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Summary

Adoption of screening programmes for early diagnosis
of prostate cancer has led to an increased number of sono-
graphically guided prostate biopsies. Core needle biopsies
are now among the most common specimens received from
pathology laboratories. As a result, urologists and patholo-
gists may encounter small volume prostate tumors with ob-
vious clinical and diagnostic implications. These cases may

Introduction

Prostate cancer is one of the most important can-
cers in men with a worldwide incidence of 25.3 per
100,000. It also represents the third leading cause of
male cancer deaths in Europe after lung and colorectal
cancer [1]. The natural history of prostate cancer is not
fully established but it is well known that the disease is
often indolent with long latent phase. Although this is
advantageous for screening, it is problematic for some
tumors which are growing very slowly and may never
become clinically important [2,3]. Given that many men
who develop prostate cancer do not either develop clini-
cally relevant disease or die as a result of their disease,
overdetection may be an important issue. Associated
with this issue is the detection and management of small
cancer foci on prostate biopsy. A standardized terminol-
ogy regarding a small focus of prostate adenocarcinoma
detected on needle biopsy does not exist and authors use
various terminologies and criteria to describe it such as
focal, microfocal cancer, minute cancer, single prostatic
cancer foci [4-8].

be extremely challenging for two reasons. The diagnosis of
small cancer foci is a challenge for pathologists as it carries

the risk of false positive or negative diagnosis. Additionally, it
represents a difficult clinical dilemma for urologists whether
they should proceed or withhold treatment for local disease.

This report highlights current concepts regarding pathologic
diagnosis and clinical management of these cases.
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Initially it was defined as low grade adenocarci-
noma covering <3 mm in a single prostate core biopsy
[4]. Zackrisson et al. included also lesions involving
two adjacent prostate biopsies <3 mm without Gleason
score 4 or 5 [5]. Other authors included carcinomas <6
in Gleason score, <1 mm in size or occupying <1x40
field in a single needle specimen [6]. In a more recent
paper by Boccon-Gibob et al. foci of moderately dif-
ferentiated lesions, <5 mm in a single biopsy were re-
ported as microfocal cancers [7].

Pathologic criteria for diagnosis of single foci of
prostate cancer

The diagnosis of prostate cancer is mainly based
on the architecture of the lesion on haematoxylin and
eosin (H&E)-stained sections and ancillary studies with
immunohistochemistry. The initial step in the patho-
logic evaluation of any individual needle biopsy is to
discriminate with certainty the areas of the specimen
where the glands are undoubtedly benign. It is impor-

Correspondence to: Konstantinos Skrepetis MD, PhD, FEBU. Ydras 103, 241 00 Kalamata, Greece. Tel: +30 27210 46399, Fax: +30 27210 33666,

E-mail: Skrepetis@hotmail.com
Received 11-03-2009; Accepted 27-04-2009



20

tant to appreciate the normal architecture of the prostate
gland before diagnosing minimal prostate carcinoma.
Microscopically, the minimum number of glands re-
quired for the diagnosis of prostate adenocarcinoma is
3 malignant glands, and the mean number that is usually
present is 10-20 [10-13]. A list of histological features
for the diagnosis of minimal prostatic carcinoma is pre-
sented in Table 1 [11]. The major and minor criteria and
diagnostic attributes of minimal carcinoma should be
assessed specifically at low- and high-magnification.
Pathologic work-up starts at lower power magnifica-
tion in order to asses the morphology of the glands and
epithelial structures. One pattern seen at low-magnifi-
cation that should raise a suspicion of carcinoma is the
presence of a focus of crowded glands. The most promi-
nent diagnostic feature is nuclear enlargement. Nuclear
hyperchromatism is a cytologic feature that may help
to distinguish cancerous from benign glands. Previous
studies have shown that this feature is present in more
than 90% of the cases [9-10]. Infiltrative growth pattern
is usually indicated by the presence of small malignant
glands between the bigger and more complex benign
glands. Benign glands are recognized by their larger
size, papillary infolding and branching. The presence
of small malignant acini situated in between benign
glands is a manifestation of their infiltrative nature (Fig-
ure 1). Moreover, disordered glands with random dis-
persion in the stroma with absence of benign glands is
another common pattern of infiltration [ 11]. Identifica-
tion of infiltrative pattern is very important because it is
a highly reliable marker of malignancy. However, this
criterion is difficult to interpret when only a minimum
number of malignant glands is present in the specimen
and perineural invasion, which is another important
finding in prostate cancer diagnosis, is very rarely pres-
ent in minimal carcinomas [ 10]. Nucleolar enlargement

Table 1. Criteria for the diagnosis of minimal prostate adenocar-
cinoma (adapted from [12])

Major criteria
Architectural: infiltrative small glands or cribriform glands too
large or irregular to represent high-grade PIN
Single cell layer (absence of basal cells)
Nuclear atypia: nuclear and nucleolar enlargement
Minor criteria
Intraluminal wispy blue mucin (blue-tinged mucinous secretions)
Pink amorphous secretions
Mitotic figures
Intraluminal crystalloids
Adjacent high-grade PIN
Amphophilic cytoplasm
Nuclear hyperchromasia

