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Historical Background and Context

Nearly half a century ago, in 1966, the patholo-
gist Donald Gleason developed a grading system
(Fig. 2.1a, b) for prostatic adenocarcinoma [1],
which has been embraced almost universally as
an essential component of prostate adenocar-
cinoma grading and reporting. Over time, the
system has been modified by Gleason and his
collaborators and by others [1-5]. Despite the
modifications in the past four decades, the Glea-
son grading system has been validated as a fun-
damental prognostic factor for prostate cancer,
both on biopsy and on radical prostatectomy
(RP), of patient outcomes, including biochemi-
cal failure, local recurrence, and lymph node or
distant metastasis. Gleason score (GS) has also
been incorporated in clinical tools, such as Partin
tables and Kattan nomograms, which are used to
predict pathologic stage and outcome following
RP or radiotherapy. GS on needle biopsy is also
utilized to determine treatment selection, such
as active surveillance, RP, brachytherapy, lymph
node dissection, and the extent of neurovascular
bundle resection.

The Gleason system is based on low-power
microscopic assessment (x4 or x10) of the can-
cer architecture. The key principle of the grad-
ing is based on the use of two most common
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cancer grades (out of possible 5), primary plus
secondary grade, to produce a GS, which theo-
retically ranges from 2 to 10. When only a single
grade is identified, it is doubled to yield a GS.
The terms “pattern” and “grade” have also been
retained. Typically, pattern is used to describe
one or more of the morphologic variations, while
grade is used in a more encompassing way, to in-
clude all pattern variations within a certain grade.

In clinical practice, the diagnosis of prostate
cancer and its management have also evolved
over the last few decades, first by introduction
of prostate-specific antigen (PSA) testing in the
late 1980s, and the extensive use of RP. Prostate
cancer incidence has also changed since the in-
troduction of PSA testing, first demonstrating an
increase and then a drop; more recently, mortal-
ity, primarily in the Western countries, has also
decreased [6]. Thus, in current practice, patients
are diagnosed earlier, at a younger age, with
smaller cancer volumes and lower stage disease
[7]. During the last two decades, the practice
of thin-needle prostate biopsies (16—18 gauge)
has also taken place, first as sextant (six core)
biopsies, and then as systematic and extended
prostate biopsies, with at least ten tissue cores
sampled from different prostate sites (apex, mid,
base). The biopsies are also commonly submitted
in a site-specific fashion. In contrast, Gleason de-
veloped his system on tissue samples from large-
bore biopsies (14 gauge) without a site-specific
submission, and on transurethral resection of
prostate and prostatectomy specimens. In addi-
tion, immunohistochemistry was not available in
the era when the system was developed, variants
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Prostatic Adenocarcinoma
(Histologic grades)

Fig. 2.1 Comparison of the diagrams of the original Gleason grading system (a) and the ISUP 2005 modified Gleason
grading system (b). (a Used with permission from [5]. b Used with permission from [4])

of adenocarcinoma and certain morphologic pat-
terns were not recognized, and the significance
of the tertiary grade remained uncertain. Around
the turn of the century, it also became evident
that there are differences in the application of
the Gleason system among pathologists (i.e., in-
terobserver variability), particularly in the evolv-
ing needle biopsy practice. Pathologists used the
Gleason system based on their own understand-
ing, interpretation, or preference. Thus, it was
necessary to establish a consensus and to codify
the application of the Gleason system to corre-
spond with the clinical practice in the twenty-
first century.

International Society of Urologic
Pathology 2005 Modification
of the Gleason System

In March 2005, a consensus conference was con-
vened by the International Society of Urologic
Pathology (ISUP) in San Antonio, TX, USA, in an
effort to standardize and unify the use of the Glea-
son grading system [4]. Specific areas of the origi-
nal Gleason System reviewed at the 2005 ISUP
conference are illustrated in Table 2.1. A “consen-
sus” was defined when two third of the partici-
pants were in agreement on certain questions. This
effort resulted in the 2005 ISUP modified Glea-
son system, which, similar to the original Gleason
system, outlined the morphologic patterns 1-5
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Contemporary Gleason Grading System

Table 2.1 Specific areas of the original Gleason grading system reviewed at the 2005 International Society of Uro-
logical Pathology (ISUP) conference

1
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General applications of the Gleason grading system

Defining Gleason patterns 1-5

Grading variants and variations of acinar adenocarcinoma of the prostate
Reporting secondary patterns of lower grade when present to a limited extent

Reporting secondary patterns of higher grade when present to a limited extent

Tertiary Gleason patterns
Percentage of patterns 4-5

Radical prostatectomy specimens with separate tumor nodules
Needle biopsies with different cores showing different grades

Table 2.2 The architectural patterns 1-5 according to the 2005 International Society of Urologic Pathology modified
Gleason system

Gleason

Pattern

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

2 Like pattern 1, fairly circumscribed, but at the edge of the tumor nodule, there may be minimal infiltra-
tion; glands are more loosely arranged and not quite as uniform as Gleason pattern 1

3 Discrete glandular units, typically smaller glands than seen in Gleason pattern 1 and 2; infiltrates in
and amongst nonneoplastic prostate acini; marked variation in size and shape; smoothly circumscribed
small cribriform nodules of tumor

4 Fused microacinar glands; ill-defined glands with poorly formed glandular lumina; large, cribriform
glands; cribriform glands with an irregular border, hypernephromatoid

5

Essentially no glandular differentiation, composed of solid sheets, cords, or single cells; comedocarci-
noma with central necrosis surrounded by papillary, cribriform, or solid masses

(shown in Table 2.2), which are accompanied by a
diagram for the modified Gleason system (shown
with the original Gleason system for comparison
in Fig. 2.1a, b). The differences between the origi-
nal Gleason system and the 2005 ISUP modified
Gleason system are summarized in Table 2.3 [4,
8]. The 2005 ISUP modified Gleason system reit-
erated the following points (Table 2.4):

a.

GS represents the sum of the primary (most
predominant) Gleason grade and the sec-
ondary (second most predominant) Gleason
grade. However, in needle biopsies, this prin-
ciple was modified to include any component
of higher grade than the second most predomi-
nant grade as the secondary grade. Thus, on
needle biopsy the GS is derived based on the
primary and the highest (worst) grade.

. The reporting of the grade should be accompa-

nied by using the words “pattern” or “grade,”
and it is therefore not acceptable to report only

“Gleason 3” because it is unclear whether this
represents grade (pattern) or score.

