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ARTICLE INFO ABSTRACT

Prostatic ductal adenocarcinoma (PDA) is a rare histologic subtype of prostate cancer characterized by large
glands lined with tall columnar pseudostratified epithelium. PDA has several architectural patterns, with pa-
pillary and cribriform being the most common. The cribriform pattern of acinar carcinoma has shown to be
associated with a worse prognosis in terms of disease progression and disease-specific mortality. However, the
significance of cribriform pattern in PDA is unknown. In this study, we sought to compare the adverse pathologic
features between cribriform-type and non-cribriform-type PDA, and between PDA and acinar carcinoma with
Gleason scores 8-10. We identified PDA cases diagnosed between 2008 and 2018 and 428 radical prostatectomy
(RP) specimens containing Gleason 8-10 acinar carcinoma. The slides of all PDA cases were reviewed, and
pathologic features were recorded. We found that the vast majority of PDA contained admixed acinar carcinoma,
with a median percentage of the ductal component of 50% (range 5-100). 29% of PDA was graded as Grade
Group 4 and 35.5% as Grade Group 5. At the time of RP, 45.2% of cases presented as pathologic stage T3a and
29% as T3b. Cribriform-type PDA demonstrated a significantly higher likelihood of extraprostatic extension
(84% vs 33.3%, p = 0.01), seminal vesical invasion (36% vs 0%, p = 0.04), lymphovascular invasion (40% vs
0%, p = 0.03) and advanced pathologic stage (84% vs 33.3%, p = 0.01) compared to PDA without cribriform
architecture. The proportion of stage =pT3 tumors in PDA was similar compared to that in Gleason 8-10 acinar
carcinoma (74.2% vs 70.8%, p = 0.68).
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compare the adverse pathologic features between cribriform-type and
non-cribriform-type PDA, and between PDA and acinar carcinoma with
Gleason scores 8-10.

1. Introduction

Prostatic ductal adenocarcinoma (PDA) is a rare but aggressive
subtype of prostate cancer characterized by tall columnar epithelium

with elongated nuclei [1-3]. PDA has several architectural patterns,
with papillary and cribriform being the most common [1,2,4]. PDA is
often found admixed with acinar carcinoma, with the PDA component
typically graded as Gleason grade 4, as it has demonstrated to behave
similar to Gleason 4 + 4 acinar carcinoma [1,3,4].

In conventional acinar carcinoma, there is a growing body of evi-
dence that the cribriform pattern of Gleason grade 4 carcinoma is as-
sociated with a worse prognosis in terms of disease progression and
disease-specific mortality [5]. In radical prostatectomy (RP) specimens,
the presence of invasive cribriform carcinoma has shown to be a pre-
dictive factor for distant metastasis and death from prostate cancer [6].
Cribriform pattern is also seen in PDA. However, the significance of
cribriform architecture in PDA is unknown. In this study, we aimed to
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2. Materials and methods

The study had research ethics approval by the institutional review
boards (#H18-01526). Cases of PDA and acinar carcinoma were iden-
tified via Sunset (searchable database of all pathology reports in British
Columbia). We identified all cases of PDA diagnosed on needle core
biopsies, transurethral resections (TUR) and/or radical prostatectomies
between May 2008 and May 2018. Thirty-one cases underwent RP.
Cases of PIN-like ductal adenocarcinoma were excluded from the study
as they have been shown to behave similar to Gleason 3 + 3 prostate
cancer [7]. For the acinar carcinoma group, we identified 428 radical
prostatectomy specimens with Gleason scores 8-10 between May 2012
and May 2018.
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Slides from all cases of PDA were retrieved and reviewed by at least
one urologic pathologist. In addition to patient's age and pre-treatment
prostate specific antigen (PSA) level, the following pathologic features
were recorded: percentage of PDA component in mixed tumors, archi-
tecture of PDA, Gleason grade of acinar carcinoma component, overall
Gleason score, pathologic stage, presence of extraprostatic extension
(EPE), seminal vesicle invasion (SVI), lymphovascular invasion (LVI),
margin involvement, lymph node metastases, and presence of in-
traductal carcinoma (IDC). The PDA components were assigned Gleason
Pattern 4, and the areas of comedonecrosis in PDA were graded as
Gleason 5.

