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ABSTRACT

Background: Prostatic carcinoma is one of the most common carcinomas among men through-
out the world. Gleason score (GS) system is used in reporting and assessing the prognosis of pro-
static carcinoma. The GS has undergone modifications. The objective of this study is to evaluate
the impact of the new 2014 ISUP Modified Gleason System and Gleason grading (GG) on reporting
of prostatic carcinoma. Methodology: This is a retrospective Study. All cases reported as ade-
nocarcinoma prostate from January 2013 to July 2018 were included in the study. The GS done
previously as per 2005 criteria was noted. The GS system and GG were done on the microslides
retrieved as per 2015 criteria and compared with that of GS already recorded and also with old
risk stratification. Results: Comparing the GS of 2005 and 2015 criteria, there was a marked de-
crease (80%) in Gleason score 6; among these cases, 80% cases were graded as score 7, and 20%
cases were graded as score 8. There is also a 28.57% decrease in Gleason score 8 and 60% increase
in Gleason score 9 due to the new criteria for pattern 4. The GG 1,2,3,4 and 5 constituted 3.03%,
18.18%, 15.15%, 15.15%, and 48.49% of cases respectively. Conclusion: The new GS and GG has
more impact on prognosis of adenocarcinoma prostate as GS 6 has better prognosis and GG gives
better risk stratification compared to the previous risk stratification.
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INTRODUCTION

Prostatic carcinoma is one of the most common car-
cinomas among men throughout the world and is the
second most common cause of cancer death in men
after lung carcinoma ' ™.

Ever since the Gleason score (GS) system (Table 1)
was introduced back in 1966, it has had a great im-
pact on reporting and prognosis of prostatic carci-
noma. The system also predicts local recurrence or
distant metastasis in patients receiving no treatment,
chemotherapy, radiation therapy, radical prostatec-
tomy, and other forms of treatment.

The original Gleason score system was based only on
the architectural pattern of tumors per se using a five-
point scale system with pattern 1, 2 and 3 closely re-
sembling a normal prostate gland while pattern 4 and
5 showing an increase in number and abnormality in

glandular architectures® '

. A unique feature about
this system was that instead of assigning the worst
grade as the carcinoma grade, the Gleason grade was
defined as the sum of two most common patterns of
cancer and reported as Gleason score. After multi-
ple research and studies by Gleason and Mellinger,
they described Gleason pattern 4 as fused glands fre-
quently with pale cells which may resemble hyper-
7,11

nephroma of the kidney .

A conference was convened in 2005 by The Inter-
national society of urological pathology (ISUP) to
achieve consensus in controversial areas in the Glea-
son system7. After discussion, 2005 ISUP Modified
Gleason system was introduced (Table 2)>*?. Differ-
ences between the original Gleason system and the
2005 ISUP modified Gleason system are listed in Ta-
ble3’.

The decision-making criteria for active surveillance
were still not clear-cut with 2005 ISUP Modified Glea-
son system. Gleason score less than or equal to 6 on
core needle biopsy (CNB) yielded a higher Gleason
score than in the resected prostatectomy (RP) spec-
imen. Another major pitfall of 2005 ISUP Modified
Gleason system was that the GS 7 includes both 3+4
and 4+3. However, studies have shown a better clini-
cal outcome for patients with 3+4 versus 4+3. More-
over Gleason score 3+3 was considered as intermedi-
ate risk, even though the GS 6 is the lowest score used
by pathologists in reporting prostate biopsy”"*.

The 2014 ISUP Gleason score and Gleason grade
groups (GG) system were introduced to overcome
the 2005 Gleason score pitfalls. The new system in-
cludes Gleason grade groups ranging from 1 to 5
(Table 4) '*"°. This adjustment provides a higher con-
sistency between RP specimen and core biopsy. It
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Table 1: Gleason scoringsystem 1966 7

Pattern

1

Description

Very well-differentiated, small, closely packed, uniform glands in essentially circumscribed

masses.

