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Comparative Analysis of Repeat Biopsies in Patients with
Isolated High-grade Prostatic Intraepithelial Neoplasia in
Their First Prostate Needle Biopsies of 6 Versus 12 Cores
and Systematic Literature Review
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OBJECTIVE

The objective of the study was to investigate the relationship between histopathological features of isolat-
ed high-grade prostatic intraepithelial neoplasia (HGPIN) and carcinoma risk in repeat prostate needle
biopsies of 6 versus 12 cores.

METHODS

Of 114 isolated HGPIN cases were included; 64 with 6 (1* group) and 50 with 12 cores (2™ group). The
number of cores with HGPIN, laterality, structural PIN subtypes, prominent nucleolus, and nuclear
pleomorphism was examined in the first and follow-up biopsies. The relationship between the results of
follow-up biopsies and clinicopathological findings was evaluated statistically. Furthermore, a system-
atic literature review was carried out.

RESULTS

Carcinoma was found in repeat biopsies in 15.6% of the cases in 6-core and 24% of cases with 12-core
biopsies (p=0.006). Carcinoma detection rate was significantly higher in cases with >2 cores with HGPIN
than in cases with a single core of HGPIN (p=0.007). The rates of carcinoma and persistent HGPIN were
higher in multifocal and bilateral HGPIN cases, compared to unifocal, or multifocal but unilateral cases
(p=0.018). In both groups, prominent nuclear pleomorphism was significantly more common in cases
with carcinoma (p=0.023). The systematic literature review revealed 25.6% of carcinoma risk out of 5580
isolated HGPIN patients.

CONCLUSION

Carcinoma detection rate in repeat biopsies of 12-cores was significantly higher than cases with 6-core
biopsies. The HGPIN cases with >2 cores, bilaterality, and presence of prominent nuclear pleomorphism
were found to be significant histopathological markers in predicting patients with carcinoma. Close fol-
low-up of high risk patients with repeat biopsies in addition to clinical parameters was recommended.
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Introduction

Prostate cancer is the second most common cancer in
men; it ranks fifth among cancer deaths in men.[1] Its
incidence increases with age. Digital rectal examina-
tion (DRE) is a frequently recommended method in
prostate cancer screening; however, it is not sensitive
in detecting early disease. Although serum prostate
specific antigen (sPSA) screening is widely accepted;
it does not have a high sensitivity and specificity for
prostate cancer due to reasons such as the increase in
sPSA levels with age and prostate cancer can also be
seen in men with low sPSA levels.[2] The standard
method for detecting prostate cancer is prostate needle
biopsy with transrectal ultrasonography.

Prostatic intraepithelial neoplasia (PIN) is a
histopathological lesion that accompanies prostate
cancer and is considered a cancer precursor. It is de-
fined as the limited proliferation of the secretory cells
of the ductal-acinar system of the prostate within the
gland and is characterized by the presence of atypical
cytological features. McNeal and Bostwick first empha-
sized the potential malignant nature of this prolifera-
tive change in 1965, and in 1986 they defined the diag-
nostic criteria with Bostwick.[3,4] PIN is graded in two
groups, high grade and low grade, and only high grade
PIN (HGPIN) is associated with prostatic adenocarci-
noma.[5] Its presence in the biopsy specimens is con-
sidered to be a warning sign for the possibility of car-
cinoma that may be detected simultaneously or later. It
does not make a palpable mass and cannot be detected
by ultrasonography; the only diagnostic method of
HGPIN is histopathological examination.[6]

The incidence of isolated HGPIN in initial biopsies
ranges from 0.6% to 24.6%.[7-11] Most of the studies on
the effectiveness of isolated HGPIN diagnosis in predict-
ing prostate cancer include 6-core biopsy protocols. The
probability of detecting prostate cancer in repeat biop-
sies performed after HGPIN varies between 25% and
79% in cases where the 6-core biopsy technique is ap-
plied.[7,8,11-17] As more sampling-based biopsy proto-
cols began to replace classical six quadrant biopsies, the
rates of cancer detection in repeat biopsies after HGPIN
generally decreased. In the recent series, the probability
of detecting prostate cancer as a result of repeat biop-
sies has been found to be around 20% in patients who
underwent prostate biopsy with samples of 10 cores or
more and were diagnosed with HGPIN.[7,11]

This study including cases with isolated HGPIN
detected in prostate needle biopsies evaluated in two
periods between 1996 and 2005 when 6-core proto-
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col was applied and 2006-2018 when 12-core protocol
was applied in our institution. In patients diagnosed
with isolated HGPIN with one or more follow-up
biopsies in prostate needle biopsies in both periods,
the relationship between the foci of HGPIN and their
histopathological features with the development of car-
cinoma was investigated. It was aimed to compare the
clinicopathological findings of the cases of these two
periods in which 6-core and 12-core needle biopsy
protocols were applied. At the same time, a systematic
literature review was conducted to compile the results
of the largest published case series on this subject.

