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Abstract 

Aims 

Standardizing pathology reporting protocols through peer consensus review is critical for best 

quality of care metrics. Reporting heterogeneity due to discrepancies among professional 

societies and practice patterns may lead to heterogeneous management and treatment approaches. 

This issue prompted a multi-institutional survey of pathologists to address potential similarities 

or differences in trends and practice patterns in prostate pathology reporting worldwide. 

 

Methods and Results  

A REDCap survey was distributed among 175 pathologists worldwide, recruited through 

invitations and social media. The response rate among invited pathologists was 83%. The 

practice locations were as follows: North America (USA, Canada, and Mexico, 62%), Europe 

(17.0%), Australia/New Zealand (3%), Central/South America (2%), Asia (13%), Africa (2%). 

Most pathologists practiced for <5 years (28.0%). A genitourinary (GU) pathology fellowship 

was completed by 36.6%, 58.3% practiced in a subspecialized setting, and 43.4% in academia. 

Reporting includes (63.4%) or subtracts (36.6%) intervening benign tissue. Both Gleason score 

and Grade Groups (GG)s are reported by 96%; 94.3% report percent pattern 4 (%4). Aggregate 
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grading and volume estimation in undesignated cores with different grades in the same jar are 

reported by 73.1% and 53.7% for systematic biopsies, and 83.4% and 62.3% for targeted 

biopsies, respectively. Cribriform morphology is reported by 81.1%. For presumed intraductal 

carcinoma (IDC), 89.1% use basal cell markers when isolated (iIDC), 82.3% with GG1 cancer, 

and 36.6% with ≥GG2. iIDC or IDC associated with GG1 or with ≥GG2 is not graded by 89.7%, 

77.7%, and 69.7%, respectively. In radical prostatectomies, 89.8% report %4, but only 53.5% 

report it if the overall grade is ≥7. A tumor with Gleason 3+3=6 and < 5% pattern 4 is graded as 

GG2 by 63.7%. A <5% cut-off for defining tertiary pattern is used by 73.9%, and 79.6% report 

>5% pattern 4 or 5 as a secondary pattern. Grading is assigned based on the dominant nodule by 

58.6%. Finally, reporting practices were significantly associated with demographic 

characteristics.  

 

Conclusions 

Although most issues are agreed upon, significant discordance is identified among societies and 

pathologists in different practice settings. We hope this survey will serve as the basis for future 

studies and new collaborative approaches to more standardized reporting practices. 
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Introduction 

Consensus recommendations on grading and reporting of prostatic adenocarcinoma have been 

published by the International Society of Urological Pathology (ISUP) and the Genitourinary 

Pathology Society (GUPS) 1, 2. Although the societies’ position papers are in overall agreement, 

a few differences remain on important issues, which may impact patient management. Additional 

in-depth discussions of detailed differences between the two societies have been addressed in 

several excellent reviews3-6￼ and will not be further discussed herein. Moreover, including 

specific histologic findings in the report can vary based on prevailing practice patterns. These 

variables could affect clinical decisions and treatment protocols. Given the clinical impact of 

such diverging approaches, in 2021, the College of American Pathologists opted to specifically 

address potential grading discrepancies by adding a single-select core question about whether 

IDC-P is incorporated into the grade within the prostate cancer protocol template 7-10￼. 

The resulting practice standards among genitourinary (GU) pathologists worldwide have not 

been evaluated. The existing gap prompted this survey to delineate both areas of consensus and 

divergence among GU and general pathologists across various practice settings and to highlight 

areas requiring standardization. The current study aims to describe the spectrum of reporting 

practices in prostatic pathology by surveying GU and general pathologists with interest/expertise 
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in GU pathology. We aimed to highlight emerging areas of agreement and disagreement, identify 

areas needing further standardization, and support a unified reporting approach vision. 

 

Material and Methods 

This cross-sectional study used a web-based survey querying grading and reporting practices in 

prostate pathology. The online survey, administered in September 2022, was prepared by two of 

the authors (GAG and SRW) and included 36 multiple-choice questions circulated among 175 

pathologists worldwide recruited in two groups: Group 1 included 61 invited academic GU 

pathologists, selected based on demonstrated interest in prostate pathology; Group 2 included 

114 pathologists recruited on social media (Twitter and Facebook). Invited pathologists were 

given the option of authorship. Study data were collected and managed using Research 

Electronic Data Capture (REDCap) 11, 12. REDCap is a secure, web-based software platform 

designed to support data capture for research studies, providing 1) an intuitive interface for 

validated data capture; 2) audit trails for tracking data manipulation and export procedures; 3) 

automated export procedures for seamless data downloads to common statistical packages; and 

4) procedures for data integration and interoperability with external sources. Responses were 

collected as anonymized data. Respondents were asked to choose the best possible answer based 

on their practice. Analyses of the survey responses was carried out using R (version 4.2.1) 13 and 

Stata (Version 18, StataCorp LLC, College Station, TX). The response differences for each 

question between groups (years of practice, GU fellowship, practice type, practice setting, and 

geographic location of practice) were compared using the Pearson’s chi-squared test. Statistically 

significant comparisons were further analyzed using pairwise comparisons with p-values 
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adjusted by the Bonferroni multiple comparisons method. A P-value of 0.05 was considered 

significant for all statistical analyses. 

 

Results 

The response rate among invited GU pathologists was 83% (61 of 73). An additional 114 

pathologists were recruited on social media, for a total of 175 respondents. The analysis excluded 

incomplete surveys containing only responses to demographic questions. Of the total 175 

surveys, 20 had only partial responses to questions related to pathology. Furthermore, the final 

radical prostatectomy survey page was not completed by 18 respondents, resulting in a total of 

157 complete responses for this chapter. These responses were included in the analysis. The 

demographic characteristics of the participants are shown in Table 1. One participant self-

defined as practicing in “Other” country without further specification and was not included in the 

comparisons for geographic location of practice. Details of reporting practices for prostate 

biopsies and radical prostatectomies are shown in Tables 2 and 3, respectively.  

 

Association between demographic characteristics and biopsy reporting practices 

The response differences for each reporting practice question were compared between groups of 

demographic characteristics (years of practice, GU fellowship, practice type, practice setting, and 

geographic location of practice). These comparisons are illustrated in Supplemental Tables 1 and 

2.  

 

Post-hoc analysis of the association between demographic characteristics and biopsy reporting 

practices 
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Additional post-hoc analysis of significant comparisons was performed, and selected results of 

interest are discussed below. 

Years of practice 

Post-hoc analysis of comparisons between demographic characteristics and biopsy reporting 

practices showed that most respondents consistently measure the percent volume out of total 

cancer as opposed to the length of pattern 4 divided by total cancer length (P= 0.037) in all 

practice years groups.  

GU fellowship 

Participants with a GU fellowship are significantly less likely to report percent pattern 4 (%4) in 

cores with a score >7 (GU fellowship, 31% vs. no GU fellowship, 54%, P=0.016); and more 

likely to diagnose atypical intraductal proliferation (AIP) on biopsy (84% vs. 64%, P= 0.01). 