The adverse pathologic features and pathologic stage were com-
pared between cribriform-type and non-cribriform-type PDA. In addi-
tion, the pathologic stage was compared between PDA and Gleason
8-10 acinar carcinoma.

Statistical analyses were performed using the software STATA 13
(StataCorp, College Station, Texas). Data were summarized using mean
or median for continuous variables and number or percentage for ca-
tegorical variables. Comparison between groups was performed using
Fisher's exact test. Statistical significance was set at a p-value of 0.05.

3. Results

The median age at diagnosis for PDA was 71 years (range 43-91)
with a median pre-treatment PSA of 8.4 ng/mL (range 1.3-28). Of the
45 cases of PDA, 16 (35.6%) were diagnosed on needle biopsy, 10
(22.2%) on TUR, and 19 (42.2%) on radical prostatectomy. Twelve
(46.2%) of the 26 PDA cases diagnosed on needle biopsy or TUR un-
derwent subsequent radical prostatectomy for a total of 31 RP speci-
mens in the PDA group.

At RP, the vast majority (30/31, 96.8%) of cases contained PDA
admixed with acinar carcinoma. The median percentage of the ductal
component was 50% (range 5-100). Cribriform pattern of acinar car-
cinoma was present in 23.3% (7/30) of mixed PDA cases, and IDC was
identified in 32.3% (10/31). The Grade Group (GG) distribution was as
follows: 16.1% (5/31) were graded as GG2, 19.4% (6/31) as GG3, 29%
(9/31) as GG4, and 35.5% (11/31) as GG5. The pathologic stage at RP
was as follows: 26% (8/31) were stage pT2, 45.2% (14/31) were pT3a
and 29% (9/31) were pT3b. 74.2% (23/31) of cases were positive for
extraprostatic extension and 29% (9/31) for seminal vesical invasion
(Fig. 1). 54.8% (17/31) of cases had positive margins and 16.1% (5/31)
had lymph node metastases. LVI was present in 32.3% (10/31) of cases.
19.4% (6/31) of PDA had papillary architecture only, 3.2% (1/31) had
cribriform architecture only, and 77.4% (24/31) had both papillary and
cribriform architecture.

The clinicopathologic features of cribriform-type and non-cribri-
form-type PDA at RP are shown in Table 1. There was no significant
difference in mean age and mean PSA between the two groups
(p = 0.30 and p = 0.46, respectively). There was a statistically sig-
nificant difference in Grade Group distribution (p = 0.02), with lower
proportions of Grade Groups 2 and 4 and higher proportions of Grade
Groups 3 and 5 in the cribriform PDA group. Cribriform acinar carci-
noma was present in 5 of 25 cribriform PDA and 2 of 6 PDA without
cribriform architecture. IDC was identified in 7 of 25 cribriform PDA
and 3 of 6 PDA without cribriform architecture.

Compared to PDA without cribriform architecture, those with cri-
briform pattern demonstrated a significantly higher likelihood of EPE
(84% vs 33.3%, p = 0.01), seminal vesical invasion (36% vs 0%,
p = 0.04), LVI (40% vs 0%, p = 0.03) and advanced pathologic stage
(pT3a or higher) (84% vs 33.3%, p = 0.01). There was no statistically
significant difference in positive margins (52% vs 66.7%, p = 0.52) or
lymph node metastases (20% vs 0%, p = 0.12).

Of the cases with EPE, 73.9% (17/23) had PDA with cribriform
pattern in the EPE component. The remainder of the cases with EPE had
Gleason 4 acinar carcinoma (4/23, 17.4%), Gleason 3 acinar carcinoma
(1/23, 4.3%), and PDA with papillary architecture (1/23, 4.3%) in the
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EPE component. Of the cases with positive margins, 29.4% (5/17) had
PDA with cribriform pattern at the margin. The remainder of the cases
had acinar type carcinoma at the margin (23.5% Gleason 3, 35.3%
Gleason 4 and 11.8% Gleason 5).