Materials and Methods

The approval of Institutional Non-Invasive Research
Ethics Committee was obtained (GOAEK 2020/15.09;
Project number: 2020/260) for this study.

At the first step, 6-core prostate needle biopsies eval-
uated between January 1, 1996, and December 31, 2005,
were reviewed in the report archive of our department.
At the second step, 12-core prostate needle biopsies eval-
uated and reported between January 1, 2006, and De-
cember 31, 2018, were reviewed. Cases with adenocar-
cinoma, isolated HGPIN without repeat biopsy, atypical
small acinar proliferation (ASAP), and benign prostate
tissue (BPT) were excluded from the study; and only iso-
lated HGPIN cases with at least one repeat biopsy were
included into the study (Fig. 1). Follow-up periods be-
tween the first and last biopsies were recorded. The cases
belonging to the first period were coded as Group I, and
the cases belonging to the second period as Group II.

[Total prostate needle biopsies j

n=6725

———> Others n=6289

Isolated HGPIN | ————— > No Re-bx

n=436 l 6.5% n=322

Re-bx 114 (26.1%)

n=22(19.3%)

Carcinoma

n=22(19.3%)

n=70 (61.4%)
Fig. 1. Study design.

HGPIN: High-grade prostatic intraepithelial neoplasia,
BPT: Benign prostate tissue, Re-bx: Re-biopsy, repeated
tru-cut needle biopsy.
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Hematoxylin-Eosin stained slides of both initial
and follow-up biopsies of each case were re-evaluated
according to the standard histopathological criteria
accepted for the diagnosis of HGPIN under light mi-
croscopy (Olympus BX50).[8,12] For each patient,
the number of cores showing HGPIN was recorded in
baseline and follow-up biopsies. Since the number of
cores may be variable in biopsies, the positive core ra-
tio obtained by dividing the number of positive cores
by the total number of cores was also calculated for
each biopsy. Linear lengths of all cores and foci with
HGPIN in the cases diagnosed with HGPIN in both
initial and follow-up biopsies were measured with an
ocular micrometer, and the ratio of HGPIN foci in the
whole biopsy sample was calculated. The total number
of glands with HGPIN and the number of glands with
HGPIN for each biopsy was counted, and the ratio of
the number of glands with HGPIN to the number of
glands in the whole biopsy sample was calculated. The
ratio of involvement in glands retained with HGPIN
was evaluated according to the extent of intra-glan-
dular PIN for each biopsy and whether it involves
the entire gland. The structural PIN subtype(s) seen
in each biopsy were recorded. The degree of nucleo-
lus prominence in glands with PIN was examined in
two groups according to the presence of glands con-
taining prominent nucleoli at X200 and x400 magni-
fication. Histopathological findings such as the pres-
ence of prominent nuclear pleomorphism in the foci
of HGPIN, the presence of inflammation and atrophic
glands, mitotic activity, mucin, and crystalloid pres-
ence were also recorded. The results of the follow-up
biopsies of the cases were categorized into three groups
as BPT, HGPIN, and carcinoma.

The relationship of histopathological findings
within the groups was evaluated using the Statistical
Package for the Social Sciences 25.0 package program
statistically using Monte Carlo Chi-square and inde-
pendent t-tests. If p<0.05, the difference between the
groups was considered significant. Continuous and
categorical variables were defined as meantstandard
deviation and percentage, respectively.

In addition, a systematic literature review was con-
ducted, including reports of the largest case series (con-
sisting of at least 100 cases of HGPIN having correlation
results with repeated biopsies). The PubMed database
was searched for the relevant literature between 1990
and 2020. Search terms were “prostate” and “needle
biopsy” and “HGPIN” In addition, a manual search
was performed by reviewing the relevant publications
presented in PubMed and the citations in the related
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references. Additional articles were found or removed
by manually reviewing the full text and references of
the matching articles. To identify relevant observational
studies, inclusion criteria were as follows: (1) An obser-
vational study design; (2) the definition of the HGPIN
group and the number of cases clearly stated; (3) the
final histopathological malignancy rate in the HGPIN
group was reported; and (4) studies written in English
as a full text publication. Relevant results, including the
total number of prostate needle biopsy, total number
of HGPIN cases, the rate of diagnosis of HGPIN from
prostate needle biopsy, and the rate of final histopatho-
logical malignancy diagnosis in HGPIN, were reviewed
and analyzed in the articles included into the study.

Results

Out of 6725 prostate needle biopsy cases evaluated in
our department between 1996 and 2018, a total of 436
(6.5%) were diagnosed with isolated HGPIN. Out of
these isolated HGPIN cases, 114 (26.1%) patients had
at least one repeat biopsy and constituted the target
study group (Fig. 1). Carcinoma was detected in 19.3%
of these cases in repeat biopsies, while the diagnosis of
HGPIN persisted in 19.3% and 61.4% was diagnosed
with BPT (Table 1).

