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The diagnosis of limited adenocarcinoma of the prostate is one of the more difficult challenges in surgical
pathology. This paper highlights the methodological approach to diagnosing limited cancer, based on a
constellation of features more commonly present in adenocarcinoma than benign glands. In assessing small
foci of atypical glands on needle biopsy, one looks for differences between the benign glands and the atypical
glands in terms of nuclear features, cytoplasmic features, and intraluminal contents. Only a few features, such
as glomerulations, mucinous fibroplasia (collagenous micronodules), and perineural invasion are diagnostic in
and of themselves for prostate cancer. Immunohistochemistry may be a useful adjunct in the diagnosis of
limited adenocarcinoma of the prostate, although as with any immunohistochemical studies, there are
problems with both sensitivity and specificity. Basal cell markers, such as high molecular weight cytokeratin
and more recently, p63, highlight basal cells found in benign glands, yet are absent in adenocarcinoma of the
prostate. However, not all benign glands label uniformly with basal cell markers. Certain mimickers of
adenocarcinoma of the prostate are even less frequently labeled uniformly with these stains. Consequently,
negative staining in a small focus of atypical glands for basal cell markers is not diagnostic of adenocarcinoma
of the prostate. More recently, a marker has been identified that relatively selectively labels adenocarcinoma of
the prostate. AMACR will label the cytoplasm of approximately 80% of limited adenocarcinoma of the prostate
cases on needle biopsy. In positive cases, not all of the glands will be positive and those that are positive are
often not intensely positive. Certain variants of adenocarcinoma of the prostate that are a little more difficult to
recognize, such as foamy glands adenocarcinoma, pseudohyperplastic adenocarcinoma, and atrophic
adenocarcinoma, are labeled with AMACR in only approximately 60–70% of cases. In addition to problems
with sensitivity, AMACR is not entirely specific for adenocarcinoma, and will label almost all cases of high-
grade prostatic intraepithelial neoplasia, some foci of adenosis, and even some entirely benign glands. Finally,
this paper will briefly cover the significance of atypical or suspicious prostate needle biopsies, and how to
report the key diagnostic and prognostic information on needle biopsy.
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Diagnosis of limited prostate cancer:
routine hematoxylin-and-eosin stained
sections

The underdiagnosis of limited adenocarcinoma of
the prostate on needle biopsy is one of the most
frequent problems in prostate pathology.1 It is hard
to obtain data on this phenomenon, as most
institutions do not want, for medicolegal reasons,

to go back and review old cases for potential missed
cases of cancer.

At the edge of most adenocarcinomas, scattered
neoplastic glands infiltrate widely between larger
benign glands. It is therefore not uncommon to have
several needle biopsy cores of prostatic tissue where
there are only a few malignant glands. The im-
portance of recognizing limited adenocarcinoma of
the prostate is that there is often no correlation
between the amount of cancer seen on the needle
biopsy and the amount of tumor present within the
prostate. There may be only a few neoplastic glands
in the core biopsy, despite significant tumor within
the prostate gland.

It is important when examining needle biopsy
specimens to gain an appreciation of what the non-
neoplastic prostate looks like. In order to identify
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limited amounts of cancer on needle biopsy material,
one first has to identify the normal non-neoplastic
prostate and then look for glands that do not fit in.
Although most prostates are relatively similar in
their histological appearance, some contain numer-
ous small foci of crowded glands similar to
adenosis. In such a case, the diagnosis of cancer
based on a small focus of crowded glands with
minimal cytologic atypia should be performed with
caution. Other men’s prostate glands are character-
ized by widespread atrophy; one should in these
cases hesitate to diagnose cancer if the atypical
glands have scant cytoplasm.

Evaluating an atypical focus in a needle biopsy of
the prostate should be a methodical process. When
reviewing needle biopsies, one should develop a
mental balance sheet where on one side of the
column are features favoring the diagnosis of
carcinoma and on the other side of the column
features against the diagnosis of cancer (Table 1). At
the end of evaluating a case, hopefully all of the
criteria are listed on one side of the column or the
other such that a definitive diagnosis can be made.
The diagnosis of cancer should be based on a
constellation of features rather than relying on any
one criterion by itself.

