radical
Prostatectomy specimens held in Boston in 2009."®

GLEASON GRADING

The Gleason grading system has been in use for over 40 years
and is now the accepted grading system for prostate cancer
throughout the world.'® Over time it has undergone a number of
modifications, the most recent of which was developed at the
2005 International Society of Urological Pathology (ISUP)
Consensus Conference on Gleason Grading of Prostatic
Carcinoma.?® The Gleason score is an important, independent
predictor of tumour behaviour and is a crucial parameter in the
tables and nomograms, such as Partin tables and Kattan
nomograms, which are typically used to guide -clinical
treatment decisions.®” Hence, a Gleason score should be given
for all prostatic specimens containing adenocarcinoma except
for those showing morphological changes consistent with
androgen withdrawal.

The method for Gleason scoring is described in the 2005
ISUP Consensus Conference recommendations and is summar-
ised in Tables 1 and 2.%° Unlike many other tumour grading
systems, Gleason grading is based solely on the architectural
patterns of the tumour, best assessed at low power magnifi-
cation (40—100x), and is not influenced by detailed nuclear
features. In line with these recommendations, the Gleason score
for radical prostatectomy specimens is assigned from assess-
ment of the dominant nodule (i.e., the largest nodule). In
contrast to needle biopsy specimens, for radical prostatectomy
specimens the entire tumour nodule(s) is available for exam-
ination and the Gleason score is derived by adding the primary
grade (or the primary pattern, i.e., that occupying the greatest
area) to the secondary grade (i.e., the pattern occupying
the second largest area). Usually the dominant nodule has
the highest Gleason score; however, in the unusual situation
where there is a smaller nodule (non-dominant nodule) that is
composed of higher Gleason grade patterns, the Gleason score
of that nodule is also reported. As agreed at the 2005 ISUP
consensus conference, if there is a nodule of Gleason score
4 + 4 =8 in the peripheral zone and a separate, larger nodule of
2 +2 =4 in the transition zone, it is not logical to expect that
the presence of a discrete lower grade tumour could in some

Table 1 Summary of Gleason grades (post ISUP 2005 modifications)
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way mitigate the poor prognosis associated with the higher
grade tumour.?° In such situations, the Gleason score of both
nodules is recorded rather than assigning a misleading score of
2+4+4=6.

In radical prostatectomy specimens the dominant or highest
grade nodule may show more than two Gleason patterns/grades.
The grade that is the third most prevalent (i.e., occupies the
third largest area in the tumour nodule) is referred to as
the tertiary grade.”' In a radical prostatectomy specimen, where
the tertiary grade is higher than the primary or secondary grades
(usually grade 5 or 4) the tertiary grade is also recorded.?” There
is an increasing volume of evidence that small volumes of
tertiary grade 5 patterns (and to a lesser extent tertiary grade 4)
are associated with aggressive pathological features and a
higher risk of biochemical recurrence.”?~>® More problematic
is the question of how extensive clusters of individual cells,
strands or nests without lumina need to be to qualify as a
tertiary grade 5. Of note, one survey of current grading prac-
tices amongst genitourinary pathologists, found the large
majority required identification of such clusters at <40x
magniﬁcation.29

The 2005 ISUP Conference also reached consensus
on expanding the spectrum of Gleason pattern 4 to include
ill-defined glands with poorly formed lumina, provided that
such ill-defined glands are present in a cluster excluding the
possibility of tangential sectioning. Very small well-formed
glands with smooth lumina are still regarded as belonging to
Gleason pattern 3. A consequence of this expansion of pattern
4 is that there has been an increase in the proportion of high
grade tumours.>* 32 This may have a significant effect on
patient treatment guidelines and nomograms that include
Gleason score. Interestingly, a recently published comparison
of the predictive performance of Gleason pattern 3 versus 4 in
core biopsy specimens with post-radiation prostate specific
antigen (PSA) as an endpoint, found that classical Gleason
scoring outperformed the 2005 ISUP modified Gleason
scoring.*? Further studies in radical prostatectomy specimens
are required to determine the effect of the changes to Gleason
scoring on its clinical utility.

