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The criteria for diagnosing prostatic intraepithelial neoplasia (PIN) and lesions suspicious for cancer are
described in the literature. However, it is unknown how these are applied in practice by experts in genitourinary
(GU) pathology. A questionnaire was sent to 93 GU pathologists in countries around the world with the purpose
of surveying current practices. The response rate was 69% including 40 North American pathologists and 24
from other continents. For preneoplastic lesions, the term PIN was universally endorsed by the respondents.
PIN was graded by 83%, usually as low/high-grade PIN (LGPIN/HGPIN) or as HGPIN only. Most respondents
would usually not report lesions that may qualify for LGPIN. A majority (81%) did not specify architectural
patterns of PIN. With both HGPIN and invasive cancer present, 69% would still mention HGPIN. Among the
diagnostic criteria for HGPIN were any nucleoli visible (52%), or nucleoli seen in at least 10% of cells (33%).
However, 56% would diagnose HGPIN in the absence of prominent nucleoli, most commonly based on
prominent pleomorphism, marked hyperchromasia or mitotic figures. The number of cores involved with HGPIN
was specified by 50%. Lesions suspicious for but not diagnostic of carcinoma were reported by 45% as atypia,
atypical glands or suspicious for cancer and by 42% as atypical small acinar proliferation. The degree of
suspicion was further defined by 41%. Our survey data may serve as a guideline to general pathologists on how
to diagnose and report atypia and PIN in prostate biopsies.
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We have recently surveyed current practices of
Gleason grading of prostate cancer among experts
in genitourinary (GU) pathology.1 On some issues,
there was a high level of consensus among respon-
dents, while on others, there was a significant
disagreement, calling for standardization. There
are reasons to believe that diagnosis and reporting
of prostatic intraepithelial neoplasia (PIN) and
lesions suspicious for cancer may also suffer from
lack of uniformity. Over the last decades there has
been a shift in nomenclature for these diagnoses.
Lesions that used to be diagnosed as atypical
hyperplasia or dysplasia are now known as PIN.2

For lesions suspicious of cancer, the term atypical
small acinar proliferation (ASAP) has been sug-
gested.3,4 It is unclear to what extent new termino-
logy has been adopted worldwide. Criteria for
diagnosing PIN have also evolved in recent years,
and definitions have focused on nucleolar promi-
nence.5 Grading of preneoplastic lesions has moved
from a three-tier system (PIN 1–3) to a two-tier
system (LGPIN and HGPIN).5

The purpose of this study was to survey current
practice among GU pathologists of diagnosing and
reporting PIN and lesions suspicious of but not
diagnostic for prostatic carcinoma.

Materials and methods

A questionnaire was distributed to 93 GU patho-
logists in countries around the world. Participants
were included because they were well known by the
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authors as experts in prostate pathology. Most of
them (90) were recruited from a group of patho-
logists who were invited to a recent survey study on
Gleason grading of prostate cancer.1 The question-
naire included questions on demographic and
professional data (age, nationality and type of
practice) and questions on how PIN and glandular
atypia are diagnosed and reported. All questions
had fixed response alternatives but, in some, the
respondents were also allowed to give other alter-
natives.

Statistical Analysis

The w2 test was used for the comparison of propor-
tions when analyzing differences between age
categories and nationalities. A P-value less than
0.05 was considered significant.

Results

Demographics

Of 62 invited North American pathologists, 40
(65%) replied, and of 31 invited pathologists from
other continents, 24 (77%) replied, corresponding to
an overall response rate of 69% (64/93). In all, 40
(63%) respondents were North American (37 from
United States and three from Canada) and 24 (37%)
were from other continents including 15 from
Europe, four from Asia, two from South America
and three from Australia or New Zealand. Of the 64
pathologists who replied, 43 worked only at an
academic institution, seven only in private health
care and 10 had a combined academic and private
practice. In total, 17 were involved in private health
care and among them, 13 worked in a private
hospital, five in a private general laboratory and
four in a private laboratory primarily devoted to
prostatic pathology (more than one alternative
possible). Four pathologists worked at other institu-
tions including military or nonacademic commu-
nity health care. The age categories 31–40, 41–50,
51–60, 61–70 and 470 years included six (9%), 20
(31%), 24 (28%), 13 (20%) and one (2%) persons,
respectively.