The recognition of limited adenocarcinoma of the
prostate is first performed at low magnification. One
pattern seen at low magnification that should raise a
suspicion of carcinoma is the presence of a focus of
crowded glands. The second architectural pattern
that is suspicious for adenocarcinoma of the prostate
is the presence of small glands situated between
larger benign glands (Figures 1 and 2). In most

adenocarcinomas, the neoplastic glands are smaller
than adjacent benign glands. Benign glands are
recognized by their larger size, papillary infolding,
and branching. The presence of small cancerous
glands situated in between benign glands is a
manifestation of their infiltrative nature. When
small atypical glands are seen on both sides of a
benign gland, it is even more diagnostic of malig-
nancy.

It is always helpful to first identify glands that you
are confident are benign, and then compare these
benign glands to the atypical glands which you are
considering to diagnose as adenocarcinoma of the
prostate. The greater the number of differences
between the recognizable benign glands, and the

Table 1 Features diagnostic of and those favoring and against the
diagnosis of limited prostate adenocarcinoma

Diagnostic of cancer
Glomerulations
Mucinous fibroplasia
Perineural invasion

Favoring cancer
Nuclear
Enlargement
Prominent nucleoli
Hyperchromasia
Mitotic figures

Cytoplasmic
Amphophilia
Straight, even luminal borders

Intraluminal
Pink dense secretions
Basophilic mucinous secretions
Crystalloids

Against cancer
Atrophic cytoplasm
Merging in with benign glands (r/o adenosis)
Inflammation
Adjacent PIN (r/o tangential section or outpouching of PIN)

Figure 1 Infiltrative pattern of limited adenocarcinoma of the
prostate on needle biopsy. Note benign glands, which are large
with papillary infolding (arrows). Finding of small glands
infiltrating in between larger benign glands is a typical pattern
of infiltrating adenocarcinoma on biopsy.

Figure 2 Minute focus of adenocarcinoma of the prostate,
Gleason score 3þ 3¼ 6. Finding of small glands in between larger
benign glands is a typical pattern of limited adenocarcinoma on
needle biopsy. In addition, these glands show nuclear enlarge-
ment with occasional nucleoli.
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atypical glands the more confidently a malignant
diagnosis can be established.

Prominent nucleoli, while important in the diag-
nosis of cancer on needle biopsy, should not be the
sole criterion used to establish the diagnosis (Figure
2). Reliance on prominent nucleoli for the diagnosis
of prostate cancer will potentially lead both to an
underdiagnosis as well as to an overdiagnosis of
prostate cancer. The significance of prominent
nucleoli must be taken in the context of the
architectural pattern and other features present
within the case. Although it has been stated that
multiple nucleoli, especially those eccentrically
located in the nucleus, are diagnostic of cancer, we
have not utilized this criterion in our own practice;
additional studies have not been performed to
validate this criterion.2 Often, nuclear enlargement
may be present when prominent nucleoli are not
(Figure 3). Nuclear hyperchromatism is another
cytologic feature that may help to distinguish
cancerous from benign glands. Mitoses, although
not frequent in adenocarcinoma of the prostate, are
much more commonly seen in cancer than in benign
glands (Figure 4).

Although in the past, there has been much less
consideration paid to cytoplasmic features as com-
pared to nuclear qualities, the nature of the
cytoplasm may be critical in the diagnosis of some
carcinomas. In some adenocarcinomas of the pros-
tate, the cytoplasm of the malignant glands is more
amphophilic than the surrounding benign glands
that have pale to clear cytoplasm (Figure 5). In order
for this criterion to be helpful, the benign prostate
glands must be appropriately stained such that they
have a pale to clear appearance. In a study of consult
cases, we found that in 32% of the cases this
criterion was not applicable since the benign glands
also exhibited amphophilic cytoplasm.3 As we find
this feature to be helpful in a large number of cases,
one’s hematoxylin and eosin (H&E) stains should be

adjusted so that the cytoplasm of the benign glands
appears pale to clear.

Another diagnostic criterion is the nature of
intraluminal secretions (Figure 6). Blue-tinged mu-
cinous secretions seen on H&E-stained sections are
mostly observed in carcinomas, and only rarely
identified in benign glands. The prevalence of these
blue-tinged secretions is in part influenced by the
nature of the H&E stain. In some institutions’ referral
material, this feature appears to be fairly prevalent,
whereas in other institutions, it is uncommonly
seen. Some laboratory’s H&E stains are too basophi-
lic, where even benign glands contain blue-tinged
mucinous secretions. When normal colonic glands
that are present on most prostate biopsies show an
intense blue appearance, pathologists have to be
cautious in placing too much weight on blue-tinged
mucin in prostate glands as a diagnostic criterion for
cancer. Although initial reports suggested that acid

Figure 3 Minute focus of adenocarcinoma of the prostate on
needle biopsy, consisting of small glands with marked nuclear
enlargement and nuclear hyperchromasia with faint blue-tinged
mucinous secretion (compare to adjacent benign glands).

