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Abstract 

The evolution of the famous original grading system for prostatic adenocarcinoma which ini-

tially  described by  Dr. Donald Gleason in the 1960s–1970s  passed through two steps  of 

modifications according to  two major consensus meetings achieved by the International Soci-

ety of Urologic Pathology (ISUP) in 2005 and 2014 respectively according to many researches 

and clinical trials to be finely incorporated into the recent World health organization (WHO) 

classification of prostate cancer and staging system as one of the powerful prognostic factor 

and treatment decision factor .This articles briefly  review  historical aspects of the original 

Gleason grading system  and the recent modifications , describing the major changes  over the 

years that finely  resulted in the contemporary  Gleason grading system, which  proposed a new 

“Grade Group” system  established by the 2014 ISUP meeting , and then  incorporated to  the 

recent ( 2016) WHO classification of tumors of the prostate. 
Key words:  prostatic adenocarcinoma, gleason grade, International Society of Urologic Pa-

thology  

Introduction 

Prostatic adenocarcinoma is the most com-

mon cancer worldwide and the second lead-

ing cause of cancer related death among 

men, generally it is of two types, acinar 

which represent 95% of all prostatic cancer 

and the remaining 5% were of ductal type 
(1). peripheral zone (posterior and lateral)is 

the most common location, 70%  grossly 

present as a Gritty and firm mass , gray-yel-

low, poorly circumscribed, accurate identi-

fication of prostate carcinoma  by gross ex-

amination  is possible in only 63% of cases, 

with a 19% false positive rate (2)  the Most 

common histological  pattern of acinar can-

cer  is infiltrative, small to medium sized 

glands detect usually  on low  power  as 

closely packed glands with irregular out-

line, smooth inner luminal surface growing 

in between stromal fibers. (3)  perineural in-

vasion, glomerulation, mucinous fibropla-

sia (collagenous micronodules, are  re-

garded as  the only definitive  features of 

malignancy while some features   favoring 

but not diagnostic of adenocarcinoma in 

needle biopsy : small glands among larger 

glands, crowded glands that stand out from 

adjacent benign glands, prominent nucleoli 

in at least 10% of cells,  high nuclear to cy-

toplasmic ratio, hyperchromatic nuclei, lu-

minal blue mucin, amphophilic cytoplasm, 

mitotic figures, crystalloids, adjacent high 

grade prostatic intraepithelial neoplasia  

PIN  (4) .some histological Features are  as-

sociated with false positive diagnoses in-

cluding  atrophic cytoplasm, atypical 

glands associated with inflammation, small 

crowded glands merging with larger benign 

glands (adenosis) (5) 

Perineural invasion (PNI) is a Common 

characteristic feature (detected in 85% of 

all prostatic cancer) when present in needle 

core biopsy, suggests extraprostatic exten-

sion. (6) 

Angiolymphatic invasion is infrequent 

finding, calcifications are more common in 

benign than malignant prostate, but present 

in with comedo-type necrosis (dystrophic 

calcification), within lumina of Gleason 

pattern cribriform and small acinar glands, 

and within collagenous micronodule. (7) 
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There is a 50% rate of incidental prostatic 

adenocarcinoma in which 20% were clini-

cally significant in cystoprostatectomy 

specimens for bladder cancer (8) 

Prognosis of prostatic adenocarcinoma de-

pend on Stage, Gleason score , surgical 

margins, preoperative PSA, perineural in-

vasion  Angiolymphatic invasion),Size of 

nodal metastases ,Poor prognostic factors  

are  Gleason score > 6,  prostatic specific 

antigen PSA > 40 ng/mL, stage 3 or higher, 

Caucasian (9) .Recurrence after radical pros-

tatectomy occurred with a  with Median in-

terval 40 months and Mean tumor size 3.2 

mm Often lacks overt histologic features of 

malignancy, but need lower threshold for 

diagnosis because atypical prostate glands 

should not be present at all .(10) 

Radical prostatectomy is the main stay 

treatment, brachytherapy (radioactive 

seeds), targeted focal cryotherapy, external 

beam radiation therapy, watchful monitor-

ing used  (for low grade tumors, localized 

tumor or limited life expectancy), chemo-

therapy or hormonal therapy (LHRH ana-

logs, antiandrogens, orchiectomy).Most tu-

mors are androgen sensitive serum PSA 

monitoring is useful to detect tumor re-

sponse (11) 

The original gleson grading system 

 Dr. Donald Gleason, the Chief of Pathol-

ogy at the Veteran’s Hospital in Minnesota 

depending on a study from 1959 through 

1964, created a grading system for prostate 

cancer based on its different histologic pat-

terns. As most of the tumors typically had 

two histologic patterns, a score was created 

that added the two most common grade pat-

terns in a tumor, with scores ranging from 

2 to 10. The study demonstrated a progres-

sive increase in cancer specific mortality 

with an increase in score, for ease of grad-

ing, the five prognostic patterns were 

demonstrated by a simple diagram drawn 

by Dr. Gleason (figure 1) (12,13) 

