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Tumour grading
Critical prognostic parameter

▪ Prostate

• Surveillance vs RP

▪ Bladder

• Surveillance vs BCG

▪ Endometrium

• Surveillance vs Chemo

▪ etc etc etc …………………

Tumour grading
Lecture outline

▪ Issues with current grading practice

▪ Alternative approach to grading

A little less about the 
SPECIMEN

A lot more about the 

PATIENT

An alternative approach

Unlike a stamp album 
pathology report has practical utility
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Food for thought Alternative approach to grading

▪ Bladder cancer grading

• General grading issues

• Can be extrapolated to other tumours

▪ Prostate cancer grading

• Specific issues

Alternative approach to grading

▪ Why different approach?

▪ What different approach?

▪ Clinical utility of this approach

Tumour grading: current focus
Is this really appropriate?

Accuracy Correct cut-off

Precision Exact cut-off

Reproducibility Reproducible cut-off

Tumour grading
Accuracy overrated?

Risk increases with increasing grade

Higher-risk tumours may need Rx

Tumour grading
Accuracy overrated?

▪ Risk increases with increasing grade

▪ Higher-risk tumours may need treatment

▪ Minimum risk warranting Rx?

• No consensus where the cut-off should be

Low-grade High-grade

? ? ?
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Cao D et al. Urology 
2010; 76:593-599.

Grading outcome data

▪ Based on patient cohorts

▪ Reflects outcome of obvious cases

• Not affected by borderline cases

• Randomly distributed across groups

• Similar outcome: effect cancelled out

Tumour grading
Accuracy overrated

▪ Arbitrary cut-offs

Low-grade High-grade

Hypertension

140 (hypertension) not different from 139 (prehypertension)

Lowering to 130 could reduce underdiagnosis/underRx

• Risk of overdiagnosis/overtreatment

Systolic BP 135
• Europe: prehypertension
• USA: stage 1 hypertension

Tumour grading
Accuracy overrated

▪ Arbitrary cut-offs

Low-grade High-grade

Increasing risk of overRx Increasing risk of underRx
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Low-grade High-grade

Tumour grading
Precision necessary?

▪ Need to get agreed cut-off precisely right?

Tumour grading
▪ Bad end of LG behaves like good end of HG

Low-grade High-grade

Analogous to BP 135-145

Tumour grading
Precision not necessary

Low-grade High-grade

Reasonable to treat as either LG or HG

Hypertension

▪ “Normal

• No Rx

▪ “Bad” prehypertension

• Rx if other risk factors

▪ “Good” stage 1

• Rx if other risk factors

▪ “Bad” stage 1

• Rx

119

139

140

159

Tumour grading
Reproducibility critical?

Low-grade High-grade

Tumour grade 
High-grade: good vs bad end 

Not really different from LG Very different from LG

▪ Distinction critical
▪ Very high reproducibility

Low-grade High-grade
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Tumour grade
Low-grade vs high-grade

Not really different from HG Not really different from LG

▪ Low reproducibility
▪ Distinction not critical

Low-grade High-grade

Tumour grading
Reproducibility not critical

Low-grade High-grade

Not critical in morphologically borderline tumours
(important only in obvious cases)

Limitation of reproducibility studies

▪ Selection bias

• Cases

• Participants

Tumour grading
The crux of the problem

Pathologists and Surgeons
The communication gap

Surgeons don’t do histology
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Surgeons 
view radiology 

but not 

pathology

A 
communication 

gap

Tumour grading issue

▪ Grade is a morphological and biological continuum 
with arbitrary cut-offs

▪ Suboptimal communication?

RCC Staging
A biological continuum with arbitrary cut-offs

▪ We report dimension in mm not just stage
▪  69mm (pT1), 71mm (pT2), 152mm (pT2)

pT2
(>70mm)

pT1
(up to 70mm)

▪ We report dimension in mm not just stage
▪ But grade reported as discrete variable

Low-grade High-grade

pT2
(>70mm)

pT1
(up to 70mm)

Path report: “high-grade”

Essentially the same as LG
(could be treated as LG)

Very different from LG
(must be treated as HG)

Low-grade High-grade

Report may not indicate where an individual case lies 
within the grade spectrum (cf. RCC stage or hypertension)

Pathologists and Surgeons
Reports must bridge this communication gap
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Borderline LG/HG
How to report?