Similar to pattern 1 but with moderate variation in size and shape of glands and more atypia in
the individual cells; cribriform pattern may be present, still essentially circumscribed, but more
loosely arranged.

Similar to pattern 2 but marked irregularity in size and shape of glands, with tiny glands or
individual cells invading stroma away from circumscribed masses or solid cords and masses with
easily identifiable glandular differentiation within most of them.

Large clear cells growing in a diffuse pattern resembling hypernephroma; may show gland for-
mation.

Very poorly differentiated tumors; usually solid masses or diffuse growth with little or no differ-
entiation into glands.

Table 2: 2005 ISUP Modified Gleason System?’

Pattern

1

Description

Circumscribed nodule of closely packed but separate, uniform, rounded to oval, medium-sized
acini (larger glands than pattern 3).

Like pattern 1, fairly circumscribed, yet at the edge of the tumor nodule, there may be minimal
infiltration. Glands are more

loosely arranged and not quite as uniform as Gleason pattern 1.

Discrete glandular units. Typically smaller glands than seen in Gleason pattern 1 or 2. Infiltrates
in and among non-neoplastic prostate acini.

Marked variation in size and shape. Smoothly circumscribed small cribriform nodules of the
tumor.

Fused microacinar glands. Ill-defined glands with poorly formed glandular lumina. Large cribri-
form glands. Cribriform glands with
an irregular border. Hypernephromatoid.

Essentially no glandular differentiation, composed of solid sheets, cords or single cells. Comedo-
carcinoma with central necrosis surrounded by papillary, cribriform or solid masses.

tion of the prostate (TUPR) and resected prostate (RP)

has redefined the pattern 4 and introduced new grade
groups for better prediction of prognosis of prostate
cancer .

The objective of the study is to evaluate the impact
of the new 2014 ISUP Modified Gleason System and
Gleason grading in reporting prostatic carcinoma.

METHODS

This study is a Retrospective study. All cases reported
as Adenocarcinoma prostate from January 2013 to
July 2018 in the Pathology department in coordina-
tion with the Department of Urology at R.L. Jalappa
Hospital and Research Centre attached to Sri Devraj
Urs Medical College, Tamaka, Kolar were included in
the study. The patient details were collected from case
files of hospital record section.

All Prostatic Needle biopsy (NB), Transurethral resec-
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specimens diagnosed as Adenocarcinoma of prostate
were included in the study. All NB, TUPR and RP
specimens diagnosed other than Adenocarcinoma of
prostate and patients who had received chemother-
apy, radiotherapy or any other mode of treatment be-
fore biopsy were excluded from the study. NB, TURP
and RP specimen microslides which were previously
reported using the 2005 Gleason score were retrieved
from the Department of Pathology and reclassified by
the consultant pathologist and resident of Pathology
according to the 2014 International society of urolog-
ical pathology (ISUP) consensus conference (Table 5)
and the newer Gleason Grade (GG) group system cri-
teria (Gleason grade 1 to 5) (Table 6) '*"'°. The find-
ings were compared with the reports signed out pre-
viously using the 2005 Gleason score.
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Table 3: Comparison of 1966 Gleason scoring system with 2005 ISUP Modified Gleason System”

Original Gleason system
A diagnosis of GS <4 is possible on NB.

A partial cribriform pattern, large cribriform is diag-
nosed as Gleason pattern 3.

The same GS is used for NB and RP specimens.

High-grade tumor of small quantity (<5%) on NB
should be excluded based on GS (5% threshold rule).

Tumors on NB should be graded by listing the pri-
mary and secondary patterns (i.e., excluding tertiary
pattern).

The GS of RP specimens should be assigned based on
the primary and secondary patterns.

Separate or overall scoring is used to assess all grades
of NB specimens.

The grade of the largest portion should be assigned even
if the second largest portion is of higher grade.