Prostatic Intraepithelial Neoplasia

All respondents used the designation PIN for
preneoplastic lesions of the prostate, while none
preferred dysplasia, duct-acinar dysplasia, atypia,
atypical hyperplasia, intraductal carcinoma or
carcinoma in situ (Table 1).

An intraductal prostatic glandular lesion (verified
by basal cell stains) that has necrosis or much more
pronounced cytological or architectural atypia than
typical PIN would be diagnosed as intraductal
carcinoma of the prostate with or without an
explanatory comment by 28 (44%), HGPIN with a

comment on the more atypical features by 17 (27%),
and HGPIN without such a comment by 13 (20%). A
descriptive diagnosis without a specific name was
given by six (9%).

PIN was graded by 53 (83%). The categories used
for grading of PIN were only HGPIN used by 38
(59%), LGPIN and HGPIN used by 11 (17%), only
PIN 2–3 used by five (8%) and other categories used
by one (2%). None of the respondents used PIN 1–3.

For a lesion that might qualify for LGPIN (PIN 1)
found on needle biopsy, 37 (58%) would never
mention it in either the diagnosis or in the
descriptive part of the report, 16 (25%) would never
mention it in the diagnosis, yet rarely mention it in
the descriptive part of the report if the lesion stands
out quite prominently, seven (11%) would never
mention it in the diagnosis, yet routinely mentioned
it in the descriptive part of the report and three (5%)
would rarely mention it in the diagnosis in cases
where the lesion stands out quite prominently. None
of the respondents would routinely mention it in the
diagnosis. One (2%) would diagnose LGPIN as
atypical hyperplasia. If LGPIN is mentioned in any
of the above circumstances, 10 (16%) would add a
note that it is not clinically significant.

Table 1 Terminology and grading of PIN

Question Percent
(number) of
respondents

Terminology of preneoplastic lesions
PIN 100 (64)
Dysplasia 0 (0)
Duct-acinar dysplasia 0 (0)
Atypia 0 (0)
Atypical hyperplasia 0 (0)
Intraductal carcinoma 0 (0)
Carcinoma in situ 0 (0)

Terminology of intraductal/glandular lesion with pronounced
cytological or architectural atypia or necrosis
Intraductal carcinoma with or without a
comment

44 (28)

HGPIN with a comment on atypical features 27 (17)
HGPIN without a comment on atypical features 20 (13)

Grading of PIN
Yes 83 (53)
No 17 (11)

Method for grading of PIN
Only HGPIN 59 (38)
LGPIN and HGPIN 17 (11)
Only PIN 2 and 3 8 (5)
PIN 1–3 0 (0)

LGPIN
Never mentioned 58 (37)
Never mentioned in diagnosis, but rarely in
descriptive part if prominent

25 (16)

Never mentioned in diagnosis, but routinely in
descriptive part

11 (7)

Rarely mentioned in diagnosis if prominent 5 (3)
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Architectural patterns of PIN were specified in
needle biopsy reports by 12 (19%) (Table 2). They
were specified by 13% of North Americans and by
29% of others (P¼ 0.10). Patterns specified were
cribriform pattern by 10 (16%), micropapillary
pattern by eight (13%), tufted pattern by eight
(13%) and flat pattern by eight (13%). No one would
give a comment on the significance of the pattern in
the report.

When HGPIN but no invasive cancer is found in a
needle biopsy, four (6%) would always add a
comment to the report that HGPIN is a premalignant
lesion, nine (14%) would sometimes do so depend-
ing on who the referring doctor is, five (8%) would

sometimes do so depending on the patient’s age and
48 (75%) never would. Repeat biopsies would
always be recommended in the report by five (8%),
while 16 (25%) sometimes would depending on
who the referring doctor is, eight (13%) would
depending on the patient’s age, and 40 (63%) never
would. In needle biopsy cases with both HGPIN and
invasive cancer, 44 (69%) would mention the
presence of HGPIN in the report.

When a lesion consistent with HGPIN is found on
hematoxylin- and eosin-stained sections of a needle
biopsy, an immunohistochemical stain for basal
cells was never done by 15 (23%), in less than 5%
of cases by 28 (44%), in 5–19% by 16 (25%), in
20–49% by one (2%), in 50–99% by two (3%), and
always by two (3%).

