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Atypical small acinar proliferation (ASAP) is a condition that describes lesions that are suspicious for malignancy in prostate biopsies but do not contain sufficient
histopathological findings to diagnose prostatic adenocarcinoma. This study aims to evaluate the relationship between the clinical and pathological features of cases
diagnosed with ASAP between 2010 and 2023 and to evaluate the relationship between this diagnosis and the development of prostate cancer. As a result of the examination
of prostate biopsies of 3215 cases in the Department of Pathology of Tokat Gaziosmanpaga University, 127 (3.95%) cases diagnosed with ASAP were examined. 72 of
these cases underwent repeat biopsy, and prostatic adenocarcinoma was detected in 34 (47.2%) of them. The prostate-spesific antigen (PSA) levels of the malignant cases
were 30.3 ng/mL on average, which is significantly higher than the benign cases. In immunohistochemical analyses, positive staining patterns were observed with alpha
methylacyl CoA racemase (AMACR) and negative staining patterns with high molecular weight cytokeratin (HMWCK) 34BE12 and p63. In patients diagnosed with
prostatic adenocarcinoma, 79.4% had a Gleason score of 3+3=6, and 20.6% had a Gleason score of >7 (3 cases Gleason score 3+4=7, 1 case Gleason score 4+3=7, 1 case
Gleason score 4+4=8, 2 cases Gleason score 4+5=9). Among the treatment options, radical prostatectomy was the most commonly used method. It has been demonstrated
that ASAP diagnosis may be an important risk factor for the development of prostate cancer and that close clinical follow-up and repeat biopsy are necessary in these
patients. ASAP diagnosis is a clinical condition that should not be neglected and requires careful pathological evaluation and a multidisciplinary approach.
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Introduction

Prostate cancer is one of the most prevalent malignancies
among men and ranks second only to lung cancer in cancer-
related mortality. It primarily affects individuals over the age
of 50 and has shown a rising global incidence in recent years
[1]. Although prostate-specific antigen (PSA) testing and
digital rectal examination are commonly employed in the initial
evaluation, a definitive diagnosis of prostate cancer can only be
established through histopathological examination of prostate
biopsy specimens [2].

Atypical small acinar proliferation (ASAP) is a diagnosis used by
pathologists when the distinction between malignant and benign
prostatic biopsy cannot be made with certainty. It is a lesion that
is suspicious for malignancy, but histopathological findings are
insufficient to diagnose prostatic adenocarcinoma. These lesions

are small acinar proliferations that show some microscopic
features of prostatic adenocarcinoma but do not meet the definitive
diagnostic criteria [3,4]. ASAP is detected in 1-5% of prostate
biopsies. It is emphasized that it is an important condition that
requires clinical and pathological follow-up. It is recommended
that these patients be followed up with a repeat biopsy. The rate
of prostatic adenocarcinoma detection in repeated biopsies after
ASAP diagnosis has been reported as 30-50% [5,6].

Histopathological features of ASAP include proliferation of
acinar structures surrounded by small single-layer epithelial cells
with nuclear atypia and small focal size (less than two dozen
acini, focal size <1 mm). Immunohistochemical (IHC) analysis
usually shows no staining with basal cell markers such as high
molecular weight cytokeratin (HMWCK) 34BE12 and p63,
while positive staining can be seen with alpha methylacyl CoA
racemase (AMACR) [7].
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This study aims to retrospectively examine the clinical and
pathological features of cases diagnosed with ASAP between
2010 and 2023, to evaluate the relationship between this
diagnosis and the development of prostate cancer and the repeat
biopsy results in terms of diagnosis and follow-up.