Figure 4 A few glands of adenocarcinoma of the prostate on
needle biopsy. Neoplastic glands (left) show nuclear enlargement,
prominent nucleoli, and mitotic figure (arrow), and intraluminal
eosinophilic crystalloid (compare to benign gland, lower right).

Figure 5 Adenocarcinoma of the prostate on needle biopsy
consisting of small glands with amphophilic cytoplasm.
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mucin stains could distinguish malignant from
benign glands, subsequent papers demonstrated
that acid mucin is variably present in mimickers
of carcinoma such as adenosis and atrophic
glands.4,5 Whereas corpora amylacea are prominent
in benign glands and rarely seen in cancer, pink
amorphous acellular secretions are identified in
approximately half of cancers on needle biopsy
and only occasionally seen in benign glands.3,6

These secretions are amorphous as contrasted to
corpora amylacea, which are well-circumscribed
round to oval structures with concentric lamellar
rings. Both pink and blue secretions often coexist in
the same glands. As with all of the criteria
mentioned to this point, this feature is not specific
for carcinoma. Rather, the presence of intraluminal
secretions should be taken in context of the archi-
tectural pattern, and the nuclear and cytoplasmic
features.

Prostatic crystalloids are dense eosinophilic crys-
tal-like structures that appear in various geometric
shapes such as rectangular, hexagonal, triangular,
and rod-like structures (Figures 6 and 7).7,8 Prostatic
crystalloids have been reported in 25% of cancers
seen on biopsy material, yet may also be seen in
benign prostate acini.9 The likelihood of finding
crystalloids is dependent on the number of malig-
nant glands present and the grade; crystalloids are
inversely correlated with the Gleason grade. Crystal-
loids, although not diagnostic of carcinoma, are
more frequently found in cancer than in benign
glands. The one condition that mimics cancer where
crystalloids are frequently seen is adenosis, which
consists of a lobule of pale staining glands. Conse-
quently, if crystalloids are seen in small glands with
an infiltrative appearance in between benign glands,
where adenosis is not in the differential, they may
help to establish a diagnosis of cancer. The finding
of prostatic crystalloids in benign glands does not

indicate an increased risk of cancer on subsequent
biopsy.9

There are three features that have not, to date,
been identified in benign glands, and which are in
and of themselves diagnostic of cancer (Table 1).
These are mucinous fibroplasia (collagenous micro-
nodules), glomerulations, and perineural invasion
(Figures 8–10).10,11 Occasionally, intraluminal mu-
cinous secretions are so extensive that they become
focally organized. This lesion, known as either
mucinous fibroplasia or collagenous micronodules,
is typified by very delicate lose fibrous tissue with
an ingrowth of fibroblasts. Glomerulations consists
of glands with a cribriform proliferation that is not
transluminal. Rather, these cribriform formations are
attached to only one edge of the gland resulting in a
structure superficially resembling a glomerulus.11

Perineural invasion is, along with mucinous fibro-
plasia and glomerulations, one of the criteria that is
diagnostic by itself of prostatic adenocarcinoma. In a
series of consecutive needle biopsies containing
carcinoma, 20% revealed perineural invasion.12 In
order to use perineural invasion as a diagnostic
criteria, the glands in question should encircle the
nerve. This is to distinguish perineural invasion by
carcinoma from perineural indentation that can
sometimes be seen with benign glands.13,14 Occa-
sionally, benign prostatic glands may be seen
adjacent to prostatic nerves, resulting in compres-
sion and indentation of the nerves. In these cases,
the lack of circumferential growth of the glands
around the nerve as well as the benign features of
the gland should prevent one from misdiagnosing
adenocarcinoma of the prostate.

In the evaluation of an atypical focus, the
presence of several of the features can help establish
a diagnosis of cancer even when limited tumor is
present. In only 2% of the cases of limited tumor
sent in for consultation was the diagnosis solely

Figure 6 Adenocarcinoma of the prostate on needle biopsy.
Neoplastic glands show dense, amorphous eosinophilic secre-
tions, intraluminal blue-tinged mucin secretions, and numerous
intraluminal eosinophilic crystalloids.

Figure 7 Adenocarcinoma of the prostate with straight, even
luminal border. Compare to adjacent benign glands with papillary
infolding (upper left). Neoplastic glands also show intraluminal
crystalloids.
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based on the architectural pattern.3 In these cases,
when none of the features listed below are present
and the diagnosis is made on the architectural
pattern, one should be extremely cautious and only
diagnose cancer when the pattern is overtly malig-
nant.