HGPIN would be diagnosed in the absence of
prominent nucleoli by 36 (56%). This was less
common among pathologists older than 50 years
(45%) than among those younger than that (73%),
P¼ 0.02. To diagnose HGPIN in the absence of
prominent nucleoli, one or several of the following
features would be required: prominent pleomor-
phism 34 (53%), marked hyperchromasia 30 (47%),
presence of mitotic figures 18 (28%), micropapillary
pattern seven (11%), cribriform pattern 12 (19%) or
extensive lesion five (8%).

HGPIN would be diagnosed by 10 (16%) if
prominent nucleoli were seen at � 40 objective lens
magnification, by 11 (17%) if they were seen at � 20
magnification and by 12 (19%) if seen regardless of
magnification. It was required by seven (11%) that
prominent nucleoli were found in at least 10% of
the secretory cells of the acinus at � 40 objective
lens magnification by six (9%) that they were seen
in at least 10% of the secretory cells acinus at � 20
magnification, and eight (13%) would require that
they be seen in 10% of the secretory cells of the
acinus regardless of magnification. Other limits for
detection of prominent nucleoli when diagnosing
HGPIN were used by five (8%). The remaining
respondents did not answer this question.

Number of cores involved with HGPIN was
reported by 32 (50%). This was less often performed
by North Americans (38%) than by others (71%),
P¼ 0.01.

Atypical Acinar Lesions Suspicious for but not
Diagnostic of Carcinoma

Atypical acinar lesions suspicious for, but not
diagnostic of, cancer on needle biopsy or TURP
were reported as ASAP, with or without a note or
comment by 30 (47%), as suspicious for cancer by
13 (20%) and as atypia or atypical glands, with or
without a note or comment by 18 (28%) (Table 3). Of
these, two used both suspicious and atypia. ASAP
was used by 55% of North Americans and 33% of
others (P¼ 0.09). Other terminology was used by
five (8%).

Table 2 Reporting, immunohistochemistry and diagnostic criteria
of PIN

Question Percent
(number) of
respondents

Specification of architectural patterns of PIN
Yes 19 (12)
No 81 (52)

Comment that HGPIN without invasive cancer is premalignant
Yes, always 6 (4)
Sometimes (depending on referring doctor) 14 (9)
Sometimes (depending on patient age) 8 (5)
No 75 (48)

Recommendation of repeat biopsy after HGPIN without invasive
cancer
Yes, always 8 (5)
Sometimes (depending on referring doctor) 25 (16)
Sometimes (depending on patient age) 13 (8)
No 63 (40)

Mention HGPIN if concomitant cancer
Yes 69 (44)
No 31 (20)

Immunohistochemistry for basal cells on needle biopsy with
HGPIN
Never 23 (15)
o5% 44 (28)
5–19% 25 (16)
20–49% 2 (1)
50–99% 3 (2)
Always 3 (2)

Diagnose HGPIN without prominent nucleoli
Yes 56 (36)
No 44 (28)

Prominent nucleoli required for HGPIN
Any visible at �40 16 (10)
Any visible at �20 17 (11)
Any visible regardless of magnification 19 (12)
In Z10% of secretory cells at �40 11 (7)
In Z10% of secretory cells at �20 9 (6)
In Z10% of secretory cells regardless of
magnification

13 (8)

Reporting of number of cores with HGPIN
Yes 50 (32)
No 50 (32)
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Different diagnostic categories to further define
the degree of suspicion of carcinoma were used by
26 (41%). Categories of suspicion were used by 33%
of North Americans and 54% of others (P¼ 0.09).
The categories used for this were: favor benign, favor
malignant used by six (9%), favor benign, equivocal
for malignancy, favor malignant used by five (8%)
and weak suspicion for cancer, intermediate suspi-
cion for cancer, strong suspicion for cancer used by
nine (14%). Other methods to categorize the suspi-
cion were used by nine (14%). Of the respondents,
three used more than one method to designate
categories of suspicion.

In needle biopsy cases with atypical glands
suspicious for but not diagnostic of cancer, 22
(34%) would always add a comment that repeat
biopsy is recommended, 18 (28%) would not, and
24 (37%) would add a comment depending on
whom the referring doctor is (30%) and/or depend-
ing on age of patient (13%). A recommendation was
always issued by 43% of North Americans and by
21% of others, and never issued by 20% of North
Americans and 42% of others (P¼ 0.10).