Group I Cases (With 6-Core Biopsy Protocol)

When the 6-core biopsy protocol was applied between
January 1, 1996, and December 31, 2005, a total of
1402 prostate needle biopsies were evaluated. Adeno-
carcinoma was diagnosed in 399 cases (28.4%), and
isolated HGPIN was diagnosed in 211 (15%); 17 were
diagnosed with isolated ASAP (1.2%), and 775 (55.2%)
were diagnosed with BPT (Table 1). It was found that

Table1 The distribution of histopathological diagnoses
in prostate needle biopsies with 6-core (1996-

2005) and 12-core (2006-2018) protocols

Histopathological  6-core 12-core Total
diagnoses Group | Group I n (%)

n (%) n (%)
Adenocarcinoma 399 (28.4) 2038(38.3) 2437(36.2)
HGPIN 211(15.0) 225(4.2) 436 (6.5)
BPT 775(55.2) 2987 (56.1) 3762 (55.9)
ASAP 17 (1.2) 73(1.4) 90 (1.3)
Total 1402 (20.9) 5323(79.1) 6725(100)

Bold text indicates statistical significance. HGPIN: High-grade prostatic
intraepithelial neoplasia; BPT: Benign prostate tissue; ASAP: Atypical small
acinar proliferation
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64 of the cases diagnosed with isolated HGPIN had re-
peat biopsies during their follow-up (Table 2).

Patient age ranged from 48 to 86 years in 64 iso-
lated HGPIN cases in the first group; the mean patient
age was 64.4 (SD=8.743). sPSA levels before the first
biopsies ranged from 1.1 ng/ml to 20 ng/ml; averaging
7.1 ng/ml. The follow-up period of the patients varied
between 1 month and 54 months, and the average fol-
low-up period was 12.4 months.

Carcinoma was detected in ten cases (15.6%) at
repeat biopsies; the presence of isolated HGPIN con-
tinued in 19 cases (29.7%) and 35 cases (54.7%) was
diagnosed with BPT (Table 2). Gleason pattern score
distribution in cases with carcinoma in repeat biopsies
was: Gleason pattern score 6 (Gleason grade Group 1)
in 8 patients (80%); the Gleason pattern score was 7
(Gleason grade Group 2) in 1 patient (10%); and Glea-
son pattern score 8 (Gleason grade Group 4) in another
(10%) patient (Table 2 and Fig. 2a).

Multifocal HGPIN was present in 50% of the cases
in the first group. The ratio of cases with bilateral
HGPIN was also higher (37.5%) in the first group. On
the other hand, the ratio of cases with carcinoma de-
tected at repeat biopsies was lower (15.6%) than the
expected range in the first group.

The rates of carcinoma and persistent HGPIN were
higher in multifocal and bilateral HGPIN cases com-
pared to unifocal or multifocal but unilateral cases
(p=0.018) (Table 3).

The difference between the diagnostic groups was
statistically significant (p=0.023) in terms of the pres-
ence of significant nuclear pleomorphism in the glands
in which HGPIN was detected in the first biopsies.
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The frequency of marked pleomorphism observed in
the group diagnosed with BPT on repeat biopsies was
much lower than the other groups. The distribution of
the presence of prominent nuclear pleomorphism ac-
cording to the diagnostic groups is shown in Table 3.

No statistically significant difference was found be-
tween the groups with and without carcinoma devel-
opment in repeat biopsies in terms of the ratio of cores
showing involvement with HGPIN in both the first and
repeat biopsies, the extent and number of glands con-
taining HGPIN in each core and the ratio of involve-
ment in the gland (p>0.05).

There was no statistically significant difference be-
tween the groups with and without carcinoma in terms
of HGPIN pattern type either (p>0.05). Considering the
types of PIN patterns detected in both the first and sec-
ond biopsies, a single type (pure) pattern was observed
in 65.3% of the cases, and multiple (composite) HGPIN
patterns were observed in 34.7% of the cases. One type
of PIN pattern was observed in all cases with carcinoma
on repeat biopsy. (p=0.013).

Group II Cases (With 12-Core Biopsy Protocol)
During the 13-year period when 12-core biopsy pro-
tocol was applied between 2006 and 2018, 2038 out
of 5323 prostate needle biopsies evaluated in our de-
partment were diagnosed as adenocarcinoma (38.3%),
225 as isolated HGPIN (4.2%), 73 as ASAP (1.4%), and
2987 (56.1%) was diagnosed with BPT (Table 1). Fifty
of the cases diagnosed with isolated HGPIN had at
least one repeat biopsy (Table 2).