Carcinomas Mimicking Benign Glands

Just as there are benign mimickers of prostate
cancer, some cancers closely resemble benign
prostate glands in their architectural pattern and
may not be recognized as malignant.

Foamy. gland cancer must be recognized as
carcinoma by its abundant foamy cytoplasm, its
architectural pattern of crowded and/or infiltrative
glands, and frequently present pink acellular secre-
tions (Figure 11).15 Although the cytoplasm has a
xanthomatous appearance, it does not contain lipid,
but rather empty vacuoles.16 More typical features of
adenocarcinoma such as nuclear enlargement and
prominent nucleoli are frequently absent, which
makes this lesion difficult to recognize as carcino-
ma. Despite its benign cytology, 96% of the cases
when there is an associated non-foamy cancer, it is
Gleason score 44, such that foamy gland carcinoma
appears best classified as intermediate grade carci-
noma. In foamy gland carcinoma, the cytoplasm is
copious with nuclei occupying o10% of the cell
height. Characteristically, the nuclei in foamy gland
carcinoma are small, round, and densely hyperchro-
matic. The nuclei in foamy gland carcinoma are
actually rounder than those of benign prostatic
secretory cells.

Atrophic prostate cancers are rare and may be
present on needle biopsy, usually unassociated with
a prior history of hormonal therapy (Figure 12).17,18

The diagnosis of carcinoma in these cases is made
on: (1) a truly infiltrative process with individual

Figure 8 Adenocarcinoma of the prostate with mucinous fibro-
plasia (collagenous micronodules).

Figure 9 Adenocarcinoma of the prostate with prominent
glomeruloid features.

Figure 10 Minute focus of adenocarcinoma of the prostate on
needle biopsy, where almost all the neoplastic glands show
perineural invasion.

Figure 11 Foamy glands adenocarcinoma of the prostate with
almost all neoplastic glands showing dense, eosinophilic intra-
luminal amorphous secretions.
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small atrophic glands situated between larger be-
nign glands; (2) the concomitant presence of
ordinary less atrophic carcinoma; and (3) greater
cytologic atypia than is seen in benign atrophy.

Pseudohyperplastic prostate cancer is character-
ized by the presence of larger glands with branching
and papillary infolding (Figure 13).19,20 The recogni-
tion of cancer with this pattern is based on the
architectural pattern of numerous closely packed
glands as well as nuclear features more typical of
carcinoma. A variant of pseudohyperplastic adeno-
carcinoma composed of markedly dilated glands
with abundant cytoplasm may be particularly
difficult to recognize as malignant. This form of
cancer can be recognized by the appearance of
numerous large glands that are almost back-to-back

with straight even luminal borders, and abundant
cytoplasm. Comparably sized benign glands either
have papillary infoldings or are atrophic. The
presence of cytologic atypia in some of these glands
further distinguishes them from benign glands. It is
almost always helpful to verify pseudohyperplastic
cancer with the use of immunohistochemistry for
high molecular weight cytokeratin. As with foamy
gland cancer, pseudohyperplastic cancer, despite its
benign appearance, may be associated with inter-
mediate grade cancer and can exhibit aggressive
behavior (ie extraprostatic extension).

Diagnosis of limited prostate cancer:
adjunctive immunohistochemistry

There are cases that some pathologists may not feel
comfortable diagnosing as adenocarcinoma based on
the architectural pattern of small glands infiltrating
in between larger benign glands if there is a lack of
cytologic atypia. In these cases where there are a
large number of atypical glands present for evalua-
tion, the use of antibodies that label basal cells of the
prostate may resolve the diagnosis (Figure 14). The
most commonly used antibody used to label basal
cells has been high molecular weight cytokeratin.21–27

More recently, antibodies to P63, which is a nuclear
stain, has also been shown to label basal cells of the
prostate.28–30 One study that compared high mole-
cular weight cytokeratin and P63 have showed P63
to be slightly superior.28 In some cases, there will be
faint staining of cancer glands with antibodies to
high molecular weight cytokeratin; this staining is
nonspecific if it is not seen in a basal cell
distribution and is still supportive of a malignant
diagnosis. More rarely, one can see occasional
cancer cells that are strongly positive for antibodies
to high molecular weight cytokeratin, yet as long as
these cells are not in a basal cell distribution, these
cells represent aberrant expression of the antigen in
cancer. The use of high molecular weight cytoker-
atin when presented with only a few atypical glands
is not as diagnostic, since benign glands may not
show uniform positivity with this marker. Negative
staining for high molecular weight cytokeratin is
most diagnostic when more than a few glands are
present for evaluation and the morphologic features
are very suspicious for carcinoma. Rather than used
to establish a diagnosis of cancer, we use the high
molecular weight cytokeratin stain to help verify a
suspicious focus as cancer. If we favor, although are
not sure, that a focus is benign and the stain is
negative, we will diagnose it as atypical rather than
as cancer.