2005 ISUP Modified Gleason System
GS of NB specimens <4 is rarely if ever made.

Most cribriform patterns would be diagnosed as Gleason pat-
tern 4; specimens with only rare cribriform lesions would sat-
isfy the diagnostic criteria for cribriform pattern 3.

Different GS is used for NB and RP specimens.

High-grade tumor of any quantity on NB should be included
within the GS.

For the tertiary pattern on NB specimens, both the primary
pattern and
the highest grade should be recorded.

For RP specimens, the pathologist should assign the GS based
on the primary and secondary patterns with a comment on the
tertiary pattern.

When NB specimens show different grades in separate cores,
individual
GS should be assigned to these cores (separate scoring).

When RP specimens show different grades in separate tumor
nodules,

a separate GS should be assigned to each of the dominant tu-
mor nodules.

Table 4: 2014 ISUP Gleason score and Gleason grade groups '°

Definition

Only individual discrete well-formed glands

Predominantly well-formed glands with a lesser component of

poorly/fused/cribriform glands

Predominantly poorly formed/fused/cribriform glands with a lesser

component of well-formed glands

Only poorly formed/fused/cribriform glands(>95%) or Predominantly
well-formed glands and lesser component lacking glands or Predomi-

nantly lacking glands and a lesser component of well-formed glands

Gleason Grade Score
group
1 3+3=6
2 3+4=7
3 4+3=7
4 5+3, 3+5, 4+4
(Gleason score 8)
5 Gleason scores 9 and

Lack of gland formation (or with necrosis) (>95%) with or without

10 formed/fused
[cribriform glands

Statistical analysis

All the collected data were grouped and entered into

Microsoft Excel.
presented as mean and standard deviation.

data. SPSS 22 software was used for analysis. P< 0.05

was considered statistically significant.

All the continuous variables were
Chi-
square test was the test of significance for categorical

RESULTS

Age distribution of patients ranges from 40 to 82 years
with the mean age of 70 years. A total of 33 cases
were studied. As per the Gleason score according to
newer guidelines from the 2014 International society
of urological pathology (ISUP) consensus conference
and the newer Gleason Grade (GG) group system cri-
teria (Gleason grade 1 to 5), the Gleason grade 1,2,3,4
and 5 constituted 3.03%, 18.18%, 15.15%, 15.15% and
48.49% of cases respectively (Tables 5 and 6).
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Table 5: Number of cases with Gleason score according
to the ISUP 2005 and reclassificationaccording to 2014

ISUP Gleason score system guidelines

Gleason Score  ISUP 2005 MGSS ~ ISUP 2014 MGSS

2 1

3 B
4 B
6 1 -
6 5 1
7 9 11
8 7 5
9 9 15
10 1 1

Table 6: Gleason Grade (GG) group system in

the present study

Gleason Grade

Number of cases

% of cases

1

1 3.03%
6 18.18%
5 15.15%
5 15.15%
16 48.49%

All the cases were also classified into three different
categories according to older Clinical risk stratifica-
tion (Table 7) and compared with the newer Gleason
grade groups ( Table 8) . Low-risk, Intermediate-
risk, and high-risk category constituted 21.21%,
27.27% and 51.52% of cases respectively.

DISCUSSION

Prostatic carcinoma is one of the most common car-
cinomas among men throughout the world and ranks
second among cancer deaths in males after lung car-
cinoma'™. The incidence and prevalence of prostate
carcinoma vary in different regions of the world, with
the lowest in South Asia and the highest in North
America®.