EXTRAPROSTATIC EXTENSION

Extraprostatic extension (EPE; Fig. 1) is defined as the
presence of neoplastic glands outside the prostate in the peri-
prostatic tissue. EPE became accepted terminology at a 1996
Consensus Conference, and replaces earlier terms such as
extracapsular or extraglandular invasion, penetration, and
perforation.33 The assessment of EPE can be difficult, as the

Gleason grade Criteria

Comments

1 Closely packed small regular glands forming a circumscribed

rounded nodule

2 Glands more loosely arranged; not quite as uniform; fairly circumscribed

but may have minimal infiltration at margins

Very rarely use in radical prostatectomy specimen reports.
Do not use for needle biopsy specimens

May be used in radical prostatectomy and TURP specimen
reports. Do not use for needle biopsies

3 Discrete glandular units/acini with marked variation in size and shape;

infiltrates in and amongst benign prostatic tissue.
Very rarely cribriform (see below)

4 Fused micro acinar glands; ill-defined glands with poorly formed lumina;

large cribriform irregular glands; hypernephroid

5 Minimal if any glandular differentiation — solid sheets, cords or single cells.

Comedocarcinoma
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Table 2 Schema for Gleason scoring of radical prostatectomy specimens according to ISUP 2005 Consensus Conference recommendations

Number of grades Proportion of grades present

Comments

1 One of 2, 3, 4 or 5 only

2 — Primary and Grades mixed

secondary

Secondary grade is lower and
of limited amount (<5%)

Secondary grade is higher and
of limited amount (<5%)
3 — Primary, secondary Grades 2, 3,4 or 5
and tertiary

Double grade to get score (e.g., 4+4 =28)

Record for dominant nodule 4/— non-dominant (smaller) nodule
if of higher grade (if present)

Report both grades, dominant pattern” first (243, 3+4, 44+3...)

Record for dominant nodule 4/— non-dominant (smaller) nodule
if of higher grade (if present)

Ignore lower grade: 44-3 becomes 4+4

Record for dominant nodule +/— non-dominant (smaller) nodule
if of higher grade (if present)

Include higher grade: 343 becomes 3+4

Record for dominant nodule+/— non-dominant (smaller) nodule
if of higher grade (if present)

Report dominant grade (largest area) first, then secondary grade
(second largest area), then tertiary grade (only if 4 or 5),
e.g., 3-+4 =7 with tertiary grade 5,
e.g., 2+3 =35 with tertiary grade 4

Record for dominant nodule +/— non-dominant (smaller) nodule
if of higher grade (if present)

“ Dominant (primary) grade is that which occupies the greatest area. For radical prostatectomy specimens secondary grade is defined as that which occupies the
second greatest area. Tertiary grade is defined as that which occupies the third greatest area (provided that it is higher than the primary and secondary grades).

prostate is not surrounded by a discrete, well defined fibrous
capsule.34 Instead, the ‘capsule’ is made up of a band of
concentrically placed fibromuscular tissue that is an insepar-
able component of the prostatic stroma.’> Adding to the
difficulty, there is often a fibrotic reaction in the vicinity of
EPE and the neoplastic extraprostatic glands are often seen in
fibrous tissue, not fat.>®> Therefore, EPE can be identified in
several different situations and can be diagnosed in any of the
following settings: (1) the presence of neoplastic glands
abutting on or within periprostatic fat (most useful at the lateral,
posterolateral and posterior aspects of the prostate); (2)
neoplastic glands surrounding nerves in the neurovascular
bundle (posterolaterally); (3) the presence of a nodular exten-
sion of tumour beyond the periphery of the prostate or beyond
the compressed fibromuscular prostatic stroma at the outer edge
of the gland (Fig. 1A,B,C,E).*® This latter situation is best
identified at low power magnification. In this assessment, the
edge of the prostate is defined as the plane between fat and
the condensed fibromuscular prostatic stroma which is best
initially determined in a region without distortion by tumour.
Tracking along the edge of the prostate at low power, EPE is
present when there is bulging of the tumour beyond the normal
rounded contour of the prostate gland. Higher power magni-
fication should then be used to confirm that the neoplastic
glands are in stroma that is fibrous and beyond the condensed
smooth muscle of the prostate.36’37 Similarly, the presence of
cancer within fibrous stroma that is in the same tissue plane as
adipose tissue on either side is also a helpful indictor of EPE.