Prostate biopsies may be reported at either a specimen or case level, or both 14. When a single 

core is received in a site-specific labeled specimen, core reporting is applicable. When multiple 

undesignated cores are received in a single specimen container, specimen-level reporting is 

generated for the entire tissue contained within the container. Case-level reporting provides a 

single, overall Gleason score for the entire case, which is either the highest Gleason score or a 

combined global Gleason score summary for the entire case. In the current survey, for systematic 

prostate biopsies, all pathologists are similarly significantly more likely to grade at a specimen 

level (GU fellowship-specimen level, 80% vs. case level, 0, P<0.01; specimen level, 80% vs. 

both, 20%, P<0.01- No GU fellowship, 68% vs. 13%, P<0.01; 68% vs. 19%, P<0.01), rather than 

case level with no difference in reporting based on presence or absence of fellowship.   

Practice type 
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Participants in both subspecialized (subspecialized – specimen level, 73% vs. case level, 4%, 

P<0.01; specimen level, 73% vs. both, 24%, P<0.01) and general  (73% vs. 14%, P<0.01; 73% 

vs. 14%, P<0.01) practices are more likely to grade at a specimen than case level or specimen vs. 

both with no difference in reporting based on practice type.   

Both subspecialized (88% vs 12%, P < 0.01) and general (77% vs 23%, P < 0.01) practices are 

more likely to assign a global score in targeted biopsies than to grade each core individually 

when multiple cores are present in the same jar.  

When presented with a scenario of a loosely cribriform lesion with basal cells lacking marked 

atypia or necrosis, and in the absence of invasive cancer, subspecialized practices diagnose AIP 

more frequently than cribriform high-grade prostatic intraepithelial neoplasia (HGPIN) and IDC 

(AIP, 73% vs. HGPIN, 18%, P<0.01; AIP, 73% vs. IDC, 10%, P<0.01; HGPIN, 18% vs. IDC, 

10%, P=1.0). In contrast, general practices diagnose AIP and HGPIN with equal frequency (AIP, 

51% vs. 38%, p = 1.0), but identify more AIP cases than IDC (51% vs. 11%, p < 0.01) and more 

HGPIN cases than IDC (38% vs. 11%, p < 0.01). Nevertheless, subspecialized practices report 

more AIP diagnoses than general practices (73% vs. 51%, P = 0.049), while general practices 

report more cribriform HGPIN diagnoses (38% vs. 18%, P = 0.042).  

Both subspecialized and general practices perform immunohistochemistry (IHC) for basal cell 

markers with isolated (in absence of invasive carcinoma) intraductal carcinoma (iIDC) 

(subspecialized, perform IHC, 94% vs. do not perform IHC, 6%, P<0.01; general, perform IHC, 

82% vs. do not perform IHC, 18%, P<0.01) or associated with Gleason pattern 3 cancer 

(subspecialized, perform IHC, 88% vs. do not perform IHC, 12%, P<0.01; general, perform 

IHC, 74% vs. do not perform IHC, 25%, P<0.01). Finally, subspecialized practices are less likely 

to perform basal cell markers (do not perform IHC, 71% vs. perform IHC, 29%, P<0.01) with 
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presumed (hereafter, the word “presumed” is used to identify a cribriform proliferation where the 

differential diagnosis includes IDC and cribriform invasive pattern 4 carcinoma) IDC associated 

with Gleason score ≥7 , whereas general practices similarly do and do not perform basal cell 

markers (do not perform IHC, 53%, vs. perform IHC, 47%, P=1.00). 

Geographic location of practice 

Estimating %4 using volume, as opposed to measuring length in millimeters, was significantly 

more frequent in North America, Europe, and Asia. No significant difference emerged in Africa, 

likely due to the small sample size of responders. Responses from Central/South (C/S) America 

and Australia/New Zealand (NZ) were not estimable. 

Compared to responders within North America, Australia/NZ, and Africa, where reporting 

responses were not significantly different, respondents from Asian countries and C/S America 

are more likely to report percent pattern 5 (%5) in cores with Gleason score >7 (Asia, report, 

83%; do not report 17%; P=0.014; C/S America, report, 100%; do not report, 0, P=comparison 

not estimable). 

Specimen-level grading is most common in North America (specimen level: 85% vs. case level, 

3%, P<0.001; specimen level vs. both, 12%, P<0.001). Europe, Asia, Australia/NZ, C/S 

America, and Africa show no significant reporting differences. 

For multiple targeted cores contained in the same jar, both North American (assign a global 

grade, 86% vs. grade separately each core, 14%, P<0.001) and European respondents (93% vs. 

7%, P<0.001) are significantly more likely to assign a global grade. Responses from 

Australia/NZ, Asia, and Africa were not statistically different, while data from C/S America 

(100% vs. 0%) were not estimable. 
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When faced with a loosely cribriform lesion with basal cells lacking marked atypia and necrosis, 

North American pathologists are more likely to diagnose AIP than cribriform HGPIN or IDC 

(AIP, 69% vs HGPIN, 26%, P<0.001; AIP vs. IDC, 6% P<0.001; HGPIN vs IDC, P=0.012). 

European pathologists also favor an AIP diagnosis (AIP, 67% vs. HGPIN, 27%, P=1.00; HGPIN 

vs. IDC, 7%, P=1.00; AIP vs. IDC, P<0.001). Diagnoses were not significantly different in other 

tested continents. 

When questioned whether they entertained an AIP as a diagnosis on biopsy, most North 

American pathologists responded positively (yes, 80% vs. no, 20%, P < 0.001). Trends were 

similar for Europe (yes, 70% vs. no, 30%, P=1.00),  Australia/NZ (yes, 100% vs. no, 0%, not 

estimable). In contrast, they were split for C/S America. Asian and African pathologists tend not 

to make this diagnosis (Asia - yes, 35% vs. no, 65%, P=1.00; Africa - yes, 33% vs. no, 67%, 

P=1.00).  

Practice setting 

Reporting %4 in cores with score >7 is significantly less likely in an academic setting (no, 68%, 

vs. yes 32%, P=0.031). Grading at a specimen level is more likely in academic (specimen level, 

84%; case level, 3%; both, 13%; specimen vs. case, P<0.01; specimen vs. both, P<0.01) and 

private practice (specimen level, 72%; case level, 6%, both, 22%; specimen vs. case, P<0.01) 

compared to case level or both. Similar trends were seen in all other practice settings. 

 

Association between demographic characteristics and radical prostatectomy reporting practices 

GU fellowship 

GU fellowship-trained pathologists are more likely to diagnose a tumor with Gleason 3+3=6 and 

a <5% pattern 4 component as GG2 (GG1, 25% vs. GG2, 75%, P<0.01) as opposed to GG1. The 
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proportions differed for non-GU fellowship-trained pathologists (GG1, 44% vs.  GG2, 56%, 

P<0.01). 

Practice type 

%4 is reported by both general (yes, 83% vs. no, 17%, P<0.01) and subspecialized practices (yes, 

94% vs. no, 6%, P<0.01). In subspecialized practices, GG2 with a minor (< 5%) pattern 4 is the 

most likely diagnosis for a tumor with predominant Gleason 3+3=6 and a minor (< 5%) pattern 4 

rather than GG1 (70% vs. 30%; P<0.01), whereas general practices equally diagnose GG2 and 

GG1. 

General practices are more likely to report %5 (yes, 83% vs. no, 17%, P<0.01) (subspecialized, 

yes, 63% vs. no, 37%, P=0.57). General practices similarly define tertiary (“minor”) pattern as 

<5% and any amount less than the primary and secondary pattern (<5%, 62% vs. 38%, P=0.39) 

compared to subspecialized practices, which more likely use a <5% cutoff (81% vs. 19%, 

P<0.01). Subspecialized practices are more likely to assign a grade based on the dominant nodule 

compared to aggregating the grade of multiple nodules (68% vs. 32%, P<0.01), with no 

difference in general practices (43% vs. 57%, P=1.00). Both subspecialized and general practices 

similarly more likely assign a secondary pattern to a tertiary ("minor") pattern >5% 

(subspecialized: secondary, 87% vs. minor, 14%, P<0.01; general, secondary, 68% vs. minor, 

32%, P=0.016). 