. GS 1+1=2 on needle biopsy should rarely, if

ever, be reported and should be carefully con-
sidered in practice, in any type of specimen.
These cancers are extraordinarily rare in nee-
dle biopsies, although they can be infrequently
seen in transurethral or RP specimens. There is
a poor reproducibility even among experts in
grading lower-grade tumors. Cancers that are
assigned GS 2-4 on needle biopsy correlate
poorly with RP GS and these “low” scores may
misguide clinicians and misinform patients
into considering these tumors as indolent.

d. Individual cells are not part of Gleason pattern 3.
. Most cribriform glands are diagnosed as

Gleason pattern 4. Only rare cribriform glands
satisfy the stringent diagnostic criteria re-
quired for the diagnosis of cribriform pattern
3: rounded, well-circumscribed glands of the
same size as the normal glands.
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Table 2.3 Differences between the original Gleason system and the 2005 International Society of Urologic Pathology

(ISUP) modified Gleason system
Original Gleason system
Diagnosis of GS <4 can be made on NB

Cribriform glands with rounded and smooth contours as
well as cribriform glands with an irregular outer border
are diagnosed 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)
GS on NB based on the primary and the secondary pat-
terns, with an exclusion of the tertiary one

GS on RP specimens should be assigned based on the
primary and secondary patterns (tertiary should not be
included or mentioned)

Separate or overall GS reported for all cores or tissue
fragments on NB specimens

The Gleason grade from the largest tumor nodule on
RP should be assigned as GS, even if the second larger
nodule is of higher grade

2005 ISUP modified Gleason system

Diagnosis of GS <4 on NB specimens rarely, if ever,
made

Most cribriform glands would be diagnosed as Gleason
pattern 4. Only rounded, well-circumscribed glands of
the same size as normal ones, would be diagnosed as
cribriform pattern

Different GS are used for NB and RP specimens
High-grade tumor of any quantity on NB should be
included within the GS

If tertiary pattern is present on NB, GS is based on the
primary pattern and the highest pattern

GS on RP specimens is based on the primary and the
secondary patterns; if tertiary, higher pattern is present, it
is reported separately as a tertiary one

When NB specimens show different grades in separate
cores, individual GS should be assigned to intact positive
cores; overall GS is optional

When RP specimens show different grades in separate
tumor nodules, a separate GS should be assigned to each
nodule, irrespective of the size

GS Gleason score, NB needle biopsy, RP radical prostatectomy

Table 2.4 Reporting recommendations for special Gleason grading scenarios

Scenario

Only one grade present (e.g., GG 3)

Abundant high-grade cancer (e.g., GG 4) with <5 %
lower-grade cancer

Small focus with mostly GG 4 and few glands of GG 3

Abundant GG 3 with any extent of GG 4
Three grades (e.g., GG 3, 4, and 5) present

NB: multiple cores showing different grades—cores
submitted separately and/or with designated location

NB: multiple cores showing different grades—all cores
were submitted in one container or cores are fragmented

GG Gleason grade, GS Gleason score, NB needle biopsy

f. Morphologic variants of acinar adenocarcino-
ma, such as pseudohyperplastic and foamy ad-
enocarcinoma, should be graded on the basis
of the underlying architecture.

g. A secondary pattern of lower-grade cancer,
when it occupies less than 5% of tumor,
should be ignored and not reported as part of
the GS, both on needle biopsy and RP.

h. High-grade tumor of any quantity, even when
occupying less than 5% of the tumor, should

Recommendation
Double that grade (assign GS 3+3 = 6)
Ignore the lower-grade cancer (assign GS 4+ 4 = 8)

If GG 3 occupies >5 %, include lower-grade cancer
(assign GS 4+3=17)
Include the higher grade (assign GS 3 +4 =7)

Classify as high grade (assign most common plus highest
grade)

Assign separate GS to each core

Assign overall GS for the specimen

always be included and reported within the
GS on needle biopsy.

i. When a tertiary Gleason pattern is present, GS
on biopsy should be derived by adding the pri-
mary and the highest (worst) pattern, whereas
on RP, the tertiary pattern (the least common
pattern), should be reported separately if it is
of higher grade than the primary and the sec-
ondary patterns.
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j- When separate tumor nodules with different
Gleason patterns are encountered on RP, they
should be scored and reported separately.

k. It remains optional to include the actual per-
centage of Gleason patterns 4 or 5 in a report.

l. For needle biopsies containing different
cores with different cancer grades, separate
GS should be assigned for individual posi-
tive cores, if they are submitted in separate
containers or if the cores are in the same con-
tainer, but have a designated location (for ex-
ample, if marked by different ink color). An
optional, overall GS can be provided at the
end of the case for all positive biopsy cores.
The overall (global) GS follows the general
rule of primary (most predominant) Gleason
grade and secondary (second most predomi-
nant) Gleason grade [9, 10]. When a container
has multiple fragmented cores and it is unclear
whether they represent intact cores or multiple
cores, an overall score should be provided for
all fragments in the container.

Changes and Trends in Practice
in Interpreting Gleason Grades
1-5 After the 2005 ISUP
Consensus Conference

The 2005 ISUP modified Gleason system was
widely promoted and embraced in routine prac-
tice after the consensus conference and the
subsequent publication, although certain is-
sues remained unresolved. The main trends and
changes in the use of individual grades in pathol-
ogy practice after 2005 were as follows:

Gleason Grade 1

Since the 2005 ISUP consensus conference con-
cluded that Gleason grade 1 tumors should be
diagnosed “rarely, if ever,” the use of pattern 1
after 2005 became vanishingly rare. Many uro-
pathology experts maintain that pattern 1 in the
original Gleason system likely represented ad-
enosis (atypical adenomatous hyperplasia), a
now well-recognized cancer mimicker. At that
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time, however, immunohistochemistry was not
available and thus, adenosis may account for the
great majority of cases considered traditionally
as Gleason pattern 1. Many of the infrequently
published images of Gleason pattern 1 can be
critically questioned and accordingly it has been
proposed that Gleason pattern 1 is completely
abandoned in practice [11].

Gleason Grade 2

Similarly, the appropriateness of using pattern 2
in needle biopsies has also been questioned and
pathologists have been advised not to use it in
grading cancer on needle biopsies [12]. Can-
cers assigned GS 2—4 on needle biopsy correlate
poorly with GS on RP, which almost always con-
tain higher-grade cancer. Pattern 2 can be seen
occasionally in transurethral resection and RP
specimens, usually as part of multifocal cancer
invariably showing a higher-grade component.