A ‘capsule’ cannot be readily identified at the base or apex
and it can be particularly challenging for pathologists to
identify the boundary of the prostate gland at the apex. At this
site, benign glands are frequently admixed with skeletal muscle
and the presence of neoplastic glands within skeletal muscle
does not necessarily constitute EPE at the apex (Fig. 1F). A
modest majority (62%) of survey respondents at the 2009 ISUP
Consensus Meeting in Boston believe there is no reliable
method to consistently diagnose EPE in sections from the
prostatic apex,36 although in occasional cases cancer may be
seen in adipose tissue in the apical area. In this region it is
more important to accurately assess the completeness of
surgical resection. Similarly, the assessment of EPE at the

anterior aspect of the prostate may be difficult as the prostatic
stroma blends in with extraprostatic fibromuscular tissue, but in
this region EPE can be diagnosed when the carcinoma appears
to extend beyond the boundary of the normal prostatic
glandular tissue.'#3°

The degree of EPE can be assessed in semi-quantified
manner as focal or extensive (also referred to as ‘established’
or ‘non-focal’). Focal is defined as extraprostatic glands which
occupy no more than one high power field on no more than two
sections while extensive EPE represents anything more than
this.>* Other groups have advocated more rigorously quantify-
ing the radial extent of EPE by measuring the maximum
distance that the tumour bulges beyond the outer edge of the
fibromuscular prostatic stroma.*® However, the practical utility
of such parameters is limited by the difficulty in precisely
defining the outer limit of the prostate gland. The identification
of any EPE is important, as both focal and extensive EPE are
associated with a significantly higher risk of recurrence at
both 5 and 10 years.””*" In studies of the risk of progression
following radical prostatectomy, the progression-free prob-
ability in node negative patients with uninvolved seminal
vesicles at 10 years for organ confined disease is 85—-89%,
falling to 67—69% for focal EPE and to 36—58% for extensive
EPE.37%

The only study addressing interobserver variability in the
diagnosis of EPE amongst a group of expert urological
pathologists found good overall agreement (kappa=0.63).
However, the group were given a selection of slides that
included an equal number of slides deemed positive, negative
or equivocal and it is interesting to note that there was poor
agreement with the equivocal slides (kappa =0.29). This was
attributed to the prostate’s lack of a true capsule and it was
noted that the diagnosis of EPE at the apex was particularly
subjective.*” Another study found significant variation in
the diagnosis of EPE between an experienced reviewer and
pathologists without a subspeciality interest in prostate.*!

SURGICAL MARGINS

The outer surface of the radical prostatectomy specimen should
be carefully inked before macroscopic dissection to aid in the
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Fig.1 (A) Extraprostatic extension with bulge beyond normal contour of the gland and involvement of the posterolateral neurovascular bundle. (B) Higher power view
of (A) showing carcinoma around a nerve and ganglion. (C) Extraprostatic extension with neoplastic glands in direct contact with adipose tissue. (D) Microscopic
involvement of urinary bladder base (pT3a): tumour infiltrating between thick smooth muscle bundles of bladder base. (E) Organ confined tumour (pT2): tumour is still
within a layer of condensed fibromuscular tissue and does not bulge beyond the normal contour of the prostate. (F) Skeletal muscle is often present within prostate at the

apex of the gland and does not necessarily constitute EPE.

determination of margin status (Fig. 2). A positive surgical
margin (PSM) can then be defined as cancer extending to
the inked surface of the specimen, representing a site where
the urologist has cut through cancer (Fig. 2C,D)."*'* PSMs are
reported in between 10% and 48% of patients treated by radical
prostatectomy for both organ confined and non-organ confined
prostate cancer, with the rates in the lower range generally
occurring in the more contemporary cohorts.**~** A PSM has
a significant adverse impact on the likelihood of progression-
free survival, including PSA recurrence-free survival, local
recurrence-free survival and development of metastases after
radical prostatectomy in multivariate analysis.'**>~*® The risk
of PSA recurrence with a PSM has a reported hazard ratio of
1.5-2.6 compared to an uninvolved margin.****>*® However,
most studies suggest only one-third of patients with a PSM will
have a biochemical recurrence.**4>4¢

Somewhat counter-intuitively, in contrast to other organs
such as rectum and pancreas where tumour close to the margin
(<1 mm) has a prognosis similar to transected tumour at the
margin,**> the presence of prostate carcinoma close to but
not involving the margin should not be labelled as a positive
surgical margin as this finding has been shown to have
no prognostic significance.’’>* Specifically, prostate carci-
noma that extends very close to a smooth inked margin,
e.g., carcinoma separated from the ink by 1 or 2 strands of
fibrous tissue or fibroblasts, should not be considered as a
positive margin (Fig. 2A,B). This is most commonly seen
posterolaterally in cases where neurovascular bundle preser-
vation leaves virtually no extraprostatic tissue. Studies on such
cases have shown that additional tissue removed from these
sites did not contain any carcinoma and the prognosis was not
worsened.> >
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Fig. 2 (A) The surgical margin (black inked) is clear of tumour. (B) Higher power view of (A) showing that although carcinoma extends close to the inked surgical
margin it is still separated from the margin by a few strands of fibrous tissue. This is a negative surgical margin. (C) Gleason grade 3 carcinoma involving the inked
surgical margin (positive surgical margin). (D) Gleason grade 4 carcinoma involving the inked surgical margin (positive surgical margin). (E) Artefactual tear into the
prostate with ink tracking into it mimicking a resection margin. (F) Lymphovascular invasion.