Both subspecialized (report, 94%; do not report, 6%) and general practices (report, 83%; do not 

report, 17%) report % 4 significantly more frequently.  

Geographic location of practice 

North American, Australian/NZ, and African responders were significantly more likely to define 

“tertiary pattern” as a <5% higher grade pattern compared to any amount less than the primary 
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pattern. In contrast, Asian and European responders used both definitions similarly. C/S 

American and African responses were not estimable due to the small specimen size. 

 

Discussion 

 

Cancer extent 

Cancer extent is known to have prognostic significance and clinical implications for active 

surveillance in prostate biopsies. Cancer extent in biopsies can be estimated as: 1) discontinuous 

tumor foci as a single tumor in and out of the plane of the section, including intervening benign 

glands 15; or, by adding each focus, excluding intervening benign glands 16. While the former 

method is predictive of stage and margin status, subtracting intervening benign tissue more 

closely predicts cancer extent in prostatectomy specimens 15, 17-19. Currently, there is no 

consensus on the optimal measurement methods. These two methods can produce significantly 

different tumor volume estimations, which may affect clinical management. For example, a 

threshold of 50%  is one of the criteria for excluding patients from active surveillance in some 

protocols 20. Therefore, two small cancer foci at opposite ends of the biopsy could be interpreted 

as either 20% or 90%. In current practice, there may be a shift toward accepting any amount of 

GG1 and even some GG2 cancer for surveillance; however, this likely varies significantly among 

practices. In our survey, 63.4% of respondents include intervening benign tissue in the 

estimation. Practice type, geography, years of practice, and practice setting did not affect tumor 

quantitation.  

Grading 

Utilizing the proposed 5-tier GG system by the group at Johns Hopkins, followed by a multi-

institutional validation study 21, 22, the 2014 International Society of Urological Pathology 
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Conference recommended that the GG system be incorporated into pathology reports in 

conjunction with the Gleason score system (GS) 23. In our survey, 96% of respondents include 

both GG and GS in their reports, and only 3.4% report only the GS, irrespective of years of 

practice, type of training, practice setting, and practice location. These findings are similar to 

those of the recent GUPS and ISUP surveys 1, 2. 

 

Reporting Pattern 4 in Grade Groups 2 to 5 

Reporting %4 in core biopsies with GG2 and GG3 is recommended by the GUPS, the ISUP, the 

College of American Pathologists, and the WHO Tumor Classification 1, 2, 24. This 

recommendation has a strong clinical rationale. Intermediate-risk patients with low-volume 

pattern 4 (GG2) disease can be selected for active surveillance 20. Increasing %4 on biopsy 

correlates with increasing rates of adverse pathology in radical prostatectomies 25, 26. In 

intermediate-risk patients undergoing radiation therapy, %4 may have profound implications on 

clinical decision-making 20.  

There is no established value in reporting %4 in patients with GG2 and GG3 with concurrent 

GG4 and GG5, as these are NCCN high-risk patients 20. However, approximately half of patients 

with Gleason score 4+4=8 as the highest score on biopsy are downgraded to a lower Gleason 

Score 27-29, supporting the utility of risk stratification based on %4 in other cores with GG2 and 

GG3. 

In our survey, 94.3% of respondents report %4 in biopsies. However, only 45.7% of respondents 

report %4 in cores with Gleason score >7. Reporting %4 in this setting was significantly more 

common among general pathologists than GU fellowship-trained pathologists.  
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The rationale for reporting %4 in radical prostatectomy is less compelling, and the value of 

reporting %4 in GG2 and GG3 patients is conflicting. Some studies have demonstrated that %4 

may impact the 5-year biochemical risk-free survival, whereas others have implicated minimal 

impact in predicting biochemical recurrence after radical prostatectomy  30-34. 

Approaches for reporting %4 include continuous measurement (e.g., 13%), 5% or 10% 

increments, and quartile increments (<25%, 25%-49%, 50%-74%, and >75%). The quartile 

approach may limit interobserver variability but may impact precise risk stratification by 

lumping patients with variable risks into one group (for example, patients with <5% versus 

patients with 20% pattern 4). Further studies are required to address the best method of reporting 

%4. In our survey, 46.1% of responders use a 5% increment, 40.6% a 10% increment, and a 

minority use quartile increments (4.8%) or continuous measurement (8.5%).  

Another practice pattern investigated was grading of systematic and targeted biopsy cores if 

multiple undesignated cores are submitted in the same jar. The GUPS recommends that “for 

systematic biopsies with multiple undesignated cores with cancer in one container, the current 

standard is to provide an overall grade for the cores in the specimen container. Following this 

practice, and until more studies are available to clarify the issue, we recommend reporting the 

same approach for grading when multiple cores are taken from a single MRI-targeted lesion” 2. 

The ISUP similarly recommends reporting a separate score for individual biopsy sites for 

systematic biopsies, and a global score for each suspicious MRI lesion 1. Aggregate Gleason 

score better predicted tumor volume and extraprostatic extension in targeted biopsies, but was 

inconclusive in predicting grade at radical prostatectomy 35. More recently, targeted biopsy 

global GG showed slightly better agreement with the GG on radical prostatectomy than the 

highest GG and largest volume/linear length GG 36. 
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In our survey, for systematic cores, 73.1% of respondents assign a global GG for all cores 

included in the same specimen jar versus 26.9% grading each core individually, and with even 

more disagreement with 46.3% assigning tumor volume per core and 53.7% reporting the 

aggregate volume from all cores. There was no difference based on years of practice, practice 

type, GU fellowship training, or practice location. Similarly, for targeted cores, 83.4% report a 

global GG compared to 16.6% grading each core separately, and 37.7% quantify tumor extent 

per core compared to 62.3% reporting the aggregate volume from all cores. Both subspecialized 

and general practices are significantly more likely to give a global GG to all targeted cores 

included in the same jar. North America and Europe were significantly more likely to assign a 

global grade. There was no significant association with years of practice, GU fellowship, practice 

type, and setting. However, some of the authors of this manuscript have experienced that the 

information conveyed by aggregating grade and volume may be misleading for patient 

management. For example, a targeted specimen containing eight cores involved by tumor, of 

which seven involved by Gleason score 3+3=6 (GG1) and one involved by Gleason score 3+4=7 

(GG2, <5% pattern 4), would be reported by aggregating grade and volume as “prostatic 

adenocarcinoma, Gleason Grade 3+4=7 (GG2, <5% pattern 4), involving 8/8 cores”, requiring a 

separate note explaining the presence of limited pattern 4 in only one of the total 8 cores. In our 

personal experience, this note prompted direct discussion with the urologist and reconsideration 

of surgical treatment towards active surveillance. Therefore, additional data followed by unified 

society consensus guidelines may be required to establish a unified approach to tumor grading 

and volume quantification in both systematic and targeted biopsies when more than one core is 

included in the same jar. 
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Cribriform Pattern (Cribriform Invasive Adenocarcinoma, Intraductal Carcinoma and Atypical 

Intraductal Proliferation) 

Invasive carcinoma with cribriform architecture on biopsy is strongly associated with upgrading 

and upstaging at radical prostatectomy, higher risk of biochemical recurrence, and lower disease-

specific survival after radical prostatectomy or radiation 37-41.  In radical prostatectomy 

specimens with Gleason score of 7, cribriform architecture is associated with decreased 5-year 

biochemical-free survival 31, 42. GUPS and ISUP recommend reporting cribriform morphology in 

biopsies and radical prostatectomies. In our survey, 81.1% and 84.1% of respondents report 

cribriform pattern in biopsy and prostatectomy specimens, respectively, irrespective of years of 

practice, practice setting, location, and training. These results differ from the 2019 GUPS survey, 

where only 49% of participants reported cribriform morphology on biopsies 2. In contrast, 97% 

and 84% of the ISUP survey respondents agreed that invasive cribriform cancer should be 

commented on in GS7 and GS8 cases, respectively 1.   