In the cases of the second group, the patient’s
age ranged from 55 to 94; mean patient age was 73.9

Table2  Comparison of the clinicopathological characteristics of the patients with isolated HGPIN between the two study
groups

Clinicopathological characteristics 6-core Group | 12-core Group Il Total p

n (%) n (%) n (%)
Total prostate needle biopsies 1402 5323 6725
Total HGPIN diagnoses 211 (15.0) 225 (4.2) 436 (6.5)
HGPIN cases with re-biopsy 64 50 114
Mean age of patients with HGPIN 64.4 739 68.6 0.001
Multifocal HGPIN at first bx 32 (50.0) 15 (30.0) 47 (41.2) 0.036
Bilateral HGPIN at first bx 24 (37.5) 7 (14.0) 31(27.2) 0.019
Persistent HGPIN at re-bx 19 (29.7) 3(6.0) 22(19.3)
Benign prostate tissue at re-bx 35(54.7) 35(70.0) 70 (61.4)
Carcinoma detection at re-bx 10(15.6) 12 (24.0) 22(19.3) 0.006
GS of carcinoma cases GS=6 8(80.0) 8(66.7) 16 (72.7)
GS of carcinoma cases GS>7 2 (20.0) 4(33.3) 6(27.3) 0.646

Bold text indicates statistical significance. HGPIN: High-grade prostatic intraepithelial neoplasia; GS: Gleason score; Re-bx: Re-biopsy, repeated tru-cut needle biopsy
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(SD=7.785). The age distribution of patients with car-
cinoma on repeat biopsy varied between 50 and 90
(mean 70.9; SD: 10.389). No statistically significant dif-
ference was found between the patient groups with and
without carcinoma on repeat biopsies in terms of mean
patient age (p>0.05).

sPSA levels before the first biopsies ranged from 0.3
ng/mL to 44.2 ng/mL; it averaged 9.6 ng/mL. The fol-
low-up period of the patients varied between 1 month
and 107 months, and the average follow-up period was
28.7 months.

Carcinoma was detected in 12 cases (24%) at re-
peat biopsies. Isolated HGPIN presence continued in
three cases (6%), and 35 cases (70%) were diagnosed
with BPT (Table 2). Gleason pattern score distribu-
tion in cases with carcinoma at repeat biopsies was:
Gleason pattern score 6, (Gleason grade Group 1) in
8 patients (66.7%); Gleason pattern score 7 (Gleason
grade Group 2) in two patients (16.7%); Gleason pat-
tern score 8, (Gleason grade Group 4) in one patient
(8.3%); and the Gleason pattern score was 9, (Glea-
son grade Group 5) in one patient (8.3%) (Table 2
and Fig. 2b).

Multifocal HGPIN was present in 30% of the cases
and the ratio of cases with bilateral HGPIN was also
lower (14%) in the second group. On the other hand,
the ratio of cases with carcinoma detected in repeat
biopsies was higher (24%) in the second group. In
multifocal and bilateral HGPIN cases, the rates of
carcinoma and persistent HGPIN were higher than
multifocal but unilateral or unifocal cases (p=0.018)
(Table 3).

The difference between the diagnostic groups
was statistically significant (p=0.023) in terms of the
presence of significant nuclear pleomorphism in the
glands with HGPIN detected in their first biopsies.
The frequency of marked pleomorphism observed in
the group diagnosed with BPT in the final biopsy was
much lower than the other groups. The distribution of
the presence of prominent pleomorphism by diagnos-
tic groups is shown in Table 3.

There was no statistically significant difference
between the groups with and without carcinoma de-
velopment at repeat biopsies in terms of the ratio of
cores that showed involvement with HGPIN in both
the first and repeat biopsies, the extent and number of
glands containing HGPIN in each core, and the ratio
of involvement in the gland. There was no statistically
significant difference between the groups with and
without carcinoma in terms of HGPIN pattern type
either (p>0.05).
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Gleason grade group
Study group |

b Study group Il

Fig. 2. (a,b) Gleason grade group distribution of tumors
in carcinoma cases at repeat biopsies in the study
groups I (a: 6-cores; n,=10) and II (b: 12-cores;
n,=12).

Comparison of the Findings of the Cases between
the Study Groups I and IT

While 28.4% of the cases in the first period in which
the 6-core biopsy protocol was applied were diagnosed
with adenocarcinoma, it was observed that the rate of
adenocarcinoma diagnosis increased to 38.3% in the
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Table3 Distribution of repeat biopsy diagnoses according to the number of cores with HGPIN, core foci with HGPIN and
laterality status and the presence of prominent nuclear pleomorphisma in the first biopsy samples with isolated
HGPIN
Cores with HGPIN in the first biopsy Carcinoma HGPIN BPT Total P
n (%) n (%) n (%) n (%)
1 core with HGPIN 10 (14.9) 8(11.9) 49 (73.1) 67 (100)
>2 cores with HGPIN 12 (25.5) 14 (29.8) 21 (44.7) 47 (100) 0.007
Unifocal/Unilateral HGPIN 10 (14.9) 8(11.9) 49 (73.1) 67 (100)
Multifocal/Unilateral HGPIN 4(25.0) 3(18.8) 9(56.3) 16 (100)
Multifocal/Bilateral HGPIN 8(25.8) 11 (35.5) 12 (38.7) 31(100) 0.018
Prominent nuclear pleomorphism present® 15 (28.9) 13 (25.9) 24 (46.2) 52 (100)
Prominent nuclear pleomorphism absent? 6(13.3) 3(6.7) 36 (80.0) 45 (100) 0.023
Total 22(19.3) 22(19.3) 70 (61.4) 114 (100)