In rare cases, it can be impossible to ascertain whether the
surgical margin is truly positive.*” This can be due to marked
crush or thermal artefact causing glandular distortion along
the margin so that it cannot be histologically determined
whether the crushed glands are malignant and whether the
margin is actually positive rather than artificially retracted
due to heat coagulation or tissue compression. On these rare
occasions, the margins should be reported as equivocal.
Another cause of difficulty is irregular tracking of ink in areas
of tears or lacerations (Fig. 2E).**>* This can occur during
handling of the specimen in the operating theatre, trans-
portation or processing in the laboratory. It is important not
to over diagnose PSM, potentially exposing these patients to
unnecessary postoperative adjuvant therapy with the attendant
risk of significant complications.>

The plane of the positive margin may also be significant,
although the published data are inconsistent. Intraprostatic
margin involvement or capsular incision (CI) occurs when

the urologist inadvertently develops the resection margin
within the plane of the prostate rather than outside the ‘capsule’.
Capsular incision with a PSM is diagnosed when malignant
glands are cut across adjacent to benign prostatic glands.*
In these cases, the edge of the prostate in this region is left in
the patient. Data on the prognostic significance of CI is
contradictory.”*~>® According to the largest series published
(135 cases), a significantly lower 5 year biochemical
progression free probability is found in patients with Cl/intra-
prostatic margin involvement (71.3%) than in patients with
organ confined disease with negative margins (96.7%), or
focal EPE with negative margins (89.7%), although CI has
a significantly better outcome than that associated with
extensive/non-focal EPE and positive margins (58.5%).%°
Margin involvement associated with EPE is diagnosed when
malignant glands in extraprostatic tissue are transected by the
resection margin. This can be difficult to distinguish from
capsular incision in some cases, particularly posteriorly and
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posterolaterally, if there is a desmoplastic reaction. Cancer
extending to a margin which is beyond the normal contour of
the prostate gland, or beyond the compressed fibromuscular
prostatic stroma at the outer edge of the prostate, can be
diagnosed as a PSM with EPE, as can margin involvement
when there is cancer in adipose tissue.’® At the apex, the
histological boundaries of the prostate gland can be difficult
to define and again EPE with a positive margin can be difficult
to differentiate from Cl/intraprostatic margin involvement.
Hence, if carcinoma extends to an inked margin at the apex
where benign glands are not transected, this is considered
a positive margin in an area of EPE by some authors.'*>® In
contrast, other authors, and the majority of survey participants
at the 2009 ISUP Consensus Conference, believe there is no
reliable method to diagnose EPE in sections from the prostatic
apex (see above).36

Recent investigations have sought to more accurately define
the risk of a PSM on recurrence rates in an attempt to better
predict which patients would benefit from adjuvant therapy.
However, despite the recent intense interest in surgical margins,
these studies have yielded varying results. The sites of the
PSM and the number of positive margins have been shown to
influence biochemical recurrence and risk of progression in
some publications.44‘45’60 For instance, a margin involving the
bladder neck or the posterolateral surface of the prostate has
been reported as having a more significant adverse impact on
prognosis than an involved apical or anterior rnargin.44‘45‘60
Moreover, the location of the PSM may be useful information
for the urologist, or urology trainee, who could then modify
their surgical technique in future operations to avoid iatrogenic
margin positivity and increase the likelihood of curative
surgery. In contrast, other investigators have found no associ-
ation between location of PSM and recurrence rates.'%*
Measurement of the length of PSM is an indicator of the extent
of margin involvement, which has been shown to be a signifi-
cant prognostic factor correlating with the rate of postoperative
disease recurrence in several publications.’*3*°%6476 The
5 year PSA recurrence risk appears to be significantly greater
when the length of involved margin is 3 mm or more, (53%
versus 14%).>”%> However, Marks et al. found no significant
association between extent and biochemical recurrence,
possibly related to differences in the pathological interpretation
of positive margins (see below) and the method of assessing the
linear extent of margin involvement when multiple margins
are involved.®’ A recent study found that the impact of a PSM
after radical prostatectomy was greater in intermediate and high
risk groups (based on Gleason score and prebiopsy PSA) than in
low risk patients, while in another series the linear length of a
positive margin was an independent prognostic factor for organ
confined tumours only, i.e., pT2 not pT3.**°