 

Large cribriform pattern may be associated with a worse clinical outcome compared with small 

cribriform pattern 42. However, data are still conflicting 43, 44 due to varied defining criteria. 

Large cribriform glands have been defined as an area exceeding the size of an average benign 

gland 45, diameter of at least twice the size of adjacent benign glands 42, more than 12 luminal 

spaces 46, and size >0.25 mm 47. GUPS and ISUP do not recommend reporting cribriform gland 

size without well-defined criteria and clinical significance. Our survey shows that over 87% of 

participants do not distinguish small and large cribriform glands on biopsy or radical 

prostatectomy. Among those who do, more than 12 luminal spaces and size >0.25 mm are the 

two most common criteria used to define large cribriform glands on biopsy, and cribriform 
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glands exceeding the size of an average benign gland as a criterion on prostatectomies. In our 

survey, all practice settings were significantly less likely to report size of cribriform glands. 

However, since the survey was conducted, additional data have emerged arguing the importance 

of large cribriform glands 44, 48. 

 

Differential diagnosis of cribriform lesions also includes IDC and AIP. IDC is considered an 

extension of high-grade prostatic adenocarcinoma into prostatic duct and acini with at least focal 

preservation of basal cells. Morphologic criteria have been established to render IDC diagnosis 

more reproducible 49. AIP has less stringent diagnostic criteria. Regardless of architecture, any 

growth within a duct with significant nuclear atypia or pleomorphism beyond HGPIN but falling 

short of diagnostic criteria for IDC, falls into the AIP category 50. The distinction between 

cribriform HGPIN and AIP is problematic, and no reproducible criteria exist to separate these 

two entities. Therefore, GUPS recommends not diagnosing cribriform HGPIN on biopsy and 

using AIP instead 2. Available data on the significance of AIP are limited. However, AIP is 

considered potentially unsampled IDC in biopsies 51.  

In prostatectomies, IDC correlates with high Gleason score, large cancer volume, extraprostatic 

extension, seminal vesicle involvement, and lymph node metastasis 52-56. In biopsies, IDC is 

associated with high-grade, high-volume prostate cancer in subsequent radical prostatectomy, 

higher risk of early biochemical recurrence, and cancer-specific survival 30, 57. There is consensus 

that IDC should be reported in both biopsies and radical prostatectomies. However, there is 

considerable controversy surrounding the inclusion of IDC in the Gleason score. Although both 

societies agree that  iIDC without invasive cancer should not be graded, GUPS recommends 

against grading when associated with invasive cancer. In contrast, ISUP favors factoring IDC 
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into the Gleason score (as pattern 4 or 5) 1, 2. This discrepancy has the potential to drive 

significant differences in Gleason scoring. For example, IDC associated with GG1 cancer could 

be reported as either Gleason score 3+3=6 with IDC or Gleason score 3+4=7 or 4+3=7 (if IDC 

with cribriform pattern) or Gleason score 3+5=8 or 5+3=8 (If IDC with solid pattern or 

comedonecrosis), depending on the grading method used. Our survey revealed diagnostic 

differences for AIP, IDC, and cribriform HGPIN across subspecialized and geographic settings.  

Regarding basal cell markers, ISUP advises against their use and recommends grading cribriform 

IDC as Gleason pattern 4 and solid IDC with/without comedonecrosis as Gleason pattern 5 1. 

According to GUPS, basal cell markers are unnecessary if they do not impact the overall GG, but 

they may be used with iIDC or with IDC associated with low-grade Gleason score 6 cancer. In 

our survey, 89.1% and 82.3% of respondents use basal cell markers with presumed IDC, either 

iIDC or IDC with GG1 cancer, respectively. However, only 36.6% use basal cell markers when 

presumed IDC is associated with a Gleason score of 7 or higher. On post-hoc analysis, both 

subspecialized and general practices were similarly more likely to perform IHC for basal cell 

markers with presumed iIDC or with Gleason pattern 3. This number dropped with a Gleason 

score of 7 or higher for subspecialized practices, whereas general practices were equally split. 

Only 10.3% of respondents grade IDC without any invasive carcinoma on biopsy. Post-hoc 

analysis of the statistically significant comparison between IDC grading and years of practice 

revealed that pathologists with all levels of experience were significantly more likely not to 

grade IDC without invasive carcinoma.  

 

“Tertiary”/minor high-grade patterns  
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Conventionally, a “tertiary”/minor high-grade pattern in radical prostatectomy specimens refers 

to the third most common pattern if: 1) it is the highest grade pattern; 2) it comprises 5% or less 

of a dominant tumor nodule 58-60. The definition of “the third most common pattern” regardless 

of its grade and extent, has been used in some studies 61-64.  

The clinical outcome of patients with “tertiary”/minor pattern 5 on biopsy is similar to that of 

patients with secondary Gleason pattern 5. Thus, incorporating a minor tertiary pattern into the 

Gleason score as the secondary pattern better predicts the pathology at radical prostatectomy 65. 

Therefore, GUPS and ISUP recommend against reporting “tertiary”/minor pattern in biopsy and 

TURP and instead incorporating it into the Gleason score as the secondary pattern 1, 2. In 

prostatectomy specimens, however, reporting minor patterns is more controversial. ISUP 

recommends that a minor (<5%) pattern 4 or 5 be reported as a “tertiary”/minor pattern and not 

included in the Gleason score, whereas 5% or more Gleason pattern 4 or 5 be included in the 

score as a secondary pattern. GUPS recommends that minor (<5%) tertiary pattern 5 only be 

used in radical prostatectomy showing GG2 or GG3 and that in prostatectomy specimens with 

Gleason score of 3+3 or 4+4, a minor tertiary pattern 4 or 5 be incorporated into the secondary 

pattern and reported as Gleason score 3+4=7 and 4+5=9, respectively, with a note mentioning 

that Gleason pattern 4 or 5 is minor (<5%) 1, 2. In our survey, 73.9% of the respondents used <5% 

as a cut-off, and 79.6% report > 5% pattern 5 as a secondary pattern. Finally, for tumors with 

predominant Gleason 3+3 and a minor (< 5%) pattern 4, 63.7% report this tumor as GG2 with 

<5% pattern 4 instead of GG1. 

 

Reporting practices in radical prostatectomy 
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GU fellowship-trained pathologists are more likely to diagnose a tumor with Gleason 3+3=6 and 

a <5% pattern 4 component as GG2, as opposed to GG1. In contrast, non-GU fellowship-trained 

pathologists were evenly split between GG1 and GG2. An identical significant trend was also 

seen for subspecialized compared to general practices.  