PIN: prostatic intraepithelial neoplasia

is usually present but not a constant finding in prostate
carcinoma. The presence of prominent nucleoli may be
obscured by poor fixation, overstaining, section thick-
ness or hyperchromatic nuclei. This last factor of lack
of chromatin clearing might contribute to inability to
detect nucleoli. The significance of prominent nucleoli
must be taken in the context of the architectural pattern
and other features present with the case. Complete lack
of basal cells is an additional feature although it may
be encountered in benign small glands as well, and can
potentially create confusion with atypical small aci-
nar proliferation (ASAP). Another common difficulty
is that distorted, crushed, or poorly preserved carcino-
ma cells in minimal cancer foci can mimic basal cells.
Some minor criteria, when present, may be very helpful,
although these features are not specific for carcinoma
[10]. These minor diagnostic criteria are intraluminal
eosinophilic amorphous secretions, intraluminal crys-
talloids, amphophilic cytoplasm and hyperchromatic
nuclei. With the exception of high grade PIN, none of
the minor criteria should be used as a criterion for rebi-
opsy as they may be found in benign glands as well.

If there is uncertainty regarding the diagnosis of
cancer the lesion may be reported as “ASAP suspicious
of malignancy” and a repeat biopsy is highly recom-
mended as the incidence of definite cancer in such cas-
es may be as high as 40% (Figure 2). The term ASAP
should be reserved for frankly suspicious lesions to
prevent transforming this category into a hold-all for
all uncertain lesions [14-16].

There are numerous benign conditions that may
mimic prostatic carcinoma and may be recognised as
malignant. The differential diagnosis of minimal pro-
static adenocarcinoma includes a large number of be-
nign diseases like adenosis, atrophy, prostatitis, Cowp-
er glands and benign glands. Atypical adenomatous

Figure 1. Minimal prostatic adenocarcinoma with small acini (ar-
rows) (H&E x300).



Figure 2. Low-grade prostatic intraepithelial neoplasia (LGPIN)
at lower left (arrow) and a focus of atypical small acinar prolifera-
tion (ASAP) at upper right (arrow) (H&E %300).

hyperplasia (adenosis) and atrophy are the most com-
mon benign conditions that may be misdiagnosed as
prostate cancer (Figure 3). Adenosis can be confused
with minimal well differentiated adenocarcinoma and
atrophy can be confused with moderately differentiated
adenocarcinoma. However, a minimal prostatic adeno-
carcinoma can have atrophic features. Atrophic pros-
tate cancer can have significant cytoplasmatic volume
loss and marked nuclear enlargement. In addition, high
grade PIN and ASAP suspicious for malignancy can be
false positive [16]. High grade PIN shares some com-
mon features with focal cancer and ASAP like nuclear
atypia, prominent nucleoli, loss of basal cells layer and
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infiltrative pattern. High grade PIN can be often difficult
to distinguish from invasive adenocarcinoma in needle
biopsy tissue as it can closely resemble small acinar,
minimal carcinoma in its architectural pattern (Figure
4). In such cases, provided there is sufficient specimen,
immunohistochemistry is very useful in the differential
diagnosis of atypia from minimal carcinoma.

Having the above pitfalls in mind and the fact
that routine stain with H & E may lead to false positive
results, immunohistochemistry with monoclonal an-
tibodies which bind to basal cell cytokeratins and p63
nuclear staining has proven helpful in the diagnosis
of focal prostate cancer [17-19]. Immunohistochemi-
cal stains for alpha-methylacyl coenzyme A racemase
(AMACR), an enzyme involved in lipid metabolism,
in combination with absence of p63 and high molecu-
lar weight cytokeratin (34betaE12) can overcome the
limitations of stain with H&E. Immunohistochemical
cocktails are particularly useful in evaluating small foci
of atypical glands, and in substantiating a diagnosis of
minimal adenocarcinoma [20]. This combination can
significantly reduce false negative results by given cy-
toplasmatic, nuclear, or both types of reactivity in non-
neoplasmatic acini (Figure 5) [18].

Clinical significance and management of single
foci of prostate cancer

PSA screening test has led to increased frequen-
cy of focal carcinomas diagnosed in biopsy specimens.
One study showed a frequency of 6-7.9% depending on
the screening round [5]. The fundamental question is
whether focal cancer can be managed as minimal can-
cer. Minimal cancer is an entity defined as a cancer that
would not de life-threatening if left untreated. In prac-

Figure 3. Atypical adenomatous hyperplasia (adenosis) and a fo-
cus of ASAP in the lower left corner (arrow) (H&E x300).

Figure 4. High-grade PIN. Nuclei have coarse chromatin and oc-
casional prominent nucleoli (arrows) (H&E %300).