Material and Methods

Our study was conducted retrospectively with the approval of
Tokat Gaziosmanpasa University Faculty of Medicine Clinical
Research Ethics Committee (Date: 29.02.2024 Decision No: 24-
KAEK-062). Our study included 127 cases diagnosed with ASAP
as a result of histopathological examination of 3215 prostate
biopsy materials in Tokat Gaziosmanpasa University Faculty
of Medicine Pathology Department between January 2010 and
December 2023. Pathology reports of the cases were scanned
retrospectively from the pathology archive. The preparations of
the cases with hematoxylin-eosin (HE) and HMWCK 34BE12,
p63, and AMACR IHC staining were reviewed. The age of the
cases, PSA values, the number of cores detected with ASAP,
the number of cases that underwent repeat biopsy after ASAP
diagnosis, repeat biopsy diagnoses, the time between ASAP
diagnosis and repeat biopsies, the number of cases diagnosed
with prostatic adenocarcinoma after ASAP diagnosis, and the
histopathological features of the tumor in cases that underwent
radical prostatectomy after ASAP diagnosis were recorded
from the pathology reports and the automation system records.
The obtained data were evaluated in light of the literature
information. Statistical analyses were performed using SPSS
22.0 program. Categorical variables were presented as numbers
and percentages, and continuous variables were presented as
mean and standard deviation (median, minimum-maximum
when necessary).

Results

As a result of the retrospective scanning of our Pathology
laboratory archive between January 2010 and December 2023,
127 (3.95%) cases diagnosed with ASAP were identified as a
resultof histopathological examination of prostate biopsy material
belonging to 3215 cases. Of the 127 cases diagnosed with ASAP,
72 (56.7%) underwent a repeat biopsy, while 55 (43.3%) did not.
Of the 72 cases that underwent repeat biopsy, 34 (47.2%) were
diagnosed with malignancy (prostatic adenocarcinoma), and 38
(52.8%) were diagnosed with benign. The average time between
the first and second biopsies was 14.5 months (1-129).

The age range of the cases ranged from 46 to 83 years, and the
mean age was 65.2+7.4. The mean PSA value was 16.1 ng/mL
(0.59-550). The mean number of cores diagnosed with ASAP in
prostate biopsy samples was determined as 1.3.

The mean age was 65.4 (46-77) years in malignant cases with
repeat biopsy results, 63.7 (48-73) years in benign cases with
repeat biopsy results, and 66.5 (53-83) years in cases without
repeat biopsy.

The mean PSA values were 30.3 ng/mL (1.4-550) in malignant
cases with repeat biopsy results, 8.3 ng/mL (2.9-30) in benign
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cases with repeat biopsy results, and 9.6 ng/mL (0.59-43) in
cases without repeat biopsy.

The number of cores diagnosed with ASAP was; The mean
re-biopsy result was 1.5 cores in malignant cases, 1.3 cores in
benign cases, and 1 core in cases without re-biopsy.

In the histopathological evaluation of the cases diagnosed with
ASAP, it was seen that IHC staining was performed in 120 cases
(94.5%) and not in 7 cases (5.5%). In the histopathological
examination of the cases, it was observed that the acinar structures
in the fibromuscular stroma were slightly crowded together in HE
stained sections, there was slight crowding in the nuclei, slight
nuclear pleomorphism, nucleoli were prominent in some nuclei,
and the luminal edges were partially prominent (Figure 1). In the
atypical architecture of the acinar proliferation focus described
in the IHC analysis, diffuse strong cytoplasmic expression was
observed with AMACR (Figure 2), while basement membrane
loss was observed with HMWCK 34BE12 (Figure 3) and p63.

Figure 1. Atypical acinar proliferation with mild nuclear pleomorphism and
nuclear crowding in the fibromuscular stroma (HE x 100)

Figure 2. Diffuse strong cytoplasmic staining with AMACR in atypical acinar
proliferation focus (AMACR x 100)
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Figure 3. Positive staining in basal cells with HMWCK 34BE12 in benign
prostatic glands, loss of basement membrane with HMWCK 34BE12 in atypical
acinar proliferation focus (HMWCK 34BE12 x 100)

Of the 34 cases diagnosed as malignant on repeat biopsy, 28
(82.4%) were diagnosed with prostatic adenocarcinoma on the
second biopsy, and 6 (17.6%) were diagnosed with prostatic
adenocarcinoma on the third or subsequent biopsies. The mean
time between the first biopsy and the biopsy in which the
malignant diagnosis was made in these cases was 18.7 months
(1-118). In 27 cases diagnosed with prostatic adenocarcinoma,
Gleason score was 3+3=6 (79.4%), and 7 cases (20.6%) were
diagnosed with Gleason score 7 and above (3 cases Gleason score
3+4=7, 1 case Gleason score 4+3=7, 1 case Gleason score 4+4=8,
2 cases Gleason score 4+5=9) (Table 1). Radical prostatectomy
was performed in 26 cases (76.5%), radiotherapy in 7 cases
(20.6%), and radiotherapy+chemotherapy in 1 case (2.9%).