The definition of tertiary pattern was significantly differently reported, with subspecialized 

practices more likely to define it as <5% and more likely to report tertiary component >5% as a 

secondary pattern, whereas general practices are similarly likely to define tertiary pattern as <5% 

as well as any amount less than the primary and secondary pattern. Similarly, when grading 

multiple nodules, subspecialized practices are more likely to grade the case based on the 

dominant tumor. In contrast, general practices equally graded the dominant nodule and 

aggregated the grade of multiple nodules. Finally, both subspecialized and general practices 

similarly assigned a secondary or tertiary pattern to a “tertiary”/”minor" pattern 4 or 5 >5%. 

 

Limitations 

The study's limitations include a non-random recruitment sample, which could potentially 

introduce a selection bias, and a small sample size for certain countries. Notably, 56% of 

respondents practiced in the US, with more homogeneous grading rules expected within than 

between countries, which may have potentially skewed the data towards current US practice. 

Another potential bias is that the GUPS founding members are US GU pathologists, which may 

have also inherently led to skewing towards GUPS’ practice recommendations. The concept of a 

structured fellowship is unique to US and Canadian pathology training, making it inapplicable to 

approximately half of the survey participants.  
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Finally, inherent limitations of post-hoc multiple comparison procedures are that they may not 

have enough statistical power to confirm the observed relationships. 

 

Conclusions 

This survey conducted among a heterogeneous cohort of pathologists worldwide describes the 

current status of reporting practice in prostate pathology. Main reporting practices in biopsies 

and radical prostatectomies are addressed, including reporting and quantifying pattern 4, 

methods of cancer volume quantification, case versus specimen-level grading, systematic versus 

multiparametric MRI-targeted grading, reporting of IDC, use of IHC, and reporting of minor 

tertiary pattern 5. The survey highlights a general agreement on major issues. However, several 

gray areas with significant discordance among GU pathology societies and pathologists in 

different practice settings, such as academic versus nonacademic and/or subspecialized versus 

general practices, as well as geographic differences, are shown. These differences affect 

generalization and applicability of research approaches to the general population and impact 

routine prostate cancer management. We hope this survey will pose the basis for future studies 

and new collaborative approaches to more standardized reporting practices. 

 

References 
 

1. van Leenders G, van der Kwast TH, Grignon DJ et al. The 2019 International Society of 

Urological Pathology (ISUP) Consensus Conference on Grading of Prostatic Carcinoma. Am J 

Surg Pathol. 2020; 44; e87-e99. 

2. Epstein JI, Amin MB, Fine SW et al. The 2019 Genitourinary Pathology Society (GUPS) 

White Paper on Contemporary Grading of Prostate Cancer. Arch Pathol Lab Med. 2021; 145; 

461-493. 

3. Smith SC, Gandhi JS, Moch H et al. Similarities and Differences in the 2019 ISUP and 

GUPS Recommendations on Prostate Cancer Grading: A Guide for Practicing Pathologists. Adv 

Anat Pathol. 2021; 28; 1-7. 



 

24 

 

4. Varma M, Shah RB, Williamson SR, Berney DM. 2019 Gleason grading 

recommendations from ISUP and GUPS: broadly concordant but with significant differences. 

Virchows Arch. 2021; 478; 813-815. 

5. Epstein JI, Hirsch MS. A Comparison of Genitourinary Pathology Society (GUPS) and 

International Society of Urological Pathology (ISUP) Prostate Cancer Grading Guidelines. Am J 

Surg Pathol. 2021; 45; 1005-1007. 

6. Epstein JI, Kryvenko ON. A Comparison of Genitourinary Society Pathology and 

International Society of Urological Pathology Prostate Cancer Guidelines. Eur Urol. 2021; 79; 3-

5. 

7. Paner GP, Srigley JR, Harik LR et al. Protocol for the Examination of Prostate Needle 

Biopsies From Patients With Carcinoma of the Prostate Gland: Case Level Reporting. Version: 

1.1.0.0. College of American Pathologists. Protocols and Guidelines: Cancer Protocols. Last 

update: September, 2023. Accessed: 4/7/2024. 

https://documents.cap.org/protocols/Prostate.Needle.Case.Bx_1.1.0.0.REL_CAPCP.pdf 

8. Paner GP, Srigley JR, Harik LR et al. Protocol for the Examination of Prostate Needle 

Biopsies From Patients With Carcinoma of the Prostate Gland: Specimen Level Reporting. 

Version: 1.1.0.0. College of American Pathologists. Protocols and Guidelines: Cancer Protocols. 

Last update: September, 2023. Accessed: 4/7/2024. 

https://documents.cap.org/protocols/Prostate.Needle.Specimen.Bx_1.1.0.0.REL_CAPCP.pdf 

9. Paner GP, Srigley JR, Harik LR et al. Protocol for the Examination of TURP and 

Enucleation Specimens From Patients With Carcinoma of the Prostate Gland. Version: 4.2.0.0. 

College of American Pathologists. Protocols and Guidelines: Cancer Protocols. Last update: 

September, 2023. Accessed: 4/7/2024. 

https://documents.cap.org/protocols/Prostate.TURP_4.2.0.0.REL_CAPCP.pdf 

10. Paner GP, Srigley JR, Harik LR et al. Protocol for the Examination of Radical 

Prostatectomy Specimens From Patients With Carcinoma of the Prostate Gland. Version: 4.3.0.0. 

College of American Pathologists. Protocols and Guidelines: Cancer Protocols. Last update: 

September, 2023. Accessed: 4/7/2024. 

https://documents.cap.org/protocols/Prostate_4.3.0.0.REL_CAPCP.pdf 

11. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic 

data capture (REDCap)--a metadata-driven methodology and workflow process for providing 

translational research informatics support. J Biomed Inform. 2009; 42; 377-381. 

12. Harris PA, Taylor R, Minor BL et al. The REDCap consortium: Building an international 

community of software platform partners. J Biomed Inform. 2019; 95; 103208. 

13. R Core Team (2022). R: A Language and Environment for Statistical Computing. R 

Foundation for Statistical Computing, Vienna, Austria. https://www.R-project.org/.  

14. Srigley JR, Delahunt B, Samaratunga H et al. Controversial issues in Gleason and 

International Society of Urological Pathology (ISUP) prostate cancer grading: proposed 

recommendations for international implementation. Pathology. 2019; 51; 463-473. 

15. Karram S, Trock BJ, Netto GJ, Epstein JI. Should intervening benign tissue be included 

in the measurement of discontinuous foci of cancer on prostate needle biopsy? Correlation with 

radical prostatectomy findings. Am J Surg Pathol. 2011; 35; 1351-1355. 

16. Patel V, Hubbard S, Huang W. Comparison of two commonly used methods in 

measurement of cancer volume in prostate biopsy. Int J Clin Exp Pathol. 2020; 13; 664-674. 

https://documents.cap.org/protocols/Prostate.Needle.Case.Bx_1.1.0.0.REL_CAPCP.pdf
https://documents.cap.org/protocols/Prostate.Needle.Specimen.Bx_1.1.0.0.REL_CAPCP.pdf
https://documents.cap.org/protocols/Prostate.TURP_4.2.0.0.REL_CAPCP.pdf
https://documents.cap.org/protocols/Prostate_4.3.0.0.REL_CAPCP.pdf
https://www.r-project.org/


 

25 

 

17. Arias-Stella JA, 3rd, Varma KR, Montoya-Cerrillo D, Gupta NS, Williamson SR. Does 

discontinuous involvement of a prostatic needle biopsy core by adenocarcinoma correlate with a 

large tumor focus at radical prostatectomy? Am J Surg Pathol. 2015; 39; 281-286. 