Gleason Grade 3

The general focus of the 2005 modifications
pertained primarily to the most prevalent pat-
terns 3 and 4. The 2005 ISUP modified Gleason
system restricted the definitions of pattern 3 and
broadened the spectrum of pattern 4 cancer [8,
13, 14]. As in the original Gleason system, pat-
tern 3 in the 2005 ISUP modified Gleason system
includes discrete well-formed individual glands,
infiltrating in and among nonneoplastic prostate
acini (Fig. 2.2a). Very small, well-formed glands
are still considered Gleason pattern 3; however,
in contrast to the original Gleason system, “in-
dividual cells” are not. The definition of grade
3, however, also stipulates “marked variation in
glandular size and shape,” which, unfortunate-
ly, was not well depicted in the 2005 diagram.
It is still unclear, for example, which variations
in glandular shape should be considered Glea-
son pattern 3 (Fig. 2.2b). Are individual glands
showing branching and forming, for example,
X, V, T, and Y glandular shapes (not illustrated
in the 2005 diagram) still consistent with pattern
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Fig. 2.2 Gleason grade 3 includes discrete infiltrative
glands with well-formed lumina (a). Individual glands
showing some modifications of size and shape such as
branching (not illustrated in the 2005 diagram) are still in-
terpreted as pattern 3, although some may interpret them
as pattern 4 (b). Cribriform rounded, well-circumscribed

3 or do they represent pattern 4? Indeed, many
uropathologists would consider these common
morphologies to represent pattern 3, but unfor-
tunately this cannot be reconciled using the 2005
ISUP Gleason diagram.

More stringent criteria were established by the
2005 ISUP consensus conference concerning crib-
riform pattern 3 glands. Only rounded, well-cir-
cumscribed glands of the same size as the normal
glands, with evenly spaced lumina and cellular
bridges (Fig. 2.2c) are included as cribriform Glea-
son pattern 3. In essence, these types of cancers
should morphologically resemble cribriform high-
grade prostatic intraepithelial neoplasia (HGPIN),
but lack basal cells. This definition was in contrast
to the original Gleason illustrations of cribriform

glands of the same size as the normal glands are inter-
preted as pattern 3 (c). If they are with similar cribriform
features but of larger size than a normal gland, they are
currently interpreted as pattern 4. Using the original Glea-
son system, these would have been graded as pattern 3 (d)

pattern 3, which included large, cribriform glands
with rounded and smooth contours, exceeding
the size of the normal glands (Fig. 2.2d). In the
current practice, nearly all cribriform glands are
being diagnosed as pattern 4 [13].

Gleason Grade 4

The scope of Gleason pattern 4 in the 2005 ISUP
modified Gleason system was widened. A con-
sensus was reached that ill-defined glands with
poorly formed lumina, a pattern often seen in
fused glandular structures, should also be includ-
ed under Gleason pattern 4. This novel category
was not described in the original Gleason system.
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Fig. 2.3 Gleason grade 4 includes glands that are fused (contrast them with a couple of individual glands with
(represented on the right; contrast them with the individ-  well-formed lumina in the upper right) (b), large cribri-
ual glands on the /eff) (a), glands with ill-formed lumina ~ form glands (¢), and hypernephromatoid glands (d)

Therefore, pattern 4 now includes: (a) fused
microacinar glands; (b) ill-defined glands with
poorly formed glandular lumina; (c) large, cribri-
form glands and cribriform glands with an irreg-
ular border, and (d) hypernephromatoid glands:

a. Fused glandular morphology implies that dis-
crete glandular units are lost or are unrecog-
nizable (unchanged from the original Gleason
system) (Fig. 2.3a).

b. Ill-defined glands with poorly formed glandu-
lar lumina, a novel category, is now consid-
ered pattern 4 (Fig. 2.3b). The illustrations of
this pattern remained sketchy and unclear in
the literature, thus creating some confusion
and leading to relatively open interpretation
of this concept. Distinguishing, for example,
between poorly formed glands (pattern 4) d.
and tangentially sectioned glands (pattern 3)

seems to be one of the most problematic is-
sues of the current Gleason grading. This
essentially requires two-dimensional interpre-
tation of a three-dimensional complex glandu-
lar morphology, which can be subjective.

. Cribriform glands, as previously outlined,

are nearly uniformly diagnosed as Gleason
pattern 4 in current practice, independently
of the glandular contour (Fig. 2.3¢c). In a re-
cent study, poor reproducibility was reported
among urologic pathologists in defining Glea-
son pattern 3 cribriform glands; in addition, in
73 % of the cases there was a coexistent Glea-
son pattern 4 tumor [15]. Therefore, a propos-
al has been made by Epstein to alter the 2005
ISUP diagram and to delete the cribriform 3
morphology [13, 14].

Hypernephromatoid, an infrequent glandu-
lar morphology of fused glands with clear
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Fig. 2.4 Gleason grade 5 includes sheets of cells (a), single cells and single file cords (b), glands containing comedo-
type necrosis surrounded by either cribriform (¢), or solid masses (d)

or pale cytoplasm was retained as pattern
4 (Fig. 2.3d) (unchanged from the original
Gleason system).

Gleason Grade 5

Pattern 5 remains almost unchanged from the
original Gleason system and indicates absence
of glandular differentiation, with neoplas-
tic cells forming solid sheets, cords, or single
cells (Fig. 2.4a, b). The presence of cords also
includes single file cell formation. Solid nests,
i.e., solid structures smaller than a “sheet” may
potentially pose some problems, as smaller
solid units may be interpreted as glands with ill-

defined lumina (pattern 4). Comedocarcinoma
with central necrosis surrounded by papillary,
cribriform, or solid glands also represents pat-
tern 5 (Fig. 2.4c¢, d).

Grading Variants of Prostate
Adenocarcinoma in Contemporary
Practice

Grading of different variants of prostatic adeno-
carcinoma is shown in Table 2.5 and illustrated
in Fig. 2.5a—-g):

Pseudohyperplastic = Adenocarcinoma Can-
cers with pseudohyperplastic features (large
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Table 2.5 Grading recommendations for prostate adenocarcinoma variants

3 or 4 (depending on architecture)
4 or 5 (if comedonecrosis present)
3 or 4 (extract mucin/grade architecture)

Variant Gleason grade
Pseudohyperplastic 3

Foamy

Ductal

Mucinous (colloid)

Atrophic-cystic 3

PIN-like 3 (rarely 4)
Small cell (neuroendocrine) Not graded
Squamous or adenosquamous Not graded
Urothelial carcinomas Not graded
Basaloid or adenoid-cystic Not graded

Sarcomatoid
PIN prostatic intraepithelial neoplasia

individual glands resembling normal glands,
but containing cytologically malignant nuclei),
should be graded as Gleason grade 3, in large
part based on the recognition that they are most
often accompanied by more usual Gleason grade
3 adenocarcinoma (Fig. 2.5a).