It is observed that one out of six men is having prob-
ably of getting diagnosed with Prostatic carcinoma in
his lifetime. It has various clinical behaviors, from in-
significant cancers which are discovered incidentally
to very aggressive cancers. The diagnosis of the pro-
static carcinoma is based on the invasion of the base-
ment membrane of an individual gland by cancerous
cells, and the grading is done according to the archi-
tectural pattern of the glands .
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In 1966 Gleason had created a unique system of grad-
ing the prostatic carcinoma based solely on the archi-
tectural pattern. They used a five-point scoring sys-
tem (Table 1). According to this scoring system grade
1, 2 and 3 represented the pattern which closely re-
sembles the normal architecture of a healthy prostatic
gland. Pattern 4 and 5 represented an increasingly
abnormal architecture of the glands’. After multiple
revisions, Gleason and Mellinger in association with
Veterans Administration Cooperative Urological Re-
search Group presented a new scoring system which
is now known as the Original Gleason grading sys-
tem. The unique feature about this system was that
rather assigning the worst or highest grade to carci-
noma in one specimen, the grading was defined as the
total of two most commonly occurring patterns and
finally reported as Gleason score”.

The original Gleason score system had some contro-
versial areas such as overgeneralization of the grad-
ing system, confusion in definition of patterns, con-
fusion in reporting of the secondary grade whether it
islower or higher grade present in limited extent, con-
cept, and controversies in reporting, importance of
tertiary Gleason pattern, advantages, and importance
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Table 7: Old clinical risk stratification in the present

study

Risk

Number of the cases

% of cases

Low risk

Intermediate risk

High risk

7 21.21%
9 27.27%
17 51.52%

Table 8: Comparison between old clinical risk stratification and GG group system in the present study

Risk GG1 GG2 GG 3 GG 4 GG 5 Total
Low risk 1 4 1 1 - 7
Intermediate - 1 4 3 1 9
risk

High risk - 1 - 1 15 17
Total 1 6 5 5 16 33

Table 9: Comparisionof findings of the present study with Paolo Dell’'oglio

etal.'®

Paolo et al. 20168

Present study 2018

% of cases in intermediate group

GG group 2

GG group 3

33.33% (3311/9728)
7.177% (2323/3311)

28.23% (918/3311)

27.27% (9/33)
55.55% (5/9)

44.44% (4/9)

of percent pattern 4 and 5. In addition, reporting of

needle biopsy with different grades of tumor in dif-
ferent cores. The ISUP convened a conference in San
Antonio in 2005 to address these issues. This confer-
ence led into the newer “2005 ISUP Modified Gleason
System” (Table 2). The 2014 ISUP Gleason score and

Gleason grade groups (GG) system was introduced

to overcome 2005 Gleason score pitfalls. It has re-
defined the pattern 3 and 4 and introduced new GG
groups (Table 4) >'*"*for better prediction of progno-

sis of prostate cancer .

According to the 2014 ISUP conference, Gleason pat-
tern 3 (Figure 1) is defined as well-formed glands
of varying size which also includes branching glands.
Pattern 3 glands should form discrete units, such that
one can draw a full circle around individual glands.
Small glands now also accepted as pattern 3 if they are
well formed and not fused. Pattern 3 glands are read-
ily recognizable at scanner 40x magnification). Pat-
tern 4 (Figure 2) glands are defined as poorly formed,

fused or cribriform glands. In the original grading

system, the regular and rounded cribriform patterns
were included in pattern 3, but now they are recog-
nized as pattern 4. Scores 2 to 5 are no longer assigned

in the new Gleason grade group system .

In the present study, we have revisited 33 prostatic
carcinoma microslides and recategorized according
to the new definition and criteria laid by 2014 ISUP
conference (Tables 5 and 6). The new definition
of pattern 3 and pattern 4 had a major impact
on histopathology reporting of prostatic adenocarci-
noma. We observed that most of prostatic adenocar-
cinomas with the cribriform pattern were reported
as score 3 due to lack of precise definition. Most of
these cribriform patterns were non-complex. Due to
the strict criteria for pattern 3 laid by 2014 ISUP con-
ference, there was an overall decrease in reporting of
score 6 and the same are now graded as score 7 or 8
because of the inclusion of all types of the cribriform
pattern (Complex or non-complex) in the pattern 4.
In this study, there was a marked decrease (80%) in
reporting of Gleason score 6. Among these reclassi-
fied cases, 80% of the cases were graded as score 7,
and 20% of the cases were graded as score 8. There is
also a 28.57% decrease in reporting of Gleason score 8
and 60% increase in reporting of Gleason score 9 due
to the new criteria of the pattern 4.