The Gleason score of the tumour located at the PSM has
also been suggested as a prognostic factor post-radical prosta-
tectomy by two studies published in the latter half of 2010 and
may need to be incorporated in future editions of structured
reporting protocols. Cao et al. found that the Gleason score of
the tumour at a PSM was a strong predictive factor for
biochemical recurrence in both univariate and multivariate
analysis.®® Similarly, in a cohort of 107 patients with overall
Gleason score 7 and extensive EPE, the Gleason score at the
PSM influenced outcome.®’

Data on interobserver variation in the assessment of surgical
margins are limited. In one study a group of 12 urological
pathologists demonstrated good to excellent agreement
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(kappa = 0.74).*° In contrast, Bong et al. found major discre-
pancies in PSM rates between two different institutions in
a single-surgeon series using the same criteria to evaluate
the surgical margins.70

SEMINAL VESICLE INVASION

The extraprostatic seminal vesicle may be involved by
carcinoma through several mechanisms: (1) direct spread along
the ejaculatory duct complex; (2) through the prostatic capsule
into extraprostatic soft tissue then into the seminal vesicle; and
(3) discontinuous metastasis.”' 7> Villiers et al. found the
majority invaded the seminal vesicle through the ejaculatory
duct while the majority of Ohori and colleagues’ cases showed
invasion through capsule and soft tissue, i.e., via EPE.”>"3
Different definitions of seminal vesicle invasion have been
used over the years complicating comparison of the published
studies.”" At the 2009 ISUP Meeting, the proposal that seminal
vesicle invasion (SVI) should be defined as carcinomatous
invasion of the muscular wall of the seminal vesicle exterior
to the prostate reached consensus (70% respondents).”*
Only extraprostatic seminal vesicle is included in this definition
of SVI, as it is difficult differentiating between intraprostatic
seminal vesicle and ejaculatory duct invasion since these
structures merge without a clear histological cut-off.”* Hence,
when tissue from the seminal vesicles is sampled for micro-
scopic examination it is important to ensure that the portion of
seminal vesicle sampled is not surrounded by prostatic tissue.
No consensus was reached on whether the seminal vesicles
should be completely submitted,”* although a more recent study
has concluded that sampling of the proximal one third of the
gland was sufficient in the absence of lymphovascular infiltra-
tion by tumour.”” In addition, it was concluded that older
definitions that include invasion of the adipose tissue around
the seminal vesicle are imprecise and should be discarded.”!
SVI is a well established independent adverse prognostic
factor'*’®"" and is an integral component of the commonly
used nomograms that predict risk of post-prostatectomy cancer
recurrence.®’ The finding of SVI at the time of radical
prostatectomy is an adverse finding that confers an increased
risk of PSA recurrence exceeded only in magnitude by the
presence of lymph node metastasis.”®""® Bilaterality and
extent of extraprostatic SVI are not independently predictive
of prognosis.®> The presence of SVI and a PSM may also
influence the response to adjuvant radiotherapy.”"”

LYMPH NODE METASTASIS

Lymph node involvement is a well established independent
adverse prognostic factor'*'* and is an integral component
of the commonly used nomograms that predict the risk of
post-prostatectomy disease recurrence.®’ Attempts to stratify
patients with lymph node metastases into prognostic subgroups
based on additional factors have yielded conflicting results.
The diameter of the largest metastatic deposit correlated with
distant metastasis and cancer-specific survival in two studies
but not in others.**~®? The number of positive nodes and the
presence of extranodal extension are not independent predictors
of distant metastasis or cancer-specific survival.**~ The use
of ancillary techniques to enhance detection of pelvic lymph
node metastases has also been proposed. However, there is
insufficient evidence at present to support the routine use of
immunohistochemistry in the pathological assessment of
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lymph node involvement as there is little published data on the
prognostic significance of micrometastases.'*

The use of frozen sections in the intra-operative diagnosis
of pelvic lymph node metastasis depends on which institution
the surgery is performed in. Its role has been called into
question in the last decade due to high false negative rates,
of 33-70%, and low cost:benefit ratio.3*%> However, it has
been argued that intra-operative frozen section diagnosis is
still useful in high risk patients (biopsy Gleason score 8—10,
PSA >10ng/mL) in the detection of lymph node metastases
and prevention of unnecessary radical surgery.'*

OTHER FACTORS

Lymphovascular invasion (LVI) has been reported in a
few studies as an independent predictor of disease recurrence
in multivariate analysis.**~®® LVI has been defined as the
unequivocal presence of tumour cells within endothelial-lined
spaces with no underlying muscular walls (Fig. 2F) 86.88
Lymphatic and venous invasion are usually considered together
due to the difficulties in distinguishing between the two by
routine light microscopy. It is important that retraction and
other artefacts should be excluded.