Bold text indicates statistical significance. 2 Slides of 97 cases were re-evaluated. HGPIN: High-grade prostatic intraepithelial neoplasia; BPT: Benign prostate tissue

second period when the 12-core protocol was applied.
While the rate of HGPIN diagnosis in 6-core biopsies
was 15.0%, we observed that the rate of HGPIN in 12-
core biopsies decreased to 4.2%. We did not see any sig-
nificant changes in other diagnostic groups (i.e., BPT
and ASAP).

Multifocal HGPIN was present in 50% of the cases
in the first group and in 30% of the cases in the second
group, the ratio of cases with bilateral HGPIN was also
higher in the first group. On the other hand, the ratio
of cases with carcinoma detected at repeat biopsies was
higher (24%) in the second group than that (15.6%) in
the first group.

Carcinoma was detected in repeat biopsies in 10
(15.6%) of the cases in the first group (6 cores) and in
12 cases (24%) with 12-core biopsies (p=0.006) (Table
2). The rate of carcinoma detection in repeat biopsies
was found to be significantly higher in patients with >2
cores with HGPIN than the patients with single-core
HGPIN (p=0.007) (Table 3). The rates of carcinoma
and persistent HGPIN were higher in multifocal and
bilateral HGPIN cases compared to unifocal or mul-
tifocal but unilateral cases (p=0.018). In both 6 and
12-core biopsy groups, the presence of prominent nu-
clear pleomorphism in the glands with HGPIN was
significantly more common in cases with carcinoma at
repeat biopsy (p=0.023) (Table 3). No significant corre-
lation was found with other histopathological findings
(p>0.05). Examples of our cases showing different
PIN patterns are presented in Figure 3a-d.

Systematic Literature Review
Our systematic review of the literature revealed an
overall malignancy rate of 25.6% (ranging from 13%

to 38%) among the largest studies of at least 100
cases with a diagnosis of isolated HGPIN and with
re-biopsy correlation results. In addition, significant
variations were observed in the use of diagnosis of
HGPIN in different centers with reporting rates vary-
ing between 1% and 10%. The studies included (a
total of 5580 cases with repeat biopsy correlation in
the systematic analysis of the largest case series) are
by Herawi et al.,[18] El-Fakharany et al.,[19] Merri-
men et al.,[6] Sakr et al.,[20] Girasole et al.,[9] Lee et
al.,[21] Roscigno et al.,[22] Pierson et al.,[23] Kronz
etal.,[12] Eskicorapci et al.,[24] Schlesinger et al.,[25]
Gokden et al.,[8] Kim et al,[10] Siever et al.,[26]
Bishara et al,,[7] Odowd et al.,[27] Sakr et al.,[20]
Postma et al.,[28] Davidson et al.,[29] and Ongun et
al.[11] They are listed in Table 4, in the same order
as descending case numbers, with the data reported
by them. Six of these series (by El-Fakharany, Sakr,
Pierson, Siever, and Sakr et al.) were presented only as
abstracts and the full text of these studies could not be
reached. Because they were referred in the previous
publications,[25] they are included into the system-
atic analysis.

Discussion

The role of HGPIN as a risk factor for prostate carci-
noma is not sufficiently elucidated from the patholo-
gist’s perspective. Although HGPIN is genetically re-
lated to prostate carcinoma, a wide range from 2% to
100% has been reported in the literature, which cannot
be thoroughly interpreted in terms of prostate carci-
noma incidence after the diagnosis of isolated HGPIN.
The problem is further complicated by the transi-
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Fig. 3. (a) “Flat” type HGPIN (Hematoxylin-Eosin, x200). (b) “Tufting” type HGPIN (Hematoxylin-Eosin, x200). (c) “Mi-
cropapillary” type HGPIN (Hematoxylin-Eosin, x200). (d) “Cribriform” type HGPIN (Hematoxylin-Eosin, x200).
HGPIN: High-grade prostatic intraepithelial neoplasia.

tion from sextant biopsies (with 6-cores) to extended
biopsy (with 212-cores) protocols[6,17,21,25] and has
not been re-evaluated recently.

The clinical significance of HGPIN is related to its
predictive value as a marker for prostate carcinoma. In
different studies conducted in large case series from
1990 to 2020, the incidence of isolated HGPIN de-
tected in prostate needle biopsies varies in a wide range
between 0.6% and 24.6%. The average frequency of
HGPIN is 7.7%, with a median of 5.2%.[4,30-32] The
6.5% isolated HGPIN rate we found in our study is also
around the general average.