Foamy Gland Carcinoma Although most cases
of foamy (or xanthomatous) gland carcinoma
would be graded as Gleason grade 3 (Fig. 2.5b),
they can also show a higher-grade pattern and
should be graded accordingly, usually as Gleason
pattern 4.

Ductal Adenocarcinoma This is graded as
Gleason pattern 4, but if comedonecrosis is pres-
ent, it is graded as Gleason pattern 5 (Fig. 2.5¢).

Colloid (mucinous) Carcinoma Accord-
ing to the 2005 ISUP consensus conference,
mucin-containing adenocarcinoma can be graded
as Gleason pattern 3, if individual round and dis-
crete glands are floating within mucinous pools,
or Gleason pattern 4, if irregular, cribriform or
fused glands float within a mucinous background
(Fig. 2.5d). In essence, the grade of the tumor
should be based on the underlying architectural
pattern, while the extracellular mucin should be

Not graded (same grade as 5, glandular component graded separately)

ignored for grading purposes. Currently, however,
there is no consensus on this issue. Both methods
are acceptable until additional studies indicate
which method is preferable.

Atrophic or Cystic/Microcystic Adenocar-
cinoma Both are graded as Gleason pattern 3
(Fig. 2.5e, f). They are often accompanied by
usual acinar-type adenocarcinoma. Both atrophic
and cystic/microcystic adenocarcinoma variants
can be seen in association with PIN-like or pseu-
dohyperplastic carcinoma, which usually repre-
sent pattern 3 [16].

PIN-like Adenocarcinoma This is graded as
Gleason pattern 3 if discrete glandular units are
present. It can be graded as Gleason pattern 4 if
there is evidence of fusion (Fig. 2.5g).

The following types of prostatic carcinoma
should not be graded:

Small cell (neuroendocrine) carcinoma

Squamous or adenosquamous carcinoma

Urothelial carcinoma of the prostate

Basaloid or adenoid cystic carcinoma

Sarcomatoid adenocarcinoma (some would grade
as pattern 5)
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Fig. 2.5 Variants of prostatic carcinoma. Pseudohy-
perplastic carcinoma should be graded as pattern 3 (a).
Foamy (or xanthomatous) carcinoma should be graded
as pattern 4 if composed of individual glands (b) or pat-
tern 4 if composed of fused or cribriform glands. Ductal
adenocarcinoma is graded as pattern 4 (c¢); if comedone-
crosis is present, it is graded as pattern 5. Colloid (muci-
nous) adenocarcinoma is graded as pattern 3 if individual

discrete glands are floating within mucin (d) or pattern 4
if they appear irregular cribriform or fused (as rare glands
on the image). Atrophic cancer is graded as pattern 3; note
a collagenous micronodule slightly off to the left of the
center (e); cystic and microcystic cancers are also graded
as pattern 3 (f). PIN-like adenocarcinoma is graded as
pattern 3 (g); if there is glandular fusion, it is graded as
pattern 4
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Grading-Specific Glandular
Morphologies in Prostatic
Adenocarcinoma

Glomerulations (Glomeruloid
Structures)

Glomerulations are glands containing intralu-
minal, complex or cribriform structures, usually
with a single point of attachment to the outer
gland (Fig. 2.6a, b). Larger glomeruloid glands
are almost uniformly accepted as Gleason pattern
4 by urologic pathologists. The opinions are di-
vided whether all glomeruloid structures should
be assigned Gleason pattern 4, or some smaller
glomeruloid glands should be graded as Gleason
pattern 3. Based on the ISUP consensus, either
approach is currently acceptable until this issue
is clarified.

Collagenous Micronodules (Mucinous
Fibroplasia)

Glands containing collagenous micronodules
(mucinous fibroplasia) present a grading chal-
lenge because glandular architecture is sig-
nificantly altered. Collagenous micronodules
are composed of collagen and scattered fibro-
blastic cells representing an organization of the
intra- and extraluminal mucin associated with
the neoplastic glands. Mucinous fibroplasia
may also occur in fused or cribriform-appear-
ing glands. In grading collagenous micronod-
ules, it would be currently acceptable to grade
the underlying glandular architecture and to
subtract the mucinous fibroplasia, analogous
to the scenario when grading neoplastic glands
associated with mucinous adenocarcinoma
(Fig. 2.6¢, d).

Fig. 2.6 Specific glandular morphologies are grades as
follows: glomerulations which contain intraluminal crib-
riform (a) or complex structures (b) should be assigned
pattern 4. Note the occasional vacuoles in (a); if vacuoles
are present, the cancer should be graded based on the un-
derlying morphology, by subtracting the vacuoles. In the
case of collagenous micronodules (mucinous fibroplasia),
the underlying glands are graded after subtracting the

nodules; if the glands are individual, it is pattern 3 (c);
if the background glands are fused, it is pattern 4 (d). In-
traductal carcinoma is currently not graded, but a grade
is assigned to the background invasive cancer; if single
cells are present in the background (fop), it is graded as
pattern 5 (e). Signet ring-like as pattern is typically graded
as pattern 5 (f)
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Intraductal Carcinoma

Typically, intraductal carcinoma is not graded,
but a grade is assigned to the background inva-
sive cancer, which is present in the great majority
of cases and is usually high grade (pattern 4 or
5) (Fig. 2.6e). Most experts currently do not as-
sign a grade for intraductal carcinoma, but only
include a note that intraductal carcinoma is pres-
ent concomitantly with invasive carcinoma of a
certain grade. Sometimes, however, no invasive
carcinoma component is identified, particularly in
limited needle biopsy specimens. Currently, there
is no consensus how and if the isolated intraductal
component should be graded. In these situations,
it may be prudent to mention the frequent associa-
tion with high-grade adenocarcinoma and suggest
a repeat biopsy to clarify the diagnosis.

Vacuoles

Although vacuoles are usually seen in pattern 4,
they may be seen in pattern 5 or even pattern 3
cancer. Cancer should be graded based on the
underlying morphology, by subtracting the vacu-
oles (Fig. 2.6a).