▪ Good HG behaves like bad LG

Low-grade High-grade

Reasonable to treat as either LG or HG
based on patient preference and other risk factors

Distinction less critical if proper communication

▪ Accuracy over-rated

▪ Precision not necessary

▪ Reproducibility not critical

2023;76:291-92

Proper communication (of message) more 
important than precision or reproducibility

Clinical utility of this approach

▪ Urothelial carcinoma grading

▪ Prostate cancer grading

▪ (applicable to other tumours too)

Grading Ta urothelial carcinoma

▪ WHO 1973

• G1 – G2 – G3

▪ ISUP 1998/WHO 2004

• Non-invasive low-grade carcinoma

• Non-invasive high-grade carcinoma

WHO 1973 issue
Grade 2 category

▪ Large number of tumours end up as G2

▪ G2 category heterogeneous

• Significant number of G2 tumours progress

WHO 2004
Most important rationale: Rx 

▪ G2Ta may have significant progression risk

▪ Some G2Ta patients should receive BCG
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1973

BCG

2004

BCG

▪ WHO 2004 recommends labelling  bad Grade 2 
as high-grade, which would be treated with BCG

Grade 1 Grade 2 Grade 3

PUNLMP Low-grade High-grade

1973

2004

G1 G 3

PUNLMP LG HG

Urothelial carcinoma grading
WHO 1973 vs. 2004

▪ Not translatable

• Except at extremes

G 2

WHO 2004: issue

▪ High-grade wider than G3 (includes G2/HG)

▪ Risk of over-treatment

1973

2004

G1 G 3

PUNLMP LG HG

G 2

WHO 2004: over-grading issue

▪ Practicing pathologists may widen HG still further

• Borderline LG/HG tumours categorised as HG

WHO 2004 issues

▪ Primarily about communication?

Urothelial carcinoma
WHO 2004: high-grade

Not really different from LG Very different from LG

Low-grade High-grade

Report does not indicate where an individual 
case lies within the grade spectrum!
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Low grade High gradeEva

Theo

Murali

Low grade G2/HG G3/HG

G2/HG G3/HGG1/LG G2/LG

2024;84:421-428

Head-to-Head:

How many categories for grading urothelial carcinoma?

REVIEW

2024;84:421-428

Head-to-Head:

How many categories for grading urothelial carcinoma?

REVIEW

2-tier system better
Arguments in favour

▪ More reproducible

▪ Easier for pathologist

▪ Better for clinicians

▪ Corresponds with dual nature of bladder cancer

More tiers less reproducibility?

▪ k value must be corrected for number of 
categories

• Single tier grading system: 100% reproducibility (and 
zero clinical utility)!

▪ Reproducibility between adjacent grades less 
important with more grade categories

• Analogous to reporting % Gleason pattern 4

• GS 7 split into 11 categories (<10%, 10%, 20% ….)

• Distinction between 3+3/4+3 less critical if % reported

More tiers harder for pathologist?

▪ Easier because distinction between adjacent 
grades less important if more categories reported

• LG/HG distinction critical in binary system

• LG/HG distinction less important if LG and HG 
categories split

More tiers harder for clinicians?
Binary system easier for guidelines?

▪ Multiple tiers can be combined

• Analogous to Gleason grading

• Gleason grades converted to Grade Groups

• Analogous to bladder tumour size

• 3cm cut-off used for risk stratification

• Tumour size recorded in cm

• Not as <3cm or >3cm
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2 categories corresponds to 2 pathways? Urothelial carcinoma
Two pathways

▪ Low-grade pathway

▪ High-grade pathway

▪ Biologically different

▪ Morphologically different

▪ Genetically different

Non-invasive (Ta) bladder cancer
Natural history

▪ G1 Ta papillary urothelial carcinoma

• Significant recurrence rate (55%)

• Progression rare

• Normal life expectancy

▪ G3 Ta papillary urothelial carcinoma

• High recurrence rate often as invasive (27%)

• Significant risk of mets/death (25%)
T1 – T2 – mets - death

G3 TaBenign

Benign G1 Ta

Normal life expectancy

progression

carcinogenesis

carcinogenesis

Dual pathway model

Netto GJ, Cheng L. Arch Pathol Lab Med 2012;372-390.

Dual pathway model Urothelial carcinoma
Two pathways: different Rx?

▪ Low-grade pathway

• Focus on avoiding overRx

▪ High-grade pathway

• Focus on avoiding underRx
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Urothelial carcinoma
Two pathways

▪ Low-grade pathway

▪ High-grade pathway

▪ Biologically different

▪ Morphologically different grey zone

▪ Genetically different

2 categories corresponds to 2 pathways?

▪ True only at extremes

▪ Borderline LG/HG may be either pathway 

Grading bladder cancer
Which grading system?

WHO 1973 or 2004?

WHO 1973

WHO 2004 PUNLMP LG

G1 G 2 G 3

HG

Urothelial carcinoma grading
WHO 1973 + 2004

▪ Better risk stratification

▪ Better informed patient and clinician

1973 + 2004
G2

HG

G1

LG

G2

LG

HG

G 3

WHO 1973 +2004: issue

▪ Reporting 2 systems for each tumour 
cumbersome

▪ Need a new multi-tier grading system?