After the initial diagnosis of HGPIN, the rate of
prostate carcinoma detection has dropped from 50% to

40% in the early 1990s to 35-20% in later studies. The
change in prostate sampling from the sextant to the
extended or dual sextant protocol has been thought to
be largely responsible for this reduction.[6,22] On the
other hand, the probability of detecting prostate cancer
in repeat biopsies of patients whose first prostate biopsy
is evaluated as benign is around 10-20%.[6,11,33] It
has been discussed by Eskicorapci et al. and Gokden et
al.[8,24] that HGPIN is a risk factor for carcinoma de-
tection only when found in sequential sextant biopsies.
Their presented data raise the re-evaluation of biopsy
strategies after the diagnosis of isolated HGPIN and re-
questioning the absolute necessity of repeat biopsy for
all patients with HGPIN.
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Table4 Carcinoma detection rates at repeat biopsies of
cases in studies consisting of large case series
>100 patients in which the first prostate needle

biopsy was diagnosed as isolated HGPIN

Study/First author, year Total Carcinoma Malignancy
HGPIN atre-Bx risk (%)
with
re-Bx
Herawi et al., 2006[18] 791 139 17.6
El-Fakharany et al., 2005[19] 585 196 335
Merrimen et al., 2009[6] 564 155 27.5
Sakr et al., 2003[20] 540 146 27.0
Girasole et al., 2006[9] 358 79 22.1
Leeetal., 2011[21] 314 77 24.5
Roscigno et al., 2012[22] 262 83 31.7
Pierson et al., 2004[23] 249 52 21.0
Kronz et al., 2001[12] 245 79 32.2
Eskicorapci et al., 2007[24] 211 54 256
Schlesinger et al., 2005[25] 204 47 23.0
Gokden et al.,, 2005[8] 190 58 30.5
Kim et al., 2015[10] 149 33 22.1
Siever et al., 2003[26] 145 36 25.0
Bishara et al., 2001[7] 132 38 28.8
O’dowd et al., 2000[27] 125 28 226
Turan&QOzkara 2021 114 22 19.3
Sakr et al., 2003[20] 101 38 38.0
Postma et al., 2004[28] 101 13 13.0
Davidson et al., 1996[29] 100 35 35.0
Ongun et al., 2016[11] 100 20 20.0
Total 5580 1428 25.6

HGPIN: High-grade prostatic intraepithelial neoplasia; Re-bx: Re-biopsy,
repeated tru-cut needle biopsy

The lower rates of carcinoma detection in repeat
biopsies performed following the diagnosis of iso-
lated HGPIN have been thought to be the result of
the biopsy approach aimed at more expanded sam-
pling (mean 12 cores).[18,34] According to this, in
the first biopsies taken with the 6-core biopsy tech-
nique, small and low-stage cancers accompanying
HGPIN are probably missed and the cases are diag-
nosed with isolated HGPIN. The possibility of de-
tecting cancer accompanying HGPIN increases when
the 212 core biopsy approach is applied, which aims
sampling more widely in repeat biopsies after the first
biopsy. In cases where =12 cores are sampled in the
first biopsy, existing cancer foci can be detected with
a higher probability. Therefore, the diagnosis of iso-
lated HGPIN given in the first biopsies with 12 cores
is more reliable than 6-core biopsies. In this case, it is
expected that the probability of detecting carcinoma
is low in repeat biopsies in cases where =12 cores are
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sampled. In the first biopsies in which 12 or more
cores are sampled, it becomes easier to detect cancer
associated with HGPIN and the possibility of mis-
leading isolated HGPIN diagnosis is reduced. Thus,
cancers detected in follow-up biopsies represent can-
cers that develop after isolated diagnosis of HGPIN.
Today, this is accepted as the main reason why can-
cer rates detected in repeat biopsies after diagnosis of
HGPIN is lower than in the previous years.[18]

The probable reason for the higher incidence rates
of isolated HGPIN detected in the first group of our
study is that the biopsies we evaluated were sampled
with the 6-core method. In 2006, the standard sampling
method with >12 cores started to be used in prostate
needle biopsies in our hospital. In the first group, the
first biopsies of all ten patients with carcinoma on repeat
biopsy were performed before 2006, and the number of
cores sampled in the first and repeat biopsies of the pa-
tients was 6. However, in our study, while the frequency
of isolated HGPIN cases diagnosed after the standard
12-core sampling method in 2006 and later decreased
as expected; the rate of carcinoma detected on repeat
biopsies has increased and our results partially support
the accuracy of the approach described above. We think
that the significant difference between the mean ages of
the two groups might also be important in this result.