18. Fontugne J, Davis K, Palanisamy N et al. Clonal evaluation of prostate cancer foci in 

biopsies with discontinuous tumor involvement by dual ERG/SPINK1 immunohistochemistry. 

Mod Pathol. 2016; 29; 157-165. 

19. Schultz L, Maluf CE, da Silva RC, Falashi Rde H, da Costa MV, Schultz MI. 

Discontinuous foci of cancer in a single core of prostatic biopsy: when it occurs and performance 

of quantification methods in a private-practice setting. Am J Surg Pathol. 2013; 37; 1831-1836. 

20. National Comprehensive Cancer Network. Prostate cancer (version 1.2025). NCCN 

Clinical Practice Guidelines in Oncology (NCCN Guidelines®). Last update: December 4, 2024. 

Accessed: 1/26/2025. https://www.nccn.org/professionals/physician_gls/pdf/prostate.pdf 

21. Epstein JI, Zelefsky MJ, Sjoberg DD et al. A Contemporary Prostate Cancer Grading 

System: A Validated Alternative to the Gleason Score. Eur Urol. 2016; 69; 428-435. 

22. Pierorazio PM, Walsh PC, Partin AW, Epstein JI. Prognostic Gleason grade grouping: 

data based on the modified Gleason scoring system. BJU Int. 2013; 111; 753-760. 

23. Epstein JI, Egevad L, Amin MB et al. The 2014 International Society of Urological 

Pathology (ISUP) Consensus Conference on Gleason Grading of Prostatic Carcinoma: Definition 

of Grading Patterns and Proposal for a New Grading System. Am J Surg Pathol. 2016; 40; 244-

252. 

24. WHO Classification of Tumours Editorial Board. Urinary and male genital tumours. 

(WHO classification of tumours series, 5th ed.; vol. 8) ed. Lyon (France), 2022. 

25. Cole AI, Morgan TM, Spratt DE et al. Prognostic Value of Percent Gleason Grade 4 at 

Prostate Biopsy in Predicting Prostatectomy Pathology and Recurrence. J Urol. 2016; 196; 405-

411. 

26. Dean LW, Assel M, Sjoberg DD et al. Clinical Usefulness of Total Length of Gleason 

Pattern 4 on Biopsy in Men with Grade Group 2 Prostate Cancer. J Urol. 2019; 201; 77-82. 

27. Donohue JF, Bianco FJ, Jr., Kuroiwa K et al. Poorly differentiated prostate cancer treated 

with radical prostatectomy: long-term outcome and incidence of pathological downgrading. J 

Urol. 2006; 176; 991-995. 

28. Epstein JI, Feng Z, Trock BJ, Pierorazio PM. Upgrading and downgrading of prostate 

cancer from biopsy to radical prostatectomy: incidence and predictive factors using the modified 

Gleason grading system and factoring in tertiary grades. Eur Urol. 2012; 61; 1019-1024. 

29. Gansler T, Fedewa S, Qi R, Lin CC, Jemal A, Moul JW. Most Gleason 8 Biopsies are 

Downgraded at Prostatectomy-Does 4 + 4 = 7? J Urol. 2018; 199; 706-712. 

30. Sauter G, Steurer S, Clauditz TS et al. Clinical Utility of Quantitative Gleason Grading in 

Prostate Biopsies and Prostatectomy Specimens. Eur Urol. 2016; 69; 592-598. 

31. Choy B, Pearce SM, Anderson BB et al. Prognostic Significance of Percentage and 

Architectural Types of Contemporary Gleason Pattern 4 Prostate Cancer in Radical 

Prostatectomy. Am J Surg Pathol. 2016; 40; 1400-1406. 

32. Deng FM, Donin NM, Pe Benito R et al. Size-adjusted Quantitative Gleason Score as a 

Predictor of Biochemical Recurrence after Radical Prostatectomy. Eur Urol. 2016; 70; 248-253. 

33. Hansen J, Bianchi M, Sun M et al. Percentage of high-grade tumour volume does not 

meaningfully improve prediction of early biochemical recurrence after radical prostatectomy 

compared with Gleason score. BJU Int. 2014; 113; 399-407. 

https://www.nccn.org/professionals/physician_gls/pdf/prostate.pdf


 

26 

 

34. Ito Y, Udo K, Vertosick EA et al. Clinical Usefulness of Prostate and Tumor Volume 

Related Parameters following Radical Prostatectomy for Localized Prostate Cancer. J Urol. 

2019; 201; 535-540. 

35. Gordetsky JB, Schultz L, Porter KK et al. Defining the optimal method for reporting 

prostate cancer grade and tumor extent on magnetic resonance/ultrasound fusion-targeted 

biopsies. Hum Pathol. 2018; 76; 68-75. 

36. Deng FM, Isaila B, Jones D et al. Optimal Method for Reporting Prostate Cancer Grade 

in MRI-targeted Biopsies. Am J Surg Pathol. 2022; 46; 44-50. 

37. Masoomian M, Downes MR, Sweet J et al. Concordance of biopsy and prostatectomy 

diagnosis of intraductal and cribriform carcinoma in a prospectively collected data set. 

Histopathology. 2019; 74; 474-482. 

38. Kweldam CF, Kummerlin IP, Nieboer D et al. Presence of invasive cribriform or 

intraductal growth at biopsy outperforms percentage grade 4 in predicting outcome of Gleason 

score 3+4=7 prostate cancer. Mod Pathol. 2017; 30; 1126-1132. 

39. Kweldam CF, Kummerlin IP, Nieboer D et al. Disease-specific survival of patients with 

invasive cribriform and intraductal prostate cancer at diagnostic biopsy. Mod Pathol. 2016; 29; 

630-636. 

40. Flood TA, Schieda N, Keefe DT et al. Utility of Gleason pattern 4 morphologies detected 

on transrectal ultrasound (TRUS)-guided biopsies for prediction of upgrading or upstaging in 

Gleason score 3 + 4 = 7 prostate cancer. Virchows Arch. 2016; 469; 313-319. 

41. Keefe DT, Schieda N, El Hallani S et al. Cribriform morphology predicts upstaging after 

radical prostatectomy in patients with Gleason score 3 + 4 = 7 prostate cancer at transrectal 

ultrasound (TRUS)-guided needle biopsy. Virchows Arch. 2015; 467; 437-442. 

42. Hollemans E, Verhoef EI, Bangma CH et al. Large cribriform growth pattern identifies 

ISUP grade 2 prostate cancer at high risk for recurrence and metastasis. Mod Pathol. 2019; 32; 

139-146. 

43. Rijstenberg LL, Hansum T, Kweldam CF et al. Large and small cribriform architecture 

have similar adverse clinical outcome on prostate cancer biopsies. Histopathology. 2022; 80; 

1041-1049. 

44. Greenland NY, Cowan JE, Stohr BA, Simko JP, Carroll PR, Chan E. Large cribriform 

glands (> 0.25 mm diameter) as a predictor of adverse pathology in men with Grade Group 2 

prostate cancer. Histopathology. 2024; 84; 614-623. 

45. Trudel D, Downes MR, Sykes J, Kron KJ, Trachtenberg J, van der Kwast TH. Prognostic 

impact of intraductal carcinoma and large cribriform carcinoma architecture after prostatectomy 

in a contemporary cohort. Eur J Cancer. 2014; 50; 1610-1616. 