AMACR, a cytoplasmic protein also known as
P504S, has recently been recognized as a tumor
marker for several cancers and although its role in
prostatic carcinogenesis is unclear, several recent
studies have shown that AMACR expression is
significantly upregulated in prostate cancer.31–35 By

Figure 12 Atrophic adenocarcinoma of the prostate with nuclei
showing marked enlargement with frequent prominent nucleoli,
diagnostic of adenocarcinoma. Note that some of the neoplastic
glands are so atrophic that out of context, they would not be
recognizable as malignant.

Figure 13 Pseudohyperplastic adenocarcinoma of the prostate.
Architecturally, the glands are large with papillary infolding,
mimicking benign glands, yet have significant cytologic atypia.
The glands are too crowded and were entirely negative for high
molecular weight cytokeratin, ruling out high-grade PIN.
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immunohistochemistry, the majority of prostate
cancers (80–100%) are positive for AMACR,
although a high proportion of high-grade prostatic
intraepithelial neoplasia (PIN), some foci of adeno-
sis, and also some entirely benign glands have also
been reported positive for this marker. As negative
staining for basal cell markers especially in a small
focus of atypical glands is not necessarily diagnostic
of prostate cancer, positive staining for AMACR can
increase the level of confidence in establishing a
definitive malignant diagnosis. Although ours and
previous findings confirm that AMACR is an
excellent marker for the detection and diagnosis of
prostate adenocarcinoma, caution should be applied
in interpreting the immunohistochemical results.
Different sensitivity and specificity have been
reported among different groups. These are likely
the result of the use of different antibodies, different
tissue fixation, or other subtle differences in tissue
preparation and methods of immunohistochemical
staining. Negative AMACR staining in small suspi-
cious glands is not necessarily sufficient for a benign
diagnosis. In addition, we have demonstrated that
pseudohyperplastic adenocarcinoma and atrophic
adenocarcinoma of the prostate, variants of prostate
cancer that are particularly difficult to diagnose, are
less frequently (62–77%) positive for AMACR.

Atypical or Suspicious Prostate Needle Biopsies

We use the term ‘prostate tissue with focus of
atypical glands’ to refer to small acinar structures
that are suspicious for adenocarcinoma, but lack
sufficient cytologic and/or architectural atypia to
establish a definitive malignant diagnosis. The
reasons why the focus may not be diagnostic for
cancer are: (1) limited number of minimally atypical
glands; (2) cannot rule out adenosis (a mimicker of
cancer); (3) cannot rule out high-grade PIN, which
on occasion may be difficult to tell from cancer; (4)
cannot differentiate atrophy from atrophic cancers;
(5) associated inflammation that can give rise to
reactive atypia; and (6) crush artifact distorting the
tissue. Terms like ‘atypical hyperplasia’ should not
be used by pathologists as the urologist does not
know if the lesion is PIN or a small focus suspicious
for infiltrating cancer.

Atypical foci suspicious for cancer are seen in 3–
5% of needle biopsy specimens.36–37 Patients with
an atypical diagnosis on prostate biopsy have
approximately a 50% risk of cancer found on repeat
biopsy.37–39 When urologists received an atypical
diagnosis, we found that only 63% of men were
rebiopsied, raising a concern that cancers were
missed in those cases not rebiopsied after an
atypical diagnosis. Although there was a trend for
serum PSA to correlate with outcome of rebiopsy,
this correlation was not significant and even men
with serum PSAo4 had a 33% risk of cancer on
rebiopsy. Men with atypical diagnoses should be