Figure 5. A: Small focus of atypical glands (arrows), highly sus-
picious for adenocarcinoma of the prostate. B: Stains for the high
molecular weight cytokeratin (34BE12) are negative in atypi-
cal glands (arrows), consistent with adenocarcinoma. C: Stains
for a-Methylacyl coA Racemase (AMACR) are intensely posi-
tive in the atypical glands, also consistent with adenocarcinoma.
Note (lower right) a benign-appearing gland with some AMACR
positivity (arrows). It is not uncommon to have benign-appearing
glands adjacent to adenocarcinomas that are focally positive for
AMACR (Reprinted with permission from [18]).

tice this definition includes cancer with volume <0.5
ml with no high Gleason grade. Studies conducted to
answer the above question showed a variation in corre-
spondence between the two entities. More specifically,
a30-70% of correspondence was shown, depending on
definitions of focal disease, target population and varia-
tions in tumor volume measurements [5,7,21,22]. In a

study from Egevad et al. the best predictor for a cancer
volume <1 ml was a single focus <3 mm with Glea-
son score <7, provided an extended biopsy protocol
was used [23]. Another study reported similar results
but it also showed that increased prostate volume was
inversely related to prostate cancer volume and was a
prognostic factor for minimal cancer [24].

Histologic grade is commonly used to stratify pa-
tients into prognostic and therapeutic groups. The typi-
cal problem for Gleason grading in needle biopsy speci-
mens for minimal and nonminimal carcinomas is under-
grading the needle core tissue. A small amount of tumor
in prostate needle biopsy specimens is not equivalent to
low-grade tumor. In a study of ours, we also found that
patients with 2-4 Gleason score on needle biopsy were
undergraded in 76% [25]. On the other hand, minimal
high-grade prostate cancer in needle biopsy tissue is
predictive in most cases of high Gleason score in radi-
cal prostatectomy specimens [26]. In our series, preop-
erative Gleason score was a significant predictor of or-
gan-confined disease, however, it was useful in <25%
ofindividual patients. Additionally, we believe that the
number of positive needle biopsies and the preoperative
Gleason score are the two significant variables predict-
ing extraprostatic disease. Our findings demonstrated
that patients with >3 positive needle core biopsies and
high Gleason score (7-9) have an increased probability
(72%) of extraprostatic disease [25]. This preoperative
information is potentially useful for selecting the most
appropriate therapeutic approach for prostate cancer.
However, speaking about the significance of the differ-
ences between pre- and posttreatment grading on an ex-
perimental basis, we agree that it is critical to be taken
into consideration as a probability bias in outlining the
results of studies and audits on prostate cancer.

Active surveillance comprises active monitoring,
with tailored treatment only if there is evidence of dis-
ease progression. It is frequently practised in order to
decrease overtreatment of early prostate cancer. Data
from studies suggest that men with active surveillance
alone may achieve similar survival rates with men treat-
ed with radical prostatectomy. However, a very impor-
tant drawback of this strategy is the psychological bur-
den for some men of living “with an untreated cancer in-
side them”. Patients with single foci disease are suitable
candidates for active surveillance provided they meet
the criteria of Gleason score <6, PSA level < 10 ng/ml
and clinical stage T or T, [27,28]. Clinical decisions
should also take into account the patient’s age and co-
morbidities. Patients with >10 years of life expectancy
may not be good candidates for active surveillance. Dig-
ital rectal examination (DRE), PSA kinetics and repeat
prostate biopsies are of value in the management of such



patients. A repeat prostate biopsy with an extended pro-
tocol should be used to decrease the chance of missing a
clinically significant cancer. After repeat biopsy in such
cases, absence of cancer is found in 30%, an upgrading
to Gleason score 7 in 20% and in 50% multiple sites of
cancer are discovered [29]. While further biopsies are at
the discretion of the treating physician, until further data
is available, it is recommended to perform a prostate bi-
opsy at least once every 2 years in patients with life ex-
pectancy of >10 years in order to recognise early grade
progression. The follow-up schedule should include
DRE and PSA measurements every 6-12 months de-
pending on life expectancy. PSA kinetics is also useful
as studies have shown the speed of the rise in PSA prior
to treatment of prostate cancer to be a strong predictor
of outcome [30]. The National Comprehensive Cancer
Network considers PSA velocity (PSA-V) >0.75 ng/
ml or PSA doubling time (PSA-DT) <3 years as a sign
of progression in its guidelines of expectant manage-
ment in early prostate cancer [31]. At least 3 measure-
ments over a period of at least 6 months should be used
for these calculations. Numerous instruments are now
available that automatically calculate PSA-V and PSA-
DT during follow-up of patients on active surveillance.
An example is illustrated in Figure 6.

Conclusions
Needle biopsy specimens from the prostate with

minimal foci of cancer are increasingly sampled and
pose diagnostic challenges for the histopathologist. Al-
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Figure 6. An example of a starting PSA 2.5 mg/ml with two different
doubling times (DT). The red curve and the blue line show a doubling
time of 3 and 10 years, respectively. The difference in PSA kinetics is
obvious so the clinician can guide his management accordingly.
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s0, single prostate cancer focus is a real challenge for
the urologist. Future developments in prostate cancer
diagnosis, accurate volume assessment and molecular
profiling will hopefully elucidate further this difficult
clinical problem and identify which patients are suit-
able for active surveillance protocol.
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