Discussion

Historically, there has been some confusion about
the nomenclature for atypical lesions of the prostate.
Terms such as dysplasia, duct-acinar dysplasia,
atypia, atypical hyperplasia, intraductal carcinoma
and carcinoma in situ have been used for atypical

lesions that are thought to be noninvasive.6,7 The
preneoplastic nature of nuclear atypia in secretory
cells of prostatic glands or ducts was shown by
McNeal et al.7,8 They used the term duct-acinar
dysplasia because the distinction between ducts and
acini is arbitrary and often difficult in limited
histological specimens such as needle biopsies.7,8

Some pathologists are reluctant to use the term
dysplasia for preneoplastic lesions because dyspla-
sia also refers to developmental disorders. There-
fore, the acronym PIN was introduced in 1987, in
accordance with CIN of the uterine cervix.2 PIN
rapidly gained acceptance among GU pathologists
and was uniformly endorsed by the respondents of
this survey. However, 44% still used intraductal
carcinoma to designate a lesion that has necrosis or
much more pronounced cytological or architectural
atypia than typical PIN. Criteria for distinguishing
intraductal cancerization from HGPIN have been
defined by McNeal and Yemoto.9 It has been
postulated that intraductal carcinoma is associated
with aggressive prostate carcinoma,10 but it remains
controversial whether intraductal carcinoma actu-
ally can be separated from cribriform HGPIN.11

The first years after its introduction, PIN was
graded according to a three-tier system.2,7,12 How-
ever, when a panel of experts in GU pathology
reviewed a set of slides including biopsies with
benign tissue, PIN and cancer, the reproducibility of
benign lesions vs PIN 1 was poor and the same was
true for PIN 2 vs 3.5 This supported the recommen-
dation from a consensus meeting in Bethesda 1989
that PIN 2 and 3 should be lumped together
as HGPIN and PIN 1 be replaced by LGPIN.13

A recommendation was later issued that LGPIN
should not be reported because of its lack of
specificity.14 It seems that the vast majority of GU
pathologists have adopted these recommendations,
although 25% of the survey respondents would
occasionally mention LGPIN in the descriptive part
of the report if the lesion is prominent. Similarly,
some of us would comment on LGPIN in consulta-
tion cases where a submitting diagnosis of HGPIN
was considered or rendered.

Bostwick et al15 described four architectural
patterns of HGPIN: cribriform, micropapillary,
tufted and flat PIN. Several studies have shown
that cribriform PIN conveys an increased risk of
developing into invasive cancer compared to other
types of PIN.16,17 Others have failed to confirm
this finding.18 The split opinion on the prognostic
impact of PIN architecture may explain that only
19% of respondents specified architectural patterns
in needle biopsy reports. Cribriform PIN was only
marginally more often specified than other patterns
(16 vs 13%).

There have been numerous reports that when
HGPIN but no invasive cancer is found in a needle
biopsy, there is an increased risk of having cancer in
a subsequent biopsy. Initially, a high risk was
reported, usually in the interval of 30–40%.17,19

Table 3 Atypical acinar lesions suspicious for but not diagnostic
of carcinoma

Question Percent
(number) of
respondents

Terminology of atypical acinar lesions suspicious for but not
diagnostic of carcinoma
Atypical small acinar proliferation (ASAP) 47 (30)
Suspicious for cancer 20 (13)
Atypia/atypical glands 28 (18)

Reporting of degree of suspicion of cancer
Yes 41 (26)
No 59 (38)

Terminology for degree of suspicion of cancer
Favor benign, favor malignant 9 (6)
Favor benign, equivocal, favor malignant 8 (5)
Weak, intermediate, strong suspicion for
cancer

14 (9)

Other 14 (9)

Recommendation of repeat biopsy in cases with atypical glands
suspicious of cancer
Yes, always 34 (22)
Sometimes (depending on referring doctor) 30 (19)
Sometimes (depending on patient age) 13 (8)
No 28 (18)
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Several recent studies have shown a somewhat
lower risk at (26–30%).16,18,20 The decreased
predictive value for cancer may be explained by an
increasing number of cores in each biopsy session.
When no cancer is found in multiple biopsy
cores, the risk of missing an invasive cancer is
evidently lower than when a limited number of
cores are taken. Another possible explanation is
that current screening programs have decreased the
number of undetected invasive carcinomas in the
population. Possibly due to the decreasing inci-
dence in the reported risk of cancer following an
initial diagnosis of HGPIN on biopsy, only 6%
would always add a comment that HGPIN is a
premalignant lesion and only 8% would always
recommend a repeat biopsy.