Microscopically detected invasion of the urinary bladder
neck can be defined as the presence of neoplastic glands
within the thick smooth muscle bundles of the bladder neck
in coned sections from the base of the prostate in the absence
of associated benign prostatic glandular tissue (Fig. 1D).*
Specifically, neoplastic glands intermixed with benign prostatic
glands at the bladder neck is equivalent to capsular incision
rather than true bladder neck invasion.”®~%? Microscopic
bladder neck involvement is a significant predictor of PSA
recurrence in univariate analysis but not in multivariate
modelling in most, but not all, studies.”>* In the recently
published seventh edition of the Americal Joint Committee on
Cancer (AJCC) Cancer Staging Manual, microscopic bladder
neck invasion is classified as stage pT3 disease since it has a
similar biochemical recurrence free survival and cancer
specific survival to patients with SVI or EPE .3

The significance of tumour volume in radical prostatectomy
specimens has been somewhat controversial.'*> Tumour volume
is a prognostic factor in univariate analysis, but in most studies
is not an independent prognostic factor in multivariate
analysis®”**® correlating with Gleason score, pathological
stage and margin status.”’” Moreover, the irregular distribution
and commonly multifocal nature of prostate cancers renders
calculations of tumour volume problematic, while partial
sampling methods also may have an adverse impact on the
accuracy of such estimates. Standard research methods, such as
computerised planimetry or image analysis are time and labour
intensive and are not feasible for determination of tumour
volume in the routine pathology practice setting. Hence,
qualitative descriptors of disease extent (e.g., insignificant/
minimal) have often been used, with an insignificant/minimal
tumour usually being defined as having a volume of <0.5cm’®
negative margins, Gleason score <6, and no EPE (i.e., organ
confined, pT2).98’99 Patients with such tumours have close
to 100% biochemical recurrence free survival.'® Recently,
a working group at the 2009 ISUP Consensus Conference in
Boston proposed simplifying this definition of clinically
insignificant cancer by using an easily measured cut-off point
of <10 mm greatest diameter for the dominant nodule instead
of tumour volume <0.5 cm®.'”! However, the proposal to adopt
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the measurement of maximum diameter of the dominant
tumour nodule as a standard for reporting tumour size did
not achieve consensus. Ultimately, although there was strong
support for reporting some quantitative measure of volume of
tumour in radical prostatectomy specimens, no specific
methodology was agreed upon.'”!

In some series transition zone cancers are associated with
favourable pathological features,'>'® but others have
demonstrated that the zonal location of prostate cancer, i.e.,
peripheral, central or transition, is not an independent
prognostic indicator on multivariate analysis.'**'%> Moreover,
the zonal location of the cancer can be difficult to determine
with tumours commonly overlapping the peripheral and
transition zones. Likewise, perineural invasion is not an
independent prognostic factor in multivariate analysis as it is
found in nearly all radical prostatectomy specimens on
thorough examination.

CONCLUSION

Thorough and systematic examination of radical prostatectomy
specimens is essential for patient management and rational
use of adjuvant therapy. On the basis of the published evidence
it is clear that there are a number of robust, independently
significant histopathological prognostic factors, including
Gleason score, EPE, seminal vesicle margin, lymph node status
and lymphovascular invasion, which should be routinely
included in pathology reports for radical prostatectomy
specimens. Compelling evidence for other factors is lacking,
although future investigations may clarify some of the current
areas of uncertainty. In contrast to other cancers, e.g., breast and
colorectal carcinoma, there are at present no prognostic
molecular biomarkers, other than PSA, suitable for routine
use in the pathology laboratory.'® Structured or synoptic
pathology reports have been shown to significantly enhance
the completeness of pathology data provided to clinicians
and use of well formulated examples, such as the College
of American Pathologists checklists or the Royal College of
Pathologists of Australasia (RCPA) Structured Reporting
Protocols, should be strongly encouraged.
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