According to Jennifer G et al., the consequence of
considering all cribriform pattern and poorly formed
glands as pattern 4 which was considered pattern 3
previously is that the new score 6 will have fewer cases
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Figure 1: Microphotograph shows pattern 3 well formed glands (H&E, X100).

and better prognosis compared to the old score 6, and
there is also an increase in the number of score 7 tu-
mors .

In the old clinical risk stratification (Table 7) the in-
termediate group consisted of all tumors with score
7 including both score 3+4 and score 4+3. Accord-
ingly, in this study, 27.27% of tumors were catego-
rized as the intermediate risk group. Several studies
have suggested that score 4+3 shows poorer progno-
sis compared to score 3+4 and that is why in 2014
modified Gleason grade (GG) group system both 3+4
tumors and 4+3 tumors were classified in different
groups as GG group 2 and 3 respectively '*'®'”. In this
study, we experienced that the new definition of pat-
tern 3 and pattern 4 with the inclusion of new Glea-
son grade groups had a major impact on intermediate
risk groups which is now divided into GG2 and GG3
according to the predominant pattern. Accordingly,
when the intermediate group was reclassified as per
the GG group system, GG 2, 3, 4 and 5 constituted
11.11%, 44.45%, 33.33%, and 11.11% of cases respec-
tively (Table 8).

A study done by Paolo Delloglio et al. reported that
33.33% cases (3311/9728 cases) were in the interme-
diate group and when these cases were reclassified ac-
cording to the GG group system, GG 2 and GG 3 had
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71.77% and 28.23% of the cases respectively'®. This
states that the old clinical risk stratification is very
vague and misleading. These findings are compared
to the findings of the present study in Table 9.

A study done in 2016 by Jennifer G et al. stated
that the five-year biochemical risk-free survival for the
new GG groups based on radical prostatectomy were
96%, 88%, 63%, 48%, and 26% respectively. This find-
ing suggested that the new GG group system is more
uniform and accurate in which grade 1 (least grade)
have the best prognosis or least recurrence, and grade
5 (highest grade) have the worst prognosis or highest
recurrence .

2014 ISUP conference has redefined the patterns 3
and 4 by which the difference between these two pat-
terns is now more precise and clear. The new Gleason
grading system is more precise and accurate in pre-
dicting the prognosis of prostatic carcinoma. How-
ever, this system still has certain limitations and pit-
falls, which require further revision.

The limitations of this study are those only prostatic
biopsy and TURP chips were considered for the study,
there were no RP specimens in the study which may
not completely reflect the actual tumor grade. In ad-
dition, the numbers of cases are small. Larger sample
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Figure 2: Microphotograph shows pattern 4 irregularly formed glands (H&E, X400).

size is required for a more definite conclusion. How-
ever, the present study showed the advantage of us-
ing the new 2014 ISUP GG group system which accu-
rately predicts the prognosis of patients.

CONCLUSIONS

While the old clinical risk stratification was not well
defined, the new 2014 ISUP GG group system is prog-
nostically more useful which can reassure that grade
group 1 has better survival and they can be followed
with active surveillance. Moreover, according to the
old risk stratification groups, two diverse groups of
patient (Pattern 3+4 and pattern 4+3) were catego-
rized in the intermediate risk stratification group.
However, it has been reported that the patients with
pattern 3+4 have a better prognosis than the patients
with pattern 4+3, which is the reason why they should
be reclassified into GG2 and GG3 respectively. This
reclassification is more effective in deciding the prog-
nosis of the patients.

ABBREVIATIONS

CNB: Core needle biopsy
GG: Gleason Grade
GS: Gleason Score

ISUP: International society of urological pathology
ISUP

NB: Needle biopsy

RP: Resected prostate

TURP: Transurethral resection of the prostate
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