Signet Ring-Like Pattern

Signet ring-like pattern is typically graded as
Gleason pattern 5 (Fig. 2.6f). However, some-
times it is difficult to distinguish signet ring-like
carcinoma from vacuoles, which can be seen in
pattern 4 or even pattern 3. If only isolated or
scattered vacuoles are present and there is ab-
sence of extensive signet ring formations, the
vacuoles should not be graded as pattern 5, but
rather the underlying cancer architecture should
be evaluated.

Tertiary Gleason Pattern 5
Gleason reported in his original study that

more than two tumor patterns occurred only
rarely and noted that there were too few cases

K. Trpkov

to permit meaningful analysis of the prognos-
tic significance of a tertiary grade (3). More
than two patterns are, however, often present
in prostatectomy specimens, and also in needle
biopsies. In RP specimens with three grades,
it is currently recommended by the 2005 ISUP
consensus that the tertiary pattern be reported
separately when it is of higher grade than the
primary and secondary grades. The incidence of
a tertiary pattern varies greatly between series.
Some studies consider tertiary pattern only if it
is of higher grade than the primary and the sec-
ondary grades and if it represents <5% of the
whole tumor [17]. In other studies, if the ter-
tiary component comprises >5 % of the tumor,
this is considered to be a secondary pattern [18,
19]. One contemporary RP study, performed on
a consecutive patient population from a single
center, found a prevalence of tertiary Gleason
pattern 5 of 22.5% [20]. In this study, only the
tertiary grade >5 % showed an independent and
significant association with adverse pathology,
but tertiary pattern <5 % did not demonstrate an
association with adverse outcome [20]. Thus,
there are variable approaches for considering
the extent of tertiary pattern on RP, which po-
tentially complicates comparisons of different
study results. In several RP series, it has been
clearly demonstrated that tertiary pattern 5 is a
marker of more aggressive disease, which is as-
sociated more frequently with PSA recurrence,
extraprostatic extension, surgical margin posi-
tivity, seminal vesicle infiltration, and lymph
node metastasis [17, 19]. In practice, however,
some pathologists report the GS, for example,
GS 7 (either 3+4 or 4+ 3) with tertiary pattern
5, and specify the estimated percentages of pri-
mary, secondary, and tertiary grades, usually in a
note. Other pathologists, however, maintain that
tertiary grade should always represent <5 % of
tumor, and if it exceeds 5 %, they automatically
consider it to be a secondary pattern. Despite
the recognition of these differences in practice,
both approaches should be acceptable, provid-
ed it is clearly communicated in reports and in
published studies which method was used in as-
signing the tertiary grade [18, 20, 21]. Currently,
in RP reports, many pathologists include a note
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indicating the association of a tertiary grade 5
with adverse biologic behavior.

Some have recently proposed to account for
the presence of tertiary grade 5 in RP specimens
by reporting it as follows: GS 6 with tertiary 5
becomes GS 6.5; GS 3+4="7 with tertiary 5 be-
comes GS 7.25; Gleason 4+3=7 becomes GS
7.5; Gleason 4+3=7 with tertiary 5 becomes
GS 8; and GS 8 with tertiary 5 becomes GS 8.5
[18]. While this proposal provides a rationale for
stratification of cases which could potentially be
used in prognostic nomograms, the practicality of
its application remains questionable and awaits
further confirmation [18].

Only a few studies have investigated the sig-
nificance of tertiary Gleason grade on needle
biopsy. For needle biopsies, the ISUP 2005 con-
ference recommended that final GS should incor-
porate the highest (worst) pattern present, even
if this was a tertiary one. Thus, GS on biopsy
should be derived by adding primary and highest
(worst) pattern. This question, however, required
validation, with no good data available at the
time of the consensus conference. Subsequently,
it was demonstrated that in GS 7 cancers, those
with tertiary pattern 5 on needle biopsy had a
higher risk of PSA recurrence when compared
to tumors without tertiary pattern 5 [22]. It has
been also shown that tumors with GS 7 and ter-
tiary pattern 5 had an intermediate time to PSA

failure between GS 8 and GS 9/10 tumors [23].
In another study on biopsy, Gleason grade 5 was
reported overall in 4.1% of all cancer-positive
biopsies: 2.8 % as primary or secondary pattern
and 1.3% as tertiary pattern [24]. Trpkov et al.
showed that tertiary pattern 5 on needle biopsy,
particularly in nonsurgically treated patients, had
a comparable all cause and cancer-specific mor-
tality with secondary pattern 5, but much better
outcome than patients with biopsy primary pat-
tern 5 [24]. These findings supported the ISUP
recommendation that tertiary pattern 5 found on
biopsy is roughly equivalent to secondary pat-
tern 5 and should be factored in the biopsy GS
as such.

Grading Minute Foci of Prostate
Cancer

Grading should be performed even on minute foci
of prostatic carcinoma, which are often diagnos-
tically challenging. Assignment of Gleason grade
in this scenario can be problematic and often con-
sists only of one Gleason pattern (Fig. 2.7a, b). If
individual glands are present, it is recommended
that even small foci of tumor be reported by dou-
bling the pattern and reporting it as a primary
and secondary (usually 3+3=6). The presence
of small amounts of tumor in a biopsy does not

Fig. 2.7 Minute foci of prostate adenocarcinoma should
be graded. A microfocus composed of 4-5 individual
glands represents pattern 3 (a). Inmunostains show com-
plete absence of staining for high-molecular-weight kera-

tin in the neoplastic glands, while the basal cells in the ad-
jacent benign glands are positive. Neoplastic glands show
diffuse cytoplasmic and luminal staining for racemase in
contrast to the negative benign glands (b)
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always correlate with small volume of tumor in
the prostatectomy specimens, but this correlation
has improved using extended prostate biopsies
[12, 25].

Grading Prostate Cancer After
Radiation and Other Treatments

Pathologists should also be familiar with the
changes of normal and neoplastic prostate tissue
occurring due to various treatments. If uncertain
about the diagnosis or whether to grade or not,
a pathologist should seek assistance from a uro-
pathologist. Radiation therapy (external beam
and brachytherapy, i.e., “seeds”) is a widespread
treatment for clinically localized or locally ad-
vanced prostate cancer. Cryotherapy (“freezing”)
of prostate has also been more widely used dur-
ing the last decade [26]. A biopsy is typically
performed when there is a rising PSA (usually
no less than 12 months after radiation or cryo-
therapy) to distinguish local recurrence from
metastatic disease and to determine whether addi-
tional treatment is needed. A history of radiation
or other therapies is frequently not shared with
the pathologist, and it may not be known even to
the clinician, so it is essential to be familiar with
the changes in benign and malignant glands that
occur after various treatments.