46. Iczkowski KA, Lucia MS. Frequency of positive surgical margin at prostatectomy and its 

effect on patient outcome. Prostate Cancer. 2011; 2011; 673021. 

47. Chan E, McKenney JK, Hawley S et al. Analysis of separate training and validation 

radical prostatectomy cohorts identifies 0.25 mm diameter as an optimal definition for "large" 

cribriform prostatic adenocarcinoma. Mod Pathol. 2022; 35; 1092-1100. 

48. Nguyen JK, Harik LR, Klein EA et al. Proposal for an optimised definition of adverse 

pathology (unfavourable histology) that predicts metastatic risk in prostatic adenocarcinoma 

independent of grade group and pathological stage. Histopathology. 2024; 85; 598-613. 

49. Guo CC, Epstein JI. Intraductal carcinoma of the prostate on needle biopsy: Histologic 

features and clinical significance. Mod Pathol. 2006; 19; 1528-1535. 



 

27 

 

50. Shah RB, Nguyen JK, Przybycin CG et al. Atypical intraductal proliferation detected in 

prostate needle biopsy is a marker of unsampled intraductal carcinoma and other adverse 

pathological features: a prospective clinicopathological study of 62 cases with emphasis on 

pathological outcomes. Histopathology. 2019; 75; 346-353. 

51. Wei JT, Barocas D, Carlsson S et al. Early Detection of Prostate Cancer: AUA/SUO 

Guideline Part II: Considerations for a Prostate Biopsy. J Urol. 2023; 210; 54-63. 

52. Kovi J, Jackson MA, Heshmat MY. Ductal spread in prostatic carcinoma. Cancer. 1985; 

56; 1566-1573. 

53. Cohen RJ, McNeal JE, Baillie T. Patterns of differentiation and proliferation in 

intraductal carcinoma of the prostate: significance for cancer progression. Prostate. 2000; 43; 11-

19. 

54. Miyai K, Divatia MK, Shen SS, Miles BJ, Ayala AG, Ro JY. Clinicopathological 

analysis of intraductal proliferative lesions of prostate: intraductal carcinoma of prostate, high-

grade prostatic intraepithelial neoplasia, and atypical cribriform lesion. Hum Pathol. 2014; 45; 

1572-1581. 

55. O'Brien C, True LD, Higano CS, Rademacher BL, Garzotto M, Beer TM. Histologic 

changes associated with neoadjuvant chemotherapy are predictive of nodal metastases in patients 

with high-risk prostate cancer. American journal of clinical pathology. 2010; 133; 654-661. 

56. Dinerman BF, Khani F, Golan R et al. Population-based study of the incidence and 

survival for intraductal carcinoma of the prostate. Urol Oncol. 2017; 35; 673 e679-673 e614. 

57. Van der Kwast T, Al Daoud N, Collette L et al. Biopsy diagnosis of intraductal 

carcinoma is prognostic in intermediate and high risk prostate cancer patients treated by 

radiotherapy. Eur J Cancer. 2012; 48; 1318-1325. 

58. Baras AS, Nelson JB, Han M, Parwani AV, Epstein JI. The effect of limited (tertiary) 

Gleason pattern 5 on the new prostate cancer grade groups. Hum Pathol. 2017; 63; 27-32. 

59. Jang WS, Yoon CY, Kim MS et al. The prognostic role of tertiary Gleason pattern 5 in a 

contemporary grading system for prostate cancer. Prostate Cancer Prostatic Dis. 2017; 20; 93-

98. 

60. Mosse CA, Magi-Galluzzi C, Tsuzuki T, Epstein JI. The prognostic significance of 

tertiary Gleason pattern 5 in radical prostatectomy specimens. Am J Surg Pathol. 2004; 28; 394-

398. 

61. Isbarn H, Ahyai SA, Chun FK et al. Prevalence of a tertiary Gleason grade and its impact 

on adverse histopathologic parameters in a contemporary radical prostatectomy series. Eur Urol. 

2009; 55; 394-401. 

62. Sim HG, Telesca D, Culp SH et al. Tertiary Gleason pattern 5 in Gleason 7 prostate 

cancer predicts pathological stage and biochemical recurrence. J Urol. 2008; 179; 1775-1779. 

63. van Oort IM, Schout BM, Kiemeney LA, Hulsbergen CA, Witjes JA. Does the tertiary 

Gleason pattern influence the PSA progression-free interval after retropubic radical 

prostatectomy for organ-confined prostate cancer? Eur Urol. 2005; 48; 572-576. 

64. Whittemore DE, Hick EJ, Carter MR, Moul JW, Miranda-Sousa AJ, Sexton WJ. 

Significance of tertiary Gleason pattern 5 in Gleason score 7 radical prostatectomy specimens. J 

Urol. 2008; 179; 516-522; discussion 522. 

65. Trpkov K, Zhang J, Chan M, Eigl BJ, Yilmaz A. Prostate cancer with tertiary Gleason 

pattern 5 in prostate needle biopsy: clinicopathologic findings and disease progression. Am J 

Surg Pathol. 2009; 33; 233-240. 

 



 

28 

 

 

 

 

Table 1. Epidemiological characteristics of the participants’ cohort. 

Variable Total 

Respondents 

(N) 

 

Respondents 

(N) 

 

% 

Number of years in practice 175   

< 5  49 28.0 

 5 -10  30 17.1 

11-15  49 19.4 

16 - 20  29 16.6 

>20  33 18.9 

Did you complete a genitourinary pathology 

fellowship? 

175   

Yes  64 36.6 

No  111 63.4 

Practice type 175   

Subspecialized  102 58.3 

General  73 41.7 

Geographic location of practice* 175   

North America  108 62.0 

Europe  30 17.0 

Australia/New Zealand  6 3.4 

Central/South America  4 2.3 

Asia  23 13.0 

Africa  3 2.0 

Other  1 0 

Practice setting 175   

Academic  76 43.4 

University-affiliated  24 13.7 

Private Practice  32 18.3 

Community Hospital  29 16.6 

Government Hospital  14 8.0 

Legend: N=175. 

* One participant self-defined as practicing in “Other” country without further specification and 

was not included in the comparisons involving geographic location of practice (N=174).  

 

 

 

Table 2. Grading and reporting patterns in prostate biopsies. 

PROSTATE BIOPSY Total 

Respondents 

(N) 

 

Respondents 

(N) 

% 

Methods of tumor volume quantification 175   
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Including intervening benign glands   111 63.4 

Subtracting intervening benign glands   64 36.6 

Reporting of cancer grading 175   

Gleason score only   6 3.4 

Grade Group only   1 0.6 

Both Gleason score and Grade Groups  168 96.0 

Reporting percent pattern 4 175   

Yes   165 94.3 

No   10 5.7 

Estimating percent pattern 4 165   

Estimate the volume occupied by pattern 4 out of the 

total cancer area  

 151 91.5 

Measure the length of pattern 4 in millimeters divided by 

total length of cancer  

 14 8.5 

Methods of reporting percent pattern 4 165   

5% increments   76 46.1 

10% increments   67 40.6 

Quartile increments (e.g., < 25%, 25%-49%, 50%-

74%, >75%0 

 8 4.8 

Continuous measurements (e.g., 13%)  14 8.5 

Reporting percent pattern 4 if higher grades are present 

in other specimen parts 

175   

Yes  109 62.3 

No   66 37.7 

Reporting percent pattern 4 in cores with score >7 175   

Yes   80 45.7 

No   95 54.3 

Reporting percent pattern 5 in cores with score >7 175   

Yes   88 50.3 

No   87 49.7 

Grading systematic prostate biopsies if more than one 

core with different grade is submitted in the same jar? 