Table 1. Distribution of cases diagnosed with ASAP in prostate biopsies

n (%)
Prostate biopsies cases 3215
ASAP diagnosis 127 3.95)
Repeat biopsy 72 (56.7)
Malignant diagnosis 34 (47.2)
Benign diagnosis 38 (52.8)
No repeat biopsy 55 (43.3)
Prostatic adenocarcinoma 34
Gleason score 6 27 (79.4)
Gleason score >7 7 (20.6)

ASAP: atypical small acinar proliferation

Discussion

ASAP describes small foci of acinar proliferation frequently
encountered in prostate biopsies, morphologically suggestive
of malignancy but lacking sufficient histopathological findings.
The term ASAP was first reported by Icdzkowski et al. in their
studies published in 1997 [3,8]. ASAP diagnosis is seen in
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approximately 5% of prostate biopsies. However, different
rates have been reported in various studies. In the study by
Totaro et al., the ASAP rate in prostate biopsy of 4,567 patients
was found to be 2.6% [9]. In another study, this rate was found
to be 12%. These different rates reported were attributed to
the experience of pathologists and the fact that the studies
were conducted in different centers and with different patient
populations [10,11]. In our study, the rate of patients diagnosed
with ASAP was 3.95%, which is consistent with the literature.

To detect suspicious lesions in prostate tissue, pathologists
assess architectural and cytological features, along with the
presence or absence of the basal cell layer. IHC serves as a
valuable ancillary technique when a conclusive diagnosis
cannot be reached with routine HE staining. The most
commonly used basal cell markers in [HC are HMWCK 34BE12
and p63. These markers exhibit positive staining in the basal
cells of benign prostate glands. In contrast, malignant lesions,
which lack a basal cell layer, do not exhibit such staining.
Additionally, AMACR has emerged as a significant marker in
recent years, showing positive staining in malignant prostate
glands. Evaluating IHC results in conjunction with findings
from HE-stained sections enhances diagnostic accuracy in
ambiguous cases [6,12,13].

Since ASAP diagnosis carries a risk of prostate cancer, a second
prostate biopsy is routinely recommended by the guidelines.
It is stated in the literature that the rate of repeat biopsy after
ASAP diagnosis is between 47% and 63% [14]. Similarly, in
our study, it was seen that 56.7% of our ASAP diagnosed cases
underwent a repeat (second) biopsy. It is stated that cases that
did not undergo repeat biopsy for different reasons were lost
to follow-up, and the diagnosis of malignancy may be missed.
O’Connor et al. stated that the risk of developing prostate
cancer within 5 years in patients diagnosed with ASAP is 20%,
emphasizing the importance of repeat biopsy [15].

Prostatic adenocarcinoma detection rates in repeat biopsies
performed after ASAP diagnosis vary between studies,
but range from 30% to 60%. This rate is 42% in the study
conducted by Mallen et al. and 47.1% in the series of Imanaka
et al. [5,16]. In our study, the rate of prostatic cancer in repeat
biopsies performed after ASAP diagnosis is 47.2%, which is
consistent with the literature. It also reveals the importance
of close follow-up and the necessity of repeat biopsy in
individuals diagnosed with ASAP. Prostate cancer diagnosis
was given in the second biopsy in the majority of our cases
(82.4%) and in the third and subsequent biopsies in 17.6%.
This situation shows that malignancy cannot be excluded even
in cases with a benign diagnosis in a repeat biopsy, and that
clinical follow-up and further biopsies are necessary. In the
literature, it is recommended to perform a repeat biopsy within
3-6 months after an ASAP diagnosis [8,16]. This period was
14.5 months on average in our series. This situation explains
the high rate of prostate cancer diagnosis in the second biopsy.
The fact that the period between the first and second biopsies
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in our study was longer than the recommended period may be
due to patients losing follow-up or differences in interpretation
between clinics. Again, in our series, the period between the
ASAP diagnosis and the biopsy with a malignant diagnosis was
18.7 months on average.