HGPIN has significant nuclear atypia in secretory
cells, while basal cells are unaffected and preserved.
Therefore, immunohistochemistry for basal cell
markers may help to distinguish between HGPIN
and invasive carcinoma. A diagnostic problem is
that the basal cell layer of HGPIN may be patchy and
occasionally absent around small outpouchings of a
larger PIN gland.21 Hence, for the assessment of
single atypical glands where the differential diag-
nosis is between HGPIN and invasive carcinoma, the
value of immunohistochemistry is limited and the
diagnosis should mainly be based on routine stained
sections. An overwhelming majority (92%) conse-
quently would use immunohistochemistry in less
than 20% of HGPIN cases.

By definition, HGPIN has prominent nucleoli
in addition to general nuclear atypia with aniso-
karyosis, hyperchromasia and nuclear enlargement
and crowding.5,7 The definition of prominent
nucleoli is unclear and subjective. Pathologists
cannot be expected to measure nucleolar diameter
in their daily practice. In the survey, we defined
nucleolar enlargement according to the magnifica-
tion at which they could be detected. Even so, there
was a wide variation between respondents in terms
of what is required for a nucleolus to be considered
enlarged. Moreover, the number of prominent
nucleoli needed for a diagnosis of HGPIN was never
defined when PIN was introduced.2,7 Nevertheless,
as many as 33% would require prominent nucleoli
in at least 10% of secretory cells to diagnose HGPIN.
In summary, the definition of HGPIN needs to be
standardized both with regard to the definition of
nucleolar prominence and the number of prominent
nucleoli.

Especially in consultation practice, the quality of
sections and stainings may be unsatisfactory. In
thick or overstained sections prominent nucleoli are
sometimes difficult to observe. Yet, glands may
display such a pronounced atypia that a diagnosis
of HGPIN is suggested. Despite the emphasis on
nucleolar size in the definition of HGPIN, 56% of
respondents would diagnose HGPIN without pro-
minent nucleoli, if there was a sufficient atypia with
either prominent pleomorphism, marked hyperchro-

masia, mitotic figures, micropapillary pattern, cri-
briform pattern or extensive lesion.

Several studies have found that the number of
cores involved with HGPIN is predictive for cancer
in subsequent biopsies.16,17 In contrast, others have
failed to demonstrate an increased risk of cancer
with multiple cores involved.18,22 The number of
cores with HGPIN was only reported by 50% of
survey respondents reflecting the conflicting data
on this issue.

Lesions suspicious for but not diagnostic of
carcinoma were reported as atypia, atypical glands
or suspicious for cancer by 45% and as ASAP by
42%. The term ASAP was introduced in 19933 and
has been debated since then.23 There are a number of
disadvantages with the use of ASAP. Not all lesions
suspicious for cancer have small glands and these
lesions are occasionally not even acinar. The
acronym ASAP may also suggest that this is a
diagnostic entity, rather than an expression of the
degree of diagnostic uncertainty. In a recent survey
on how urologists interpret pathology reports on
prostate biopsies, it appeared that 98% of respon-
dents would rebiopsy a patient with ASAP on initial
biopsy.24 However, only 29% of urologists thought of
ASAP as more alarming than HGPIN. Despite
reports that ASAP predicts cancer in 29–75% of
cases (mean 43%),25 some clinicians seem to be
unaware of the magnitude of this risk. We believe
that underestimation of the risk of cancer can be
avoided by adding a statement to the report that
biopsy findings are suspicious for malignancy
although insufficient for a conclusive diagnosis of
cancer. In line with this, the 2004 World Health
Organization-sponsored International Consultation
issued a recommendation to designate atypical
biopsies as either suspicious or highly suspicious
for cancer, rather than using the diagnosis ASAP
without a comment.26

In summary, there was a reasonable agreement on
the terminology of preneoplastic lesions, grading of
PIN and the lack of clinical significance of LGPIN.
However, there is a need of standardization of
diagnostic criteria for HGPIN and intraductal carci-
noma and of the reporting of number of cores
involved with HGPIN.
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