There were 12 cases showing pure PDA on initial biopsy or TUR.
One case demonstrated invasion into the bladder wall on the TUR
specimen. Four cases underwent subsequent RP, with three cases
showing an admixed acinar component. The one RP specimen showing
pure PDA was graded as Grade Group 5 with Gleason Pattern 5 co-
medonecrosis.

The pathologic stage distribution of the purely acinar carcinoma
group was as follows: 29.2% (125/428) were stage pT2, 33.2% (142/
428) were pT3a and 37.6% (161/428) were pT3b. The Grade Group
distribution was: 36.7% (157/428) Grade Group 4 and 63.3% (271/
428) Grade Group 5. The proportion of cases with advanced pathologic
stage in this acinar carcinoma group was similar to that in the PDA
group (70.8% vs 74.2%, p = 0.68). Similarly, there was no significant
difference in the proportion of cases with advanced pathologic stage
between cribriform PDA and Gleason 8-10 acinar carcinoma (84% vs
70.8%, p = 0.15).

4. Discussion

Prostatic ductal adenocarcinoma is an unusual variant of prostate
cancer with a more aggressive behavior than conventional acinar car-
cinoma [1-3]. In this study, 64.5% of cases with a PDA component
presented as Grade Group 4 or 5. Similarly, a study by Samaratunga
et al. [8] found that 65% of their PDA cases had Gleason scores of 8-10.

PDA has been shown to behave similar to Gleason 4 + 4 acinar
carcinoma [1,3,9]. In this study, we found that the majority of PDA
cases presented at advanced pathologic stage, similar to the findings
from other studies [1,3,4,8,10]. A review of the surveillance, epide-
miology and end results (SEER) program data in the United States re-
vealed that PDA had a greater proportion presenting with higher stages,
a higher likelihood of metastatic disease, and an almost threefold
higher rate of death than acinar carcinoma [3,11]. Samaratunga et al.
[8] reported a high rate of advanced disease at the time of RP, with 73%
extraprostatic extension, in PDA. Another study showed similar results,
with 66.7% of cases showing EPE and 66.7% with positive surgical
margins [4].

Compared to Gleason 8-10 acinar carcinoma, we found that PDA
had a similar percentage of tumors with stage =T3. A study by Packiam
et al. [12] reported more favorable pathologic features in PDA com-
pared to Gleason 8-10 acinar carcinoma, with a smaller percentage,
with stage =T3 (39% vs 52%, p < 0.001), with lymph node metastases
(4% vs 11%, p < 0.001), and with positive margins (25% vs 33%,
p < 0.001). This difference could be due to different Gleason scores of
PDA cases included in each study and/or a different percentage of cases
having cribriform morphology, either in Gleason pattern 4 acinar car-
cinoma or in PDA. Despite this, the study found similar outcomes in
terms of mortality and disease-specific survival between PDA and
acinar carcinoma of Gleason scores 8-10.

When pure PDA is identified in a needle biopsy of the prostate, it is
possible that some areas of the tumor, potentially containing an ad-
mixed acinar component, may not have been sampled in the biopsy. In
our study, among the initial biopsies and TURs showing PDA without
combined acinar carcinoma, three of the four cases that underwent
subsequent RP demonstrated an admixed acinar component in the RP
specimen. Some studies have shown that patients with pure PDA may
have a better prognosis than those with mixed tumors, with reported
mean survivals of 13.9 and 8.9 years, respectively [13]. However, pure
PDA is uncommon; PDA is almost always found combined with acinar
carcinoma [4]. In our study, only one of the RP cases showed pure PDA
with the remainder showing mixed ductal and acinar carcinoma.

Conversely, PDA may be missed on initial biopsy, with the biopsy
sample showing only the acinar carcinoma component. Indeed, 42% of
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Fig. 1. Prostatic ductal adenocarcinoma. A. PDA and acinar type carcinoma in the same tumor. B. PDA with papillary architecture. C. Cribriform-type PDA with
lymphovascular invasion. D. Cribriform-type PDA with lymph node metastasis. E. Cribriform-type PDA with extraprostatic extension. F. Cribriform-type PDA with

seminal vesical invasion.