Most of the studies did not report the total num-
ber of patients diagnosed with isolated HGPIN and
the Gleason score of carcinomas detected on follow-
up biopsies during the study period. Girasole et al.[9]
reviewed 42.667 biopsies from a urological pathology
reference laboratory, and identified isolated HGPIN in
the first biopsies taken from 1293 patients (3%). Many
articles have been written about the optimum timing
and technique for re-biopsy after the initial diagnosis
of HGPIN. However, there is no contemporary con-
sensus on the management of patients with HGPIN.
[10] The current study sought to determine the risk of
cancer after an initial diagnosis of HGPIN and ascer-
tain whether histopathologic findings can help predict
which patients are at increased risk of having cancer on
repeat biopsy. Because, additional factors are needed
to determine if there are subgroups of patients with
HGPIN who have a greater risk of being subsequently
diagnosed with cancer.

Merrimen et al.[6] reported in 2009, a higher like-
lihood of prostate carcinoma when multiple prostatic
sites (22 cores) were involved. A year later, Lee et al.[35]
published that both multifocal and bilateral HGPIN
confer an increased risk for the future detection of
prostate carcinoma with estimated 3-year cancer rates
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of 29% and 37%, respectively. By contrast, isolated uni-
focal HGPIN on initial biopsy conferred no additional
risk to the detection of prostate carcinoma compared
with benign disease. In their later study, both multifo-
cal HGPIN on initial biopsy as well as number of cores
on second biopsy were independently associated for
the detection of prostate carcinoma on repeat biopsy
after adjusting for age.[21]

Afterward, Roscigno et al.[22] developed for the
I** time a predictive nomogram that could be helpful
for patient counseling and to guide the clinician to
perform re-biopsy after an initial diagnosis of isolated
HGPIN. In their study, prostate carcinoma detection
was significantly higher in patients with a <12-core ini-
tial prostate biopsy than in those with a >12-core initial
prostate biopsy, as well as in patients with multifocal
HGPIN than in those with unifocal HGPIN. At mul-
tivariable analysis, PSA level, age, multifocal HGPIN,
and <12-core initial prostate biopsy were independent
predictors of prostate carcinoma detection. We also
found that the presence of multifocal and bilateral
HGPIN and prominent nuclear pleomorphism in the
initial prostate needle biopsy was significantly associ-
ated with higher likelyhood of carcinoma detection at
the repeat biopsy and carcinoma detection rate did not
decrease after the routine usage of 12-core protocol in
our institution.

All the above data including ours, demonstrates
the potentially dangerous dilutional effect of label-
ing HGPIN as a single entity, and might explain why
HGPIN without stratifying it into unifocal or multifo-
cal disease was not a predictor of prostate carcinoma in
many studies.

From the histomorphological point of view, the
only detailed histopathological study in the literature
that questions the relationship between the presence
of prominent nuclear pleomorphism and carcinoma
is made by Kronz et al. In their series of 245 cases,
cancer was detected in 33% of the follow-up biopsies
of HGPIN cases with distinctly pleomorphic nuclei.
However, in their study, a statistically significant cor-
relation could not be demonstrated between the pres-
ence of prominent nuclear pleomorphism and detec-
tion of carcinoma at repeat biopsies in patients with
HGPIN. The detailed histopathologic examination by
Kronz et al.[12] also showed that the following fea-
tures did not predict cancer on the first repeat biopsy:
Number of HGPIN., glands, maximum percentage of
gland involved by HGPIN., nucleolar prominence, per-
centage of PIN cells with prominent nucleoli, pattern
of HGPIN (flat, tuft, micropapillary, and cribriform),
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and marked pleomorphism. The only histopathologic
finding that predicted cancer was the number of cores
involved by HGPIN.

In our study, the frequency of significant nuclear
pleomorphism observed in the glands with HGPIN in
their first biopsies was significantly lower in the group
diagnosed with BPT in follow-up biopsies compared to
other diagnostic groups. The frequency of prominent
nuclear pleomorphism in the first biopsies of cases
with persistent HGPIN and carcinoma in repeat biop-
sies was significantly higher than in cases with BPT in
repeat biopsies.

In the publications examining the relationship be-
tween the structural pattern in glands with HGPIN and
the risk of carcinoma in follow-up biopsy, the struc-
tural type of the observed patterns was taken as a basis,
and the relationship between the pure or compound
pattern and the risk of carcinoma was not evaluated
separately. In our study, all of the pure and compound
patterns observed in the first and second biopsies were
evaluated in detail of pattern types and frequency; it
was coded according to both the type of structural
pattern and whether the pattern observed was pure or
compound. When the type of structural PIN pattern
was examined, no significant difference was found be-
tween the groups with and without cancer at follow-
up. In the first group, it was noteworthy that pure PIN
pattern was observed in all cases with tumors found in
follow-up biopsies. In the second group with 12-cores,
a similar relationship could not be demonstrated. In
cases with pure PIN pattern, especially the cribriform
pattern may harden differential diagnosis with cribri-
form carcinoma. Again, HGPIN-like ductal adenocar-
cinoma may pose difficulties in differential diagnosis.
The differential diagnostic problems are more easily
overcome in recent years with the clarification of the
diagnostic criteria of these entities and the help of im-
munohistochemical tests.