Gleason grading of prostatic adenocarci-

noma often typically performed using the 

4x objective light microscope although in 

certain instances (ie. back-to-back glands 

vs. fused glands) that require higher magni-

fication at 10x objective. Gleason scores 

should be reported as a mathematical equa-

tion, for example, Gleason score 

4 + 3 = 7.(14) 

The classical Gleason system defines five 

histological growth patterns (grades) on ar-

chitectural patterns of prostate adenocarci-

noma seen on hematoxyllin and eosin 

(H&E sections), rather than cellular fea-

tures (figure1). Gleason 1 represents the 

best differentiated and is correlated with the 

most favorable prognosis, whereas Gleason 

5 is the least differentiated and correlated 

with poor prognosis. As many prostate ad-

enocarcinomas harbored two or more 

Gleason patterns, the Gleason score was de-

veloped, which was later found to have a 

strong correlation with the biological be-

havior of prostate adenocarcinoma.(15,16,17)   

 
Figure 1. The basic five growth patterns originally described by Dr. Gleason 
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The first 2005 modification of the origi-

nal grading system: 

Many changes since the 1960s–1970s have 

occurred for updating of the original 

Gleason system. For example, new growth 

patterns or variants of prostate adenocarci-

noma have been established, which need to 

be incorporated into this system. Modified 

needle biopsy protocols and modern surgi-

cal approaches in combination with in-

creased screening by serum prostatic spe-

cific antigen PSA and other modalities pro-

vides samples which required pathologists 

to assess many new subjects such as grad-

ing multiple core biopsies from different 

sites or multiple nodules in radical prosta-

tectomies (RP). There are  also some rising   

questions as how to interpret and score bi-

opsies with tertiary (in addition to the pri-

mary and secondary) patterns, and how to 

differentiate between cribriform patterns in 

well-demarcated  spaces from high grade 

prostatic intraepithelial neoplasia ( PIN) , 

which have been better appreciated with the 

availability of basal cell immunohisto-

chemical markers. The most important ad-

vance in this regard is the ISUP consensus 

published in 2005 .(18-23) 

One of the most prominent changes in the 

meeting is that Gleason score 1+1=2 should 

not be diagnosed since a “Gleason 1” nod-

ule cannot be assessed by a core biopsy. 

Even with transurethral resection of pros-

tate (TURP) or open prostectomy samples 

thus, the original Gleason score 1+1=2 nod-

ules mostly are adenosis .(24) 

Gleason score 3 or 4 on needle biopsies 

(comprised of grades 1+2, 2+1 and 2+2) 

has also been controversial, given its poor 

reproducibility and poor correspondence 

with the grading on later radical prostatec-

tomy samples .The ISUP consensus recom-

mended that diagnosis of Gleason score 3 

or 4 be made only “rarely, if ever. (25) 

The 2005 meeting  extensively  studied  the 

issue of the controversial cribriform 

Gleason pattern 3, and remove individual 

cells, as well as large cribriform growths 

adding them to pattern 4, but still permit di-

agnosis of cribriform pattern 3 only  in 

well-circumscribed, smooth and rounded 

glands having  the size of normal glands 

.However, additional researches in larger 

centers, and discussions by urological 

pathologists (post-ISUP consensus confer-

ence) further led to the proposal that all 

cribriform glands should be considered 

Gleason pattern 4 .  (24,26) 

In summary, modified Gleason system (fig-

ure 2) based on the 2005 consensus and 

later developments basically eliminated 

Gleason grade 1, and put very stringent lim-

its on Gleason pattern 2. Gleason 3 would 

thus be the lowest grade assigned if no 

higher-grade patterns are identified. Many 

changes were made to Gleason pattern 3, 

particularly the moving of most original 

Gleason pattern 3 cribriform structures as 

well as clusters of poorly formed glands 

into Gleason 4. (27) 

Limited patterns of lower grade cancer 

should be ignored in the setting of high-

grade cancer if they occupy less than 5% of 

the tumour area. The rationale here was that 

such tumours are expected to have a similar 

prognosis as 100% high-grade tumours.(28) 

Tertiary patterns should be included in the 

Gleason score. Epstein et al defined a ter-

tiary pattern as ‘the presence of a third com-

ponent of Gleason pattern higher than the 

primary and secondary grades, where the 

tertiary component is visually estimated to 

be less than 5%  Needle biopsies should 

therefore be graded as the sum of the pri-

mary (most prevalent) and the highest grade 

only  The reason  is that the presence of 

Gleason patterns 4 and 5 on needle biopsy 

most likely indicates an overall high-grade 

tumor. In radical prostatectomy specimens 

the Gleason score should be described 

based on the primary and secondary pat-

terns, with a comment on the tertiary pat-

tern, since tertiary patterns have been found 

to have prognostic importance (27-28) 
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Figure 2. Schematic representation of conventional and modified gleason grading system18 