175   

Grade separately each core   47 26.9 

Give a global grade for all cores included in the 

specimen jar  

 128 73.1 

Tumor volume quantification in systematic prostate 

biopsies if more than one core with different grade is 

submitted in the same jar 

175   

Report volume per core (e.g., 20% of core)   81 46.3 

Report the aggregate volume from all cores (e.g., 20% of 

the entire specimen) 

 94 53.7 

Reporting grade in systematic prostate biopsies 175   

At a specimen level (e.g., assign an individual grade to 

each specimen)  

 127 72.6 
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At a case level (e.g., assign a global grade to the entire 

case)  

 14 8.0 

At both a specimen and case level   34 19.4 

FOR CASE LEVEL ONLY    

Grading methodology at a case level for systematic 

biopsies 

14   

The highest score   4 28.6 

The composite score (e.g., the contiguous 

topographic location of positive sites representing 

the presumed dominant nodule) 

 1 7.1 

The global score (e.g., all positive sites regardless 

of topography)  

 9 64.3 

Grading at a case level in prostate biopsies with 

both systematic and targeted specimens 

14   

A separate case level score for the systematic 

specimens and for the targeted specimens  

 4 28.6 

A combined (global) case level score including 

both systematic and targeted specimens 

 10 71.4 

Grading targeted prostate biopsies (target lesion) if 

more than one core with different grade is submitted in 

the same jar 

175   

Grade separately each core   29 16.6 

Give a global grade for all cores included in the 

specimen 

 146 83.4 

For tumor volume quantification, which of the following 

do you apply to targeted prostate biopsies (target lesion) 

if more than one core per specimen is submitted in the 

same jar? 

 

175 

  

Report volume per core (e.g., 20% of core)  66 37.7 

Report aggregate volume from all cores (e.g., 20% of the 

entire specimen) 

 109 62.3 

Cribriform morphology in prostate biopsies 175   

Yes   142 81.1 

No   33 18.9 

Diagnosis of cribriform HGPIN on biopsy 175   

Yes  57 32.6 

No   118 67.4 

Diagnosis of loosely cribriform lesion (< 50% cell 

density) surrounded by basal cells without marked 

atypia, necrosis without invasive cancer 

175   

Cribriform HGPIN   46 26.3 

Atypical intraductal proliferation   111 63.4 

Intraductal carcinoma   18 10.3 

Diagnose atypical intraductal proliferation on biopsy 175   

Yes  125 71.4 
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No  50 28.6 

Reporting large and small cribriform glands pattern 4 

cribriform carcinoma? 

175   

Yes   22 12.6 

No  153 87.4 

IF PREVIOUS ANSWER IS “YES”    

Criteria for diagnosis of small and large cribriform 

glands 

22   

Having less or more than 12 luminal spaces   7 31.8 

An area exceeding the size of an average benign 

gland  

 3 13.6 

Diameter of at least twice the size of adjacent 

benign glands  

 5 22.7 

Size of cribriform glands ≤0.25 mm vs. >0.25 mm   7 31.8 

Immunohistochemistry for basal cell markers for 

cribriform glands without invasive carcinoma and with 

a differential diagnosis of intraductal carcinoma versus 

Gleason pattern 4 cancer? 

 

175 

  

Yes   156 89.1 

No   19 10.9 

Immunohistochemistry for basal cell makers if Gleason 

3+3=6 cancer and cribriform glands with a differential 

diagnosis of intraductal carcinoma versus Gleason 

pattern 4 cancer  

 

175 

  

Yes   144 82.3 

No   31 17.7 

Immunohistochemistry for basal cell markers if Gleason 

score ≥7 and cribriform glands with a differential 

diagnosis of intraductal carcinoma versus Gleason 

pattern 4 cancer 

 

175 

  

Yes   64 36.6 

No  111 63.4 

Grading intraductal carcinoma without invasive 

carcinoma? 

175   

Yes   18 10.3 

No   157 89.7 

Grading intraductal carcinoma with Gleason 3+3=6 

(Grade Group 1) carcinoma? 

175   

Yes   39 22.3 

No  136 77.7 

Grading intraductal carcinoma with Gleason ≥ 7 (Grade 

Group ≥ 2) carcinoma? 

175   

Yes  53 30.3 

No  122 69.7 
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Table 3. Grading and reporting patterns in radical prostatectomies. 

RADICAL PROSTATECTOMY Total 

Respondents 

(N) 

 

Respondents 

(N) 

% 

Reporting percent pattern 4 157   

Yes   141 89.8 

No   16 10.2 

Grading Gleason 3+3=6 with <5% pattern 4 157   

Grade Group 1   57 36.3 

Grade Group 2 with <5% pattern 4  100 63.7 

Reporting percent pattern 4 if overall grade ≥7 157   

Yes  84 53.5 

No   73 46.5 

Reporting percent pattern 5 157   

Yes   111 70.7 

No   46 29.3 

Definition of tertiary ("minor") pattern 157   

<5%  116 73.9 

Any amount less than the primary and secondary pattern  41 26.1 

Reporting “minor” pattern 4 or 5 if >5% 157   

Report as secondary pattern   125 79.6 

Report as tertiary pattern  32 20.4 

Assigning grade when multiple and distinct nodules 157   

I assign the overall grade based on the dominant nodule   92 58.6 

I combine the grade of all nodules to obtain a merged 

global grade  

 65 41.4 

Reporting cribriform morphology 157   

Yes  132 84.1 

No   25 15.9 

Reporting large and small cribriform glands pattern 4 

cribriform carcinoma? 

157   

Yes   19 12.1 

No  138 87.9 

IF PREVIOUS ANSWER IS “YES”    

Criteria for diagnosis of small and large cribriform 

glands 

19   

Having less or more than 12 luminal spaces   5 26.3 

An area exceeding the size of an average benign 

gland  

 4 21.1 

Diameter of at least twice the size of adjacent 

benign glands  

 7 36.8 

  3 15.8 
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Immunohistochemistry for basal cell makers if Gleason 

3+3=6 cancer and cribriform glands with a differential 

diagnosis of intraductal carcinoma versus Gleason pattern 

4 cancer  

96   

Yes   80 83.3 

No   16 16.7 

Immunohistochemistry for basal cell markers if Gleason 

score ≥7 and cribriform glands with a differential 

diagnosis of intraductal carcinoma versus Gleason pattern 

4 cancer 

 

156 

  

Yes   52 33.3 

No   104 66.7 

Grading intraductal carcinoma without invasive 

carcinoma? 

157   

Yes   16 10.2 

No   141 89.8 

Grading intraductal carcinoma with Gleason 3+3=6 

(Grade Group 1) carcinoma? 

157   

Yes   38 24.2 

No  119 75.8 

Grading intraductal carcinoma with Gleason ≥ 7 (Grade 

Group ≥ 2) carcinoma? 

157   

Yes  53 33.8 

No  104 66.2 

 

 

 

Graphical abstract text 

 

This survey conducted among a heterogeneous cohort of pathologists worldwide describes the 

current status of reporting practice in prostate pathology. Main reporting practices in biopsies 

and radical prostatectomies are addressed, including reporting and quantifying pattern 4, 

methods of cancer volume quantification, case versus specimen-level grading, systematic versus 

multiparametric MRI-targeted grading, reporting of IDC, use of immunohistochemistry and 

reporting of minor tertiary pattern 5.  

 

 