Figure 14 (a) Small focus of atypical glands, highly suspicious for
adenocarcinoma of the prostate. (b) Stains for high molecular
weight cytokeratin are negative in atypical glands, consistent with
adenocarcinoma. (c) Stains for AMACR are intensely positive in
the atypical glands, also consistent with adenocarcinoma. Note
(lower right) a benign-appearing gland with some AMACR
positivity. It is not uncommon adjacent to adenocarcinomas to
have benign appearing glands that are focally positive for
AMACR. These may represent early pre-neoplastic changes that
are not evident morphologically.
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rebiopsied regardless of serum PSA levels. How
should the prostate be sampled on repeat biopsy to
maximize detection of prostate cancer? Based on our
study, we first recommend that the urologist submits
all sextant biopsies in separate containers. Follow-
ing an atypical diagnosis, we recommend the
following routine: three cores sampled from the site
of the initial atypical sextant site; two cores sampled
from the adjacent atypical sextant sites; and one core
from other sextant sites. The greatest likelihood of
finding cancer on repeat biopsy is in the same
sextant site as the initial atypical site, followed next
in frequency by sextant sites adjacent to the atypical
sites.40 As cancer was also detected at sites not only
at or adjacent to the initial atypical biopsy, routine
sampling at the time of repeat biopsy of other sites
should also be conducted.

Reporting Prostate Needle Biopsies

Once a diagnosis of prostate cancer is made, the
pathologist’s role is critical in providing information
that will both determine prognosis and therapy. The
significance of various prostate findings on needle
biopsy as outlined below are summarized in a recent
paper by this author.41

Gleason grading will be covered in greater detail
elsewhere in this issue. The following elements of
the Gleason grading on needle biopsy relate to
studies that have been performed at our institution.
The diagnosis of Gleason score 2–4 adenocarcinoma
of the prostate on needle biopsy is a diagnosis that
this author feels should not be made. There is poor
reproducibility among experts. The vast majority of
lesions diagnosed as Gleason score 2–4 on needle
biopsy when reviewed by experts would be called
Gleason score 5–6 or higher. Most importantly, when
Gleason score 2–4 adenocarcinoma is diagnosed on
needle biopsy, in many cases the tumor is not
indolent. In one study, approximately half the
patients with a diagnosis of Gleason score 2–4 on
needle biopsy were found to have extra-prostatic
extension at the time of radical prostatectomy.42

Gleason score 2–4 adenocarcinoma does exist, yet it
is typically found within the transition zone as
small multifocal lesions. These lesions, due to their
size and location, are typically not sampled on
needle biopsy. In a recent study, we have demon-
strated that especially when high-grade adenocarci-
noma is present, it is important to report the Gleason
grade of each involved core separately.43 If one core
shows Gleason score 4þ 4¼ 8 adenocarcinoma and
another core shows Gleason score 3þ 3¼ 6, or
3þ 4¼ 7, a global score reporting the entire grade
for the case would be recorded as a Gleason score
4þ 3¼ 7. In fact, in these cases, these tumors behave
much more aggressively than Gleason score
4þ 3¼ 7, and hence it is important to note that one
core is involved by Gleason score 4þ 4¼ 8, with
other cores showing lower grade cancer. In this

manner, the patient will be labeled as having a
Gleason score 4þ 4¼ 8 cancer for both prognostic
and therapeutic standpoints.

The other role of the pathologist is to quantify the
cancer found on needle biopsy.41 There are multiple
ways to measure cancer on needle biopsy. These
methods correlate with each other. Some studies
suggest superiority of one technique over the other.
A reasonable approach is to record the number of
positive cores or fraction of positive cores along
with one other measurement (ie percent of overall
cancer, percent of each involved core by cancer, total
percent of cancer, total millimeters of cancer). A
limited amount of adenocarcinoma on needle biopsy
by itself does not necessarily predict a limited
amount of cancer within the radical prostatectomy
due to sampling artifact. However, by combining a
minute amount of intermediate grade cancer on
needle biopsy with low serum PSA values (ie a PSA
density of less than 0.15), one can achieve better
prediction of clinically insignificant prostate can-
cer.44 These patients, depending on other factors,
may be candidates for watchful waiting.

A controversial area in reporting findings on
prostate needle biopsy is that regarding perineural
invasion.41 Most studies have demonstrated that
perineural invasion on needle biopsy is associated
with an increased risk of extraprostatic extension in
the radical prostatectomy. There are conflicting
studies as to whether it is an independent prog-
nostic parameter. Nonetheless, as it is readily
identifiable, it is reasonable to report this finding.

While there are numerous ancillary techniques
that have been proposed for cancer on needle biopsy
(microvessel density, extent of neuroendocrine
differentiation; proliferation, DNA ploidy), none of
these findings have been shown to be independently
prognostic beyond that provided by routinely
measured variables (grade and extent), such that
they are not suggested for clinical use at this time.
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