ISUP expert panel proposal

Eur Urol Focus 2021 Mar 23 [Epub ahead of 
print]
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ISUP expert panel proposal

ISUP bladder grading consensus conference September 2022 

ISUP 2022 recommendation
Split high-grade

Better communication of where an individual 
case lies within the high-grade spectrum!

LG HG/G2 HG/G3

My preference
Split LG and HG

Better communication of where an individual 
case lies within the entire grade spectrum!

LG/G1 HG/G2 HG/G3LG/G2

Splitting LG category
Clinical significance

Non-invasive (Ta) bladder cancer
Natural history

▪ G3 Ta papillary urothelial carcinoma

• High recurrence rate often as invasive (27%)

• Significant risk of mets/death (25%)

UnderRx OverRx

G3 non-invasive UC: Avoid underRx

G3 identified by splitting HG category
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Non-invasive (Ta) bladder cancer
Natural history

▪ G3 Ta papillary urothelial carcinoma

• High recurrence rate often as invasive (27%)

• Significant risk of mets/death (25%)

▪ G1 Ta papillary urothelial carcinoma

• Significant recurrence rate (55%)

• Progression rare

• Normal life expectancy

• Baseline imaging

• Cystoscopy: 3 months, 1 year and annually for at least 5 years

UnderRx OverRx

G1 non-invasive UC: Avoid overRx

G1 identified only if LG category split

Clinical utility of splitting LG

▪ LG/G1 definitely not HG

▪ Could be managed more conservatively

• Less cystoscopic follow-up

Clinical utility of splitting LG

▪ LG/G1 definitely not HG

▪ Could be managed more conservatively

• Less cystoscopic follow-up

▪ 4 tiers would preclude “middle grade dumping”

LG/G1 HG/G2 HG/G3LG/G2

Tumour grading
Communication is key

▪ Implications for other tumours (eg. endometrial)

• Adoption of a binary system would hamper risk 
stratification
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AI for tumour grading
Better precision and reproducibility?

▪ Not necessary?

▪ “Interobserver” variation between AI algorithms?

▪ Will not sort out issues of communication and 
interpretation

Gleason grading

▪ Arbitrary subjective cutoffs in a biological 
and morphological continuum

▪ Critical for patient management

▪ Significant inter(and intra)-observer variation

3+3 3+4 4+3 4+4 4+5 5+4 5+5

Biopsy Gleason score

Perfect precision not necessary

Borderline Gleason pattern 4

▪ Good Gleason 7 behaves like bad Gleason 6

Gleason 6 Gleason 7

Reasonable to report as either Gleason score 6 or 7

Reasonable to treat as either Gleason score 6 or 7

3+3 3+4 4+3 4+4 4+5 5+4 5+5

Biopsy Gleason score

Perfect precision not necessary nor possible

Article first published online: 24 MAR 2016
DOI: 10.1111/bju.13458 United States and Canadian Academy of 

Pathology annual meeting 2015

Bx: 4 + 4 = 8

Radical: ≈50% downgraded (≈20% primary pattern 3)
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Article first published online: 24 MAR 2016

DOI: 10.1111/bju.13458 United States and Canadian Academy of Pathology annual 
meeting 2015

Bx: 4 + 3 = 7
Radical: ≈40% downgraded

Bx: 3 + 4 = 7
Radical: ≈20% upgraded

Borderline pattern 4

▪ Key is to communicate that the grade is 
borderline so that patient can be offered 
options

Reporting borderline GS 6 vs 7
My approach

▪ Report favoured GS

▪ Add comment

• “GS 3+3 (focally bordering on pattern 4)”

• “GS 3+4 (just amounting to pattern 4)”

Reporting borderline GS 6 vs 7
My approach

▪ Report favoured GS

▪ Add comment

• “GS 3+3 (focally bordering on pattern 4)”

• “GS 3+4 (just amounting to pattern 4)”

Use comment only in truly borderline cases

Less issue if GS changed on review

Gleason pattern 4 vs 5
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Single cells/cords: k=0.369.

Am J Surg Pathol 2015;39:1242-49.

Diagnosis of Gleason Pattern 5 Prostate Adenocarcinoma 

on Core Needle Biopsy: An Interobserver Reproducibility 

Study Among Urologic Pathologists

Pattern 4: 64%
Pattern 5: 36%

Courtesy Rajal Shah

“foci bordering on pattern 5” “GS 3 + 4 = 7 (bordering on pattern 5)”

▪ AS still an option?

▪ Prompt re-biopsy if considering AS?

MDT slide review
Grade precision not critical

▪ Try not to change borderline score

▪ Consider whether reported score acceptable 
rather than how you would report it

▪ Reporting pathologist 3+3, 
my opinion: borderline