PDA cases in this study were diagnosed only at RP, with an initial
biopsy or TUR showing adenocarcinoma without a PDA component.
Similarly, Tu et al. [13] found that 54% of PDA cases were diagnosed
only at the time of RP.

The two most common architectural forms seen in PDA are papillary
and cribriform [1,2,4,14,15]. To our knowledge, this is the first study to
evaluate the significance of cribriform pattern in PDA. In conventional
acinar carcinoma, there is a growing body of evidence that cribriform
pattern is more aggressive than the other patterns of Gleason grade 4
carcinoma [5,6]. In this study, we found that PDA with cribriform ar-
chitecture, with or without admixed papillary architecture, were sig-
nificantly more likely to present at advanced pathologic stage and had a
significantly higher likelihood of lymphovascular invasion, seminal
vesical invasion and extraprostatic extension compared to PDA without
cribriform architecture. Moreover, the extraprostatic component con-
sisted of cribriform-type PDA in 73.9% of cases. Further studies are
needed to compare the long-term outcomes between cribriform-type
and non-cribriform-type PDA.
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One of the common differential diagnoses for cribriform-type PDA is
intraductal carcinoma (IDC) [16]. The cribriform pattern of PDA is
composed of tall pseudostratified columnar epithelium and back-to-
back large glands forming slit-like lumens [1]. Likewise, the intraductal
growth of PDA has cellular features of PDA, such as columnar epithe-
lium with stratified elongated nuclei [4]. In contrast, IDC is composed
of more rounded, cuboidal cells and cribriform patterns with rounded
lumens [17]. Further complicating this distinction, it has been reported
that IDC co-exists with PDA in 16% of RP specimens, and > 31.4% of
PDA also show intraductal growth [18].

There are several limitations in this study. Although we were able to
identify and review all cases that were diagnosed as PDA, we may not
have captured undiagnosed cases of PDA, particularly if only a needle
biopsy was performed as this could miss sampling of a PDA component
of the tumor. Additionally, radical prostatectomies that were not
completely submitted for histologic assessment may have created a
source of bias, such as underrepresenting the PDA component of the
tumor, particularly if of small volume. In this study, 77.4% (24/31) of
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Table 1
Clinicopathologic features of prostatic ductal adenocarcinoma at radical pros-
tatectomy.

Clinicopathologic features =~ PDA with PDA without p-value
cribriform pattern cribriform pattern
(N = 25) N =16)
Age, years
Mean (range) 67 (43-76) 70 (64-73) 0.30
PSA, ng/mL
Mean (range) 7.1 (1.8-23.3) 8.5 (1.5-26.6) 0.46
Grade group, n (%)
2 2(8) 3 (50) 0.01
3 6 (24) 0 0.19
4 6 (24) 3 (50) 0.22
5 11 (44) 0 0.04
pT category, n (%)
2 4 (16) 4 (66.7) 0.17
=3 21 (84) 2(33.3) 0.01
Extraprostatic extension, 21 (84) 2(33.3) 0.01
n (%)
Seminal vesical invasion, 9 (36) 0 0.04
n (%)
Positive margins, n (%) 13 (52) 4 (66.7) 0.52
Lymphovascular invasion, 10 (40) 0 0.03
n (%)
Lymph node metastases,n 5 (20) 0 0.12
(%)

Percentage of PDA
component, %
Mean (range) 53 (5-100) 32 (5-80) 0.24

the RP cases were completely submitted. Another limitation is that the
group of Gleason 8-10 acinar carcinoma included in the study may
have varying proportions of Grade Groups 4 and 5 and subtypes of
Gleason 4. However, we included all RP specimens during the study
time period in order to provide a representative sample.

To conclude, the majority of PDA presented as Grade Group 4 or 5
and with advanced stage at RP. The presence of cribriform architecture
in PDA is associated with a significantly higher likelihood of extra-
prostatic extension, seminal vesical invasion, lymphovascular invasion
and advanced pathologic stage compared to non-cribriform-type PDA.
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