On the other hand, persistent HGPIN in repeat
biopsies has been previously reported in 5-43% of
cases. According to Gokden et al.[8] experience, pa-
tients with persistent HGPIN should be biopsied
sequentially; because their cancer detection risk in
these cases is 41%. In our study, the ratio of our cases
who were diagnosed with isolated HGPIN (persistent
HGPIN) in repeat biopsies was 19.3%. It is noteworthy
that this rate increased to 35.5% in cases with multifo-
cal and bilateral HGPIN in their first biopsies. Existing
data strongly suggest that this subgroup should be fol-
lowed more closely with sequential bopsies in addition
to clinical parameters.
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The decision to repeat prostate biopsy was at the
discretion of the individual clinician, which is reflected
in the large number of patients that did not undergo
repeat biopsy during the study period. The concern of
increased detection must be weighed against the risk of
missing clinically significant malignancy.

The retrospective structure and the use of biopsy
protocols, which are now known to provide insufficient
sampling of the prostate gland in most of the studies,
are among the limitations of the studies in the litera-
ture. However, the number of cores taken in the first
biopsy is determined by the clinician who is monitor-
ing the patient and may be affected by various clinical
parameters such as PSA level, prostate volume, or DRE
findings. Saturation biopsy protocols have been well
studied in the repeat biopsy population, particularly in
patients with elevated PSA levels. Increasing the num-
ber of samples and varying the distribution of biopsy
sites has demonstrated a higher cancer detection rates,
varying from 17% to 41% without an increase in clini-
cally insignificant cancers. For that reasons, saturation
biopsy protocol might be considered for the second
and/or more repeat biopsies in multifocal and bilateral
HGPIN and/or persistent HGPIN cases.

In our systematic literature review, the incidence of
carcinoma on follow-up repeat biopsies ranged from
13% to 38% (average 25.6%) for the largest series after
the initial diagnosis of isolated HGPIN (totally 5580
isolated HGPIN cases with re-biopsies) on prostate
needle biopsy. In these series, variable core numbers
and follow-up intervals have been reported after the di-
agnosis of HGPIN on needle biopsy. The length of the
follow-up period and the number of repeated biopsy
sessions might also have affected the rates of carcinoma
detection at repeat biopsy.

Although the necessity and timing of prostate
biopsy after isolated HGPIN diagnosis remains con-
troversial; current data suggest that increased sam-
pling in repeat biopsies will enable more detection
of prostate carcinoma in patients with a diagnosis of
HGPIN. Concerns about increased detection of Glea-
son pattern score 6 cases must be weighed against the
risk of missing clinically significant malignancies.
When the Gleason pattern scores and Gleason grade
groups of tumors were examined in cases with carci-
noma in repeat biopsies; it was observed that Gleason
pattern score 27 (Grade group > 2) tumors, which are
considered more important clinically, constitute 1/3%
(33.3%) of our cases in 12-core biopsy group.

The conclusions drawn may be somewhat limited
by our relatively small study population and the retro-
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spective nature of our study. However, our data show
that bilateral and multifocal HGPIN carries a signifi-
cantly higher risk of carcinoma (25.8%) in repeat biop-
sies. In addition to this, a much higher ratio (35.5%)
of both multifocal and bilateral persistent HGPIN has
been re-diagnosed. Therefore, we also believe that se-
quential repeat biopsies are necessary in this specific
high-risk population.

Conclusion

The incidence of isolated HGPIN in 6-core prostate
needle biopsies evaluated in the first period 1996-2005
was 15%, while carcinoma was found in the follow-up
of 15.6% of the patients who had at least one repeat
biopsy among the patients who were diagnosed with
isolated HGPIN. In 12-core prostate needle biopsies
evaluated in the period between 2006 and 2018, the
incidence of isolated HGPIN was 4.2% and carcinoma
was detected in 24% of these patients who underwent
at least one repeat biopsy.

It was concluded that in cases with isolated HGPIN
in prostate needle biopsies, the number of cores with
HGPIN, bilaterality and prominent nuclear pleomor-
phism within the gland involved with HGPIN are
histopathological findings that help to predict pa-
tients who will be diagnosed with carcinoma at repeat
biopsies; a closer follow-up of cases in which these
histopathological features were observed should be
recommended with repeat biopsies as well as clinical
parameters.

Note: The study was presented orally at the 4™ International
Hipocrates Congress on Health Sciences on September 25,
2020.

Part of this study was presented as a poster at the 14" Uroon-
cology Congress held in Antalya on November 6-10, 2019.

Some findings of the cases in the first group of this study,
although presented in Dr. Gupse Turan’s academic thesis; it
has not been published before in the same form.
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