Prostate cancers exhibiting marked radiation
treatment changes typically display infiltra-
tive, poorly formed glands or single cells with
abundantly vacuolated and clear cytoplasm and
small shrunken nuclei. Similar cancer morphol-
ogy may also be seen after cryotherapy. When
only cancer with radiation or cryotherapy treat-
ment effect is seen in the specimen, the sign-
out may include a statement such as “prostatic
adenocarcinoma with extensive radiation/cryo
treatment changes” and this cancer should not
be Gleason graded. When prostatic adenocar-
cinoma does not demonstrate significant treat-
ment changes and resembles the usual type
adenocarcinoma, it should be graded. In these
cases, GS can be assigned, with wording such
as “prostatic adenocarcinoma, Gleason pat-
tern 3+4=7, without significant radiation/cryo
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treatment changes.” One may add an estimate
of the proportion (or %) of the carcinoma ex-
hibiting no treatment changes. Such a diagnosis
is important for further clinical management,
since patients with negative biopsies and pa-
tients whose cancers showed marked therapy
changes on biopsy had similar 10-year PSA re-
lapse-free survival outcomes (59 %), and those
outcomes were markedly different from patients
with positive biopsies without treatment effect
(3%) (p <0.001). The 10-year Distant Metasta-
sis-Free Survival rate in patients with negative/
marked treatment effect biopsy outcomes was
90 %, while corresponding outcome in patients
with positive biopsies without treatment effect
was 69 % (p=0.0004) [27].

Hormone-treated cancers exhibiting therapy
effects also should not be graded because of the
possibility of overgrading. One often encounters
single and shrunken cells or lack of gland differ-
entiation in this scenario. In summary, it is impor-
tant to always report GS for cancers that do not
exhibit appreciable treatment changes, because
cancer in this setting most likely represents either
de novo or recurrent disease (or possibly disease
that has not been affected or has been missed by
the treatment), which is usually associated with
WOrISe prognosis.

Concordance of Biopsy and Radical
Prostatectomy Gleason Scores

One of the expected consequences of modifying
the Gleason grading system has been an improve-
ment in the agreement (concordance) between
biopsy GS and RP GS. Before the 2005 Gleason
modification, the agreement of the biopsy and
RP GS ranged from approximately 30 to 70%
in most studies. After 2005, some studies have
indeed documented an improvement between
needle biopsy and RP GS. One study showed that
overall agreement between needle biopsy and RP
specimens increased from 58 to 72 % when the
modified Gleason system was applied [28]. Other
studies, however, failed to demonstrate signifi-
cant improvement in the GS agreement between
the biopsy and RP [29, 30]. In a study by Uemura
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et al., the biopsy-RP GS concordance using the
original Gleason system and the ISUP modified
system was 67 and 70 %, respectively [30]. Simi-
larly, Zareba et al. showed that the biopsy-RP GS
agreement did not improve significantly using the
modified Gleason system (63.4 and 65.5 %, origi-
nal vs modified Gleason, respectively). In current
practice, RP GS upgrades are reported in 36%
(mean) cases (30% in our practice) [29, 31]. The
incidence of upgrading on biopsy is documented
in current practice in fewer studies, and ranges
between 5 and 15% (5% in our practice) [29].
There are several reasons for biopsy and RP
GS discrepancies: sampling error, erroneous
pattern interpretation, borderline grades, Glea-
son grade assignment on biopsy and clinician’s
interpretation of the biopsy GS. Extended biop-
sies (ten cores) are associated with less upgrad-
ing on RP than sextant biopsies. Prostate biopsy
samples, however, represent only a fraction of a
percentage of the whole gland (<0.05 cc) and the
chance to miss a limited higher-grade cancer on
biopsy remains high. This typically occurs when
a needle biopsy cancer is graded GS 3+3=6 and
a limited pattern 4, which was not sampled in the
biopsy becomes apparent in the RP specimen,
resulting in RP upgrade of GS 3+4=7. Tumor
multifocality may be another reason for possible
discrepancies between biopsy and RP GS. With
teaching and growing experience, pathologists
also recognize the grading pitfalls and develop
better accuracy and reproducibility in their grad-
ing. Common pathology errors in grading biopsy
specimens include: (a) overcalling Gleason pat-
tern 5 on tangentially sectioned small glands of
pattern 3; (b) undercalling cribriform Gleason
pattern 4 as pattern 3; and (c) undercalling small
foci of Gleason pattern 5 (such as individual
cells, cords, or solid nests). There are also com-
mon problems in assigning borderline grades
between, for example, small glands of pattern
3 and poorly formed glands of pattern 4. Poorly
formed glands (pattern 4) may also be interpreted
as small foci of individual cells (pattern 5).
Undergrading on biopsy may also result from
difficulty in recognizing small foci of glandu-
lar fusion. Another reason for apparent discrep-
ancies between biopsy and RP GS is when the
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single highest (worst) GS in any positive core is
considered to be the representative biopsy GS for
the entire case. Using this approach in one study,
a biopsy GS 8 could be reproduced as RP GS 8
in only 21.5% cases and corresponded with RP
GS <8 in >50% of RP [31]. Similarly, the as-
signment of biopsy GS based on the primary and
the highest (or the worst) grade may account for
some discrepancies between the biopsy and RP
GS. Although pathologists usually report Glea-
son grades of each site separately, clinicians often
take the highest GS from any site when planning
treatment, which may be a possible reason for
biopsy-RP GS discrepancies [32].

Currently available prognostic tools, such as
nomograms, have limited ability to predict clini-
cally significant upgrading of biopsy GS and are
not ready for clinical application. The predictive
ability of various models to account for upgrades
and downgrades between biopsy and RP GS has
also been disappointing, which is also confound-
ed by the differences in biopsy techniques, num-
ber of cores sampled, and indications for biopsy.
Thus, GS upgrades and downgrades still remain
an important issue in clinical practice after 2005.