In radical prostatectomy specimens a dif-

ferent Gleason score should be assigned to 

each dominant tumor nodule. In needle bi-

opsies individual Gleason scores should be 

assigned to separate tumor cores as long as 

the cores are submitted in separate contain-

ers. If not, one should give an overall score 

for a container containing different 

cores.(29) 

The grading of variants and subtypes of ac-

inar adenocarcinoma of the prostate, in-

cluding cancer with vacuoles, foamy gland 

carcinoma, ductal adenocarcinoma, pseu-

dohyperplastic carcinoma and small cell 

carcinoma have also been modified (30) 

The proposed that vacuoles should be ig-

nored and that the grading should be based 

only on the underlying structural patterns. 

Similarly, focal mucinous extravasation as 

well as mucinous fibroplasia (collagenous 

micronodules) should be ignored and the 

grading done based on the underlying gland 

structures.  For grading foamy gland carci-

nomas, the foamy cytoplasm should be ig-

nored and the grading then based on the un-

derlying structures. Consensus was also 

proposed to grade pseudohyperplastic ade-

nocarcinoma as Gleason score 3+3=6, and 

ductal adenocarcinoma as Gleason score 

4+4=8. However, the opinions in regard to 

the grading of colloid carcinomas were di-

vided (grade as Gleason score 8, or ignore 

the extracellular mucin and grade according 

to underlying structures).(27.32) 

There are  many   data showing that the 

overall agreement between grading of nee-

dle biopsy and radical prostatectomy speci-

mens increased  after  the usage of the mod-

ified system in pathological recording of 

prostatic adenocarcinoma , particularly for 

biopsies with Gleason score of 3+4=7 .(30)  

However, some studies showed  no signifi-

cant change in level of agreement between 
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needle core biopsy and subsequent radical 

prostatectomy specimens (31). 

An important issue for any grading system 

to be clinically useful is its intra- and inter-

observe reproducibility. Intraobserver 

agreement on Gleason scores has been re-

ported to vary from 43% to 78% (32), 

whereas interobserver agreement have been 

reported to vary from 36% to 81% for exact 

agreement, and 69% to 86% when the 

agreement  occurred  within one Gleason 

score unit Similarly, the modified  glison 

grading system, particularly the new defini-

tion of Gleason pattern 4 withthe decrease 

in the original number of  patterns    showed 

an  improvement in  overall interobserver 

reproducibility, rising to about 80% .(33) 

The second 2014 modification of the 

Gleason grade: 

It had become clear over time, that the com-

plexity of previous  grading system im-

pends  survival analysis, (31) so an  interna-

tional consensus meeting done   to update 

Gleason grading convened in Chicago (US) 

in 2014, which included not only experts in 

pathology, but also in  urology , radiation 

and medical oncology  (34). The meeting 

was conducted by the ISUP to discuss issue 

not covered in the 2005 consensus basing 

on many new research data and challenges 

from clinicians to the current grading sys-

tem. (14) 

The most important development of this 

meeting is the establishment of a new prog-

nostic grade Grouping system (figure 3) in 

order to accommodate the heterogeneity 

and the variety in architectural patterns 

characteristic of prostate cancer, which may 

bear a major impact on pathologists and cli-

nicians. (12) 

Gleason scores less than or equal to 6 were 

clumped into prognostic grade group I, 

Gleason score 3+4=7 to group II, Gleason 

score 4+3=7 to group III, Gleason score 

4+4=8 to group IV, and Gleason score 9-10 

to group V (36) .Thus it  is  regarded as a  a 

new grading system  although it is based on 

the  original  Gleason patterns.. Since the 

new “Grade Group” system has been incor-

porated into the recent edition of World 

Health Organization classification of pros-

tate tumors (released in January 2016) and 

has been accepted by the 2016 World 

Health Organization (WHO), thus best   un-

derstanding of the system by both 

pathologists and clinicians is mandatory. 

(34,14) 

 Advantages of the contemporary Gleason 

grade (37 ,38)  

1) More accurate grade stratification than 

the previous modified Gleason system 

 2) Simplified way to record grading system 

of 5 groups as opposed to multiple possible 

scores depending on the combination of 

various histological patterns. 

 3) Lowest grade is 1 as opposed to previ-

ous lowest grade of the previous Gleason 

score 6, with the potential to avoid over-

treatment of indolent prostate cancer    

 

Figure 3. The new grade groups of the contemporary gleason grading system(38) 
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