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We read with great interest the excellent review by Drs. 
Hassan and Matoso regarding the “Clinical significance of 
subtypes of Gleason pattern 4 prostate cancer” (1). Our group 
has published several manuscripts on this important topic 
that were unfortunately not captured by the author’s 
search of the current literature. We would therefore like to 
contribute our experience concerning this emerging subject 
to update your readership regarding its importance in 
clinical practice. 

Our group has focused our investigations primarily on 
the significance of subtypes of Gleason pattern 4 identified 
in Gleason score 3+4=7 tumors. This cohort of patients 
is relevant because occasionally men with small amounts 
of Gleason pattern 4 carcinoma identified on biopsy 
are considered for candidacy in active surveillance (AS) 
protocols. Our research has attempted to identify those 
patients who could benefit from this management strategy 
and also to identify patients who would potentially fail AS. 
In our first paper (2), we assessed the prognostic significance 
of detecting either small cribriform (≤12 lumens) or large 
cribriform (>12 lumens) subtypes on transrectal ultrasound 
(TRUS) guided biopsies in men with Gleason score 
3+4=7 carcinoma. Our results showed that the presence of 
cribriform morphology (regardless of size) on TRUS guided 
biopsy was significantly associated with stage ≥ pT3 on 
radical prostatectomy (RP). Other clinicopathologic features 
including patient age, serum prostate-specific antigen (PSA), 
PSA density, and nuclear/nucleolar prominence were not 
associated with ≥ pT3 disease. 

The results from this study prompted us to conduct a 

subsequent analysis in a larger cohort of patients where 
we examined all subtypes of Gleason pattern 4 detected on 
TRUS guided biopsy in patients with Gleason score 3+4=7 
carcinoma (3). Clinicopathologic parameters including 
age, PSA, PSA density, and percentage core involved by 
Gleason pattern 4 were not correlated with stage ≥ pT3 or 
grade >3+4=7 at RP. TRUS guided biopsies were assessed 
for the presence/absence of all Gleason pattern 4 subtypes 
(poorly/ill-defined glands, fused glands, glomerulations, 
and cribriform morphology). The inter-observer agreement 
was strong for both small and large cribriform morphology 
and variably moderate to strong for poorly/ill-defined 
glands, fused glands, and glomerulations. Our degree of 
agreement for the non-cribriform subtypes was higher than 
that reported in the literature (4) and we postulated that 
identifying morphologies on biopsy may be less challenging 
than identifying subtypes on larger fragments of tissue that 
are seen with RP specimens. Our analysis again revealed 
that only cribriform morphology (of any size) identified on 
TRUS guided biopsy was associated with stage ≥ pT3 and 
grade >3+4=7 on RP. Other Gleason pattern 4 subtypes were 
not associated with adverse features on RP. We also found 
that an increasing number of subtypes detected on biopsy 
were associated with an increased likelihood of adverse 
features at RP. We, as others have, postulated that this is 
likely because high grade carcinoma is typically associated 
with increased architectural heterogeneity (4). Our group’s 
findings are concordant with what has been reported in 
the literature; namely that the cribriform morphology 
(regardless of size) represents a more aggressive subtype of 
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Gleason pattern 4 tumor. Our data indicate that cribriform 
architecture detected on TRUS biopsy in patients with 
Gleason score 3+4=7 prostate cancer should be considered 
a contraindication to AS and we agree with Drs. Hassan 
and Matoso that the presence of this subtype should be 
reported. 

In our most recent paper we expanded the horizon of the 
prognostic value of prostate cancer subtypes and examined 
the significance of cancer morphologies in Gleason 
pattern 5 tumors (5). A diagnosis of Gleason pattern 5 
is reserved for malignant cells that do not show signs of 
glandular differentiation and includes: (I) single cells; 
(II) sheets of cells; (III) cords; and (IV) comedonecrosis 
within solid tumor nests or within invasive papillary/
cribriform structures. Two new morphologies that were 
recently added to the pattern 5 group are solid medium 
to large nests with rosette-like spaces, and small solid  
cylinders (6). We evaluated for the presence of Gleason 
pattern 5 morphologies in RPs and determined which 
subtypes were associated with biochemical recurrence (BCR) 
in patients who were treated with RP as monotherapy. 
We found that, much like Gleason pattern 4 carcinomas; 
Gleason pattern 5 lesions may also represent a biologically 
heterogeneous group. Certain pattern 5 subtypes were 
significantly associated with BCR. These subtypes included 
malignant cells with comedonecrosis, sheets of malignant 
cells, and small solid cylinders. Similar to our findings 
regarding Gleason pattern 4 subtypes, poorly differentiated 
Gleason pattern 5 tumors with an increased number of 
subtypes were strongly associated with BCR. We concluded 
that an increased morphologic heterogeneity is associated 
with aggressive tumor behavior. Although it is considered 
a member of the Gleason pattern 4 group, we included 
cribriform morphology in our analysis and although this 
subtype was observed in conjunction with 98.7% of Gleason 
pattern 5 tumors, it was not in itself associated with BCR. 

The Gleason scoring system remains an extremely 
important predictor of tumor aggressiveness but it is 
becoming increasingly evident that additional prognostic 
information can be obtained by assessing for prostate cancer 
morphologic subtypes. We appreciate the work performed 

by Drs. Hassan and Matoso in synthesizing their review 
on this interesting subject matter and we look forward to 
exciting new developments regarding this important topic.
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