Inter- and Intraobserver Reproducibil-
ity of the Modified Gleason System

The modified Gleason grading system has dem-
onstrated good reproducibility along the entire
spectrum of morphologic patterns. The improve-
ment in reproducibility is likely due to the re-
fined definitions of the individual grades and the
decreased diagnosis of carcinomas with low GS
(Gleason 2-5) on needle biopsy using the modi-
fied Gleason system. Exact intraobserver agree-
ment on GS was reported in 43—78 % of cases,
and agreement within £1 unit was reported in
72-87% of cases [33, 34]. This is an improve-
ment over Gleason’s own performance, because
he was able to exactly reproduce his previous
scores approximately half of the times. Highly
variable levels of interobserver agreement on GS
have also been reported in another study (range
of 36-81% for exact agreement and 69—86 %
within + lunit) [35].
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Interobserver variability and reproducibility
in applying the Gleason scoring system are due to
various factors, including differences in training
(various mentors, different institutions), familiar-
ity with the system, varying personal experience,
volume of practice, and inherent subjectivity, as
in all grading systems. Problems still persist re-
garding the inter- and intraobserver variability
and the threshold issues (particularly Gleason
pattern 3 vs. Gleason pattern 4). These diagnos-
tic variations could potentially have an effect
on multi-institutional trials, for example, of ac-
tive surveillance, because the population of pa-
tients at different centers may differ based on the
thresholds of Gleason grading. A central, expert
review may correct these problems, but even in
this setting, the threshold issues may still persist.
Providing a review by a specialized uropatholo-
gist in problematic cases, either in routine prac-
tice in each institution or through a single central
review in a study setting may also mitigate the
variations in reproducibility. Further improve-
ments in the reproducibility of Gleason grading
can be achieved by educational activities focus-
ing on known problematic areas.

Clinical Impact of the ISUP Modified
Gleason Grading System in Practice

The impact and consequences in clinical practice
have been examined in several studies after the
ISUP modified system was introduced in 2005
[14,28-30, 36—39]. The summary result has been
an upward migration of the GS. In clinical prac-
tice, Gleason pattern 3, which was previously the
most common on biopsy, has become less com-
mon than pattern 4. Most of the studies, however,
have been performed in retrospective fashion by
reviewing previously scored cases [28, 39]. One
retrospective study on matched biopsy and RP
specimens documented a significant reduction of
GS 6 from 48 to 22 % on biopsy and from 32 to
only 6 % on RP [28]. This was accompanied by a
significant increase in GS 7 from 25 to 68 % on
biopsy and from 36 to 83% on RP. In contrast,
in routinely graded biopsy and RP cohorts before
and after 2005, which included over 1300 cases,
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similar trends were observed both on biopsy and
on RP [29]. There was a decline of GS 6 on biop-
sy from 68 to 55% after 2005, which was recip-
rocated by an increase in GS 7 biopsies from 30
to 43 % after 2005. In the same fashion, there was
a decline of RP GS 6 cancers from 47 to 32%
after 2005, accompanied by a corresponding in-
crease of RP GS 7 cancers from 48 to 60 % after
2005. The most frequent change from biopsy to
RP in patients after 2005 was an upgrade from
biopsy GS 6 to RP GS 7 (3+4) (due to secondary
pattern upgrades from pattern 3 to 4). This study
also documented a trend towards better complete
agreement for GS>7 [29).

Several changes in the ISUP 200 modified
system may account for the upward migration
in the Gleason grading. More strict definition of
cribriform pattern reduced the morphologic spec-
trum of cribriform glands interpreted as Gleason
pattern 3. Scoring of glands with poorly formed
lumina has also been adopted in practice and uni-
formly interpreted as Gleason pattern 4. Although
the morphologic spectrum of ill-defined glands
(Gleason pattern 4) may include glands which
can be interpreted either as Gleason pattern 3 or
Gleason pattern 5, the creation of this category
has allowed for routine and mainstream use of
this morphologic pattern as Gleason pattern 4.
Another reason for the Gleason upward migration
after 2005 is the rule of excluding a lower Glea-
son pattern involving a minimal (<5 %) propor-
tion of cancer in a setting of extensive high-grade
cancer. A sizable proportion of the upgrades on
biopsy may be due to the rule to incorporate ter-
tiary Gleason pattern (in practice, pattern 5) as
a secondary pattern on biopsy specimens, when
it is higher than the secondary pattern. Many
pathologists also interpret glands with more or
less complex branching (which was not explic-
itly discussed in the consensus paper) as part of
“marked” variation in gland shape criteria, which
was included in the text description of Gleason
pattern 3. Some pathologists, however, tend to
follow more closely the diagram and interpret
the irregularities or gland branching as true gland
fusion, and grade them as pattern 4, which may
also account for some upgrades from pattern 3 to
4 after 2005. Some believe that Gleason pattern
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5 is still underdiagnosed, particularly on needle
biopsy, which may prompt some pathologists to
call pattern 5 on biopsy more frequently [40].
In particular, the single cell pattern of Gleason
grade 5, the most common biopsy pattern 5, may
be potentially underdiagnosed and under-report-
ed. Tangentially sectioned small-acinar pattern 3
glands may often exhibit a focal single cell pat-
tern, or even glands with poorly formed lumina
can sometimes appear as single cells. Thus, it is
not unusual that diagnostic difficulties arise in
interpreting single cell patterns. One approach in
evaluating areas of possible pattern 5, particular-
ly on biopsy, is to consider the background can-
cer morphology. If the background cancer dem-
onstrates small-acinar pattern 3 or poorly formed
glands, pattern 4, it would be prudent not to call
these foci as pattern 5, but to interpret them as
part of the background cancer morphology.

The significance of the upward shift of the
Gleason grading in clinical practice and for pa-
tient management and prognosis is still uncer-
tain. One possible consequence may be possible
improvement in future patient outcomes for pa-
tients after 2005. This phenomenon of improved
outcomes due to tumor grade (or stage) reclas-
sification is well recognized and reflects a sta-
tistical artifact, known as the Will Rogers phe-
nomenon [41]. This phenomenon occurs when
changes are introduced in a classification system
and an intermediate-risk group is moved from a
low- to a higher-risk group, which improves the
outcomes in both groups. Another possible con-
sequence of the upward Gleason migration may
be a change in treatment practices after 2005.
Because GS is an important factor in treatment
selection (i.e., active surveillance vs. RP), the
proportion of patients reported as biopsy GS 6
may now be likely reduced, because their biopsy
GS are more likely to be reported currently as
GS>7. This may result in exclusion of some pa-
tients from active surveillance. Similarly, in some
institutions, only patients reported as GS<6 on
biopsy are considered for brachytherapy, and this
patient population may now be also potentially
reduced [29]. Pathology reviews of biopsies and
RPs on specimens read before 2005 may result
in GS regrading by using the modified Gleason,
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which clinicians and patients may not be aware
of or familiar with, thus creating confusion.
Thus, pathologists should clearly communicate
these changes in review and consult reports and
explain to clinicians and patients the reasons for
GS upgrade.