In the evaluation of prostate biopsy pathology results, it is
recommended to interpret the patient's age, PSA value, lesion
size, Gleason score, and clinical general condition of the
patient [17]. The ages of our ASAP diagnosed cases ranged
from 46 to 83. As a result of repeat biopsy, the mean age in the
malignant diagnosed group was 65.4 years, which was higher
than the benign diagnosed group, and this is consistent with
the literature. It is known that advanced age is a risk factor for
prostate cancer [1,10].

PSA is one of the most important markers used in prostate cancer
screening. A serum PSA value above 4 ng/mL is accepted as a
criterion for prostate biopsy. It is known that the probability of
prostate cancer increases with increasing PSA levels. However,
an increase in PSA levels can also be seen in some benign
lesions of the prostate (such as prostatitis, atrophy) [17,18].
In our study, while the PSA value was 16.1 ng/mL in cases
diagnosed with ASAP, PSA levels were found to be significantly
higher in cases diagnosed with malignancy (average 30.3 ng/
mL). It shows that the PSA value is an important biomarker in
the follow-up process in patients diagnosed with ASAP.

Yazdani et al. reported in their study that the number of cores
diagnosed ASAP in the first biopsy was not significant in
determining the probability of prostate cancer [19]. Another
study reported that biopsies containing fewer cores had less
sensitivity in detecting prostate cancer [20].

Gleason score is an important parameter in terms of the
biological behavior and prognosis of the tumor in prostate
cancer [17]. Prostate cancers detected in repeat biopsy after
ASAP diagnosis are mostly low-grade (Gleason score 6), but
can be seen in clinically significant higher-grade (Gleason
score >7) tumors. In different studies, clinically significant
(Gleason score >7) prostate cancer detection rates after ASAP
were found to be between 4.8% and 22.5% [2,7,21]. In the
study by Dorin et al., the Gleason score 6 prostate cancer rate in
repeat biopsies after ASAP diagnosis was 81% [22]. Warlick et
al. reported the Gleason score >7 prostate cancer rate as 17.3%
[23]. Similarly, in our study, 79.4% had Gleason score 6 and
20.6% had Gleason score >7.

After the diagnosis of ASAP, treatment options are considered
after the presence of malignancy and its clinical significance
are determined as a result of a repeat biopsy [9]. In a study
including 64 patients diagnosed with ASAP, it was reported
that 71% of the 28 patients diagnosed with prostate cancer in
the repeat biopsy underwent radical prostatectomy [5]. It was
determined that 76.5% of our patients diagnosed with prostate
cancer underwent radical prostatectomy, and the remaining
cases underwent radiotherapy and chemotherapy.
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Our study has limitations. It is retrospective in design and limited
to data from a single center, and possible data losses. The ASAP
diagnosis has inherent difficulties because it is not a definitive
diagnosis, but rather identifies suspicious lesions that are not
sufficient for the diagnosis of adenocarcinoma. Variability in
pathologists’ experience and interpretation, as well as limitations
in biopsy technique and tissue sampling, may also influence
diagnostic accuracy and outcomes.

Conclusion

ASARP refers to suspicious foci that are difficult to distinguish
between malignant and benign in prostate biopsy. In our study,
cases diagnosed with ASAP were evaluated retrospectively,
and it was shown that this diagnosis may be an important risk
factor for the development of prostate cancer. Approximately
half of the cases diagnosed with ASAP were diagnosed with
prostate cancer with a repeat biopsy, which reveals the necessity
of clinical follow-up and repeat biopsy. Evaluating clinical,
biochemical (PSA level), and pathological findings together,
and performing a repeat biopsy in a timely and appropriate
manner are important in the early diagnosis and treatment
of prostate cancer. Therefore, ASAP is a histopathological
diagnosis that should not be neglected and requires a careful
and multidisciplinary approach.
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