Correlation of Gleason Score
with Clinical Patient Outcomes

A true validation of the modified Gleason sys-
tem will be demonstrating its correlation with
the clinical outcomes. So far, only a few stud-
ies addressed clinical outcomes after 2005,
mainly because the follow-up in these studies
has been relatively short. Two relatively small
studies demonstrated that the GS on needle bi-
opsies using the modified system correlated bet-
ter with progression after RP [30, 39]. Tsivian
et al. found that modified GS, when analyzed in
prognostic grade groups (<7 and >7), predicted
biochemical recurrence after RP better than the
original GS groups [42]. Berney et al. reported
significant upgrading of biopsies, initially graded
during 1990-1996 and subsequently regraded
and published in 2007 [36]. Whereas the initial
grades did not correlate with survival outcomes,
the newly recorded grades, largely following the
modified Gleason system, did. In the only study
favoring the original over the modified Gleason
system in predicting disease progression, Dela-
hunt et al. reported that original Gleason system
outperformed the modified system in predicting
PSA nadir following external beam radiotherapy
and hormone therapy [43]. Unfortunately, the use
of PSA nadir, a suboptimal endpoint, limited the
significance of the study results. Aiming to estab-
lish the risk of adverse outcome for patients with
a GS 3+3=6, subsequently upgraded to GS 7 or
8 using the ISUP modified Gleason system, Dong
et al. found that 34% of patients with classical
GS 3+3=6 prostate cancer were upgraded to
modified GS 7 or 8, using the ISUP criteria [37].
Compared to patients with modified GS 3+3=6
and patients with classical GS 3+4=7, the up-
graded patients were at intermediate risk for
biochemical progression and metastasis after RP
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[37]. Another recent study has shown that pres-
ence of cribriform glands, now usually graded
pattern 4, was more likely to be associated with
biochemical failure [44].

After 2005, some studies also examined the
clinical significance of specific prostate carci-
noma variants and morphologies. While the early
studies of mucinous carcinoma from the pre-PSA
era showed adverse outcomes, more recent stud-
ies reported no deaths from disease and limited
biochemical recurrence in patients with muci-
nous carcinoma treated by RP [45]. This supports
the grading approach based on the architectural
configuration, which needs confirmation in larger
series. Another study examined glomeruloid fea-
tures in needle biopsies to establish whether there
is an association of this pattern with coexistent
high-grade carcinoma [46]. In this study, glomer-
ulations were associated with high-grade cancer
on the same core, mostly Gleason pattern 4 (80 %
of cases) and often appeared to represent a mor-
phologic transition to larger cribriform glands.
Only a minority of glomerulations were found
to be associated with pattern 3 cancer (16% of
cases). Despite the limitations and the absence of
clinical follow-up, this study supported the idea
that glomerulations most likely represent an early
stage of cribriform pattern 4 cancer and should be
graded as such [46].

One of the most compelling testimonials, so
far, of the prognostic ability of the ISUP modified
grading system came from a large study from
Johns Hopkins, which investigated pathologic
and short-term outcomes after the Gleason sys-
tem modifications in 2005 [38]. This study used
multivariable models using preoperative and
postoperative variables and demonstrated clearly
separate prognostic groups based on GS both on
biopsy and RP (<6; 3+4; 4+3; 8; 9-10). These
prognostic groups were among the strongest pre-
dictors of biochemical recurrence-free survival.
Based on their results, they proposed adding a
descriptive terminology, designated Prognos-
tic Grade Groups (PGG) I-V: PGG I for GS<6
(well-differentiated or low-grade), PGG II for GS
3+4 (moderately differentiated or intermediate
low grade), PGG III for GS 4+3="7 (moderate-
ly—poorly differentiated or intermediate grade),
PGG IV for GS 8 (poorly differentiated or high

K. Trpkov

intermediate grade), and PGG V for GS 9—-10 (un-
differentiated or high grade) [38]. Interestingly,
in contrast to previous studies, this study failed to
show that adding the tertiary pattern enhanced the
predictive value in multivariable analysis, which
included a preoperative PSA, pathologic stage,
margins, and Gleason grade on RP. Although it
is currently recommended that tertiary patterns
are noted in pathology reports for accurate grad-
ing, this study questioned whether the inclusion
of tertiary patterns added significant prognostic
information, in addition to the routinely reported
parameters.

By adopting a system that starts with GS<6
to represent a prognostic category 1 (PGGI),
one would eliminate the current situation when
Gleason grading essentially starts with GS 6.
After 2005, GS<6 category represents a more
uniform and homogeneous category, reflecting a
better patient prognosis. It has been demonstrated
that virtually no pure GS 6 cancers are associ-
ated with progression after RP, using the ISUP
modified Gleason system, whereas in the original
Gleason system this occasionally occurred [47].
Of over 14,000 totally embedded RP from mul-
tiple institutions, there was not a single case of
GS <6 cancer with nodal metastasis [48]. Clearly
defined prognostic groups would also obviate the
need to potentially introduce decimal fractions to
individual GS to better stratify patients [18, 49].
The proposals to consider these modifications
arose from the fact that 2005 Gleason grading
system introduced an upward migration, which
required better prognostic separation in the cur-
rent setting.

Future Perspectives

Although the 2005 ISUP modified grading system
is still imperfect and somewhat subjective, there
is no other marker or grading system that can be
as quickly and reproducibly applied in practice,
which underscores the pathologist’s role in patient
management. For a pathologist, the key issue re-
mains to use consistent criteria for grading and to
be attuned to the general and mainstream grading
criteria. A consistent and reproducible grading
approach will allow adaptation to future grading



2 Contemporary Gleason Grading System

modifications. It is also desirable to establish a
unified grading approach in a group practice with
regular intradepartmental consultations or consul-
tations with a uropathologist.

The 2005 ISUP modified Gleason grading has
had an enormous impact on the evolving clinical
practice of prostate cancer. It has achieved con-
siderable acceptance and has been widely used.
Certainly, further modifications and refinements
of the criteria need to be carefully validated and
confirmed in large or multi-institutional studies
with well-defined outcomes, before additional
changes are implemented. The ISUP modified
Gleason system still remains one of the most
powerful grading schemes in all of urologic on-
cology and a gold standard against which other
prospective markers are and will be compared
with and measured against in future studies. Al-
though GS is a fundamental prognostic parameter
for prostate cancer, additional biomarkers may
either complement or replace GS in the future.
Each biomarker aiming to replace Gleason, how-
ever, needs to be validated first head-to-head with
Gleason in retrospective studies, with subsequent
validation in independent and prospective data
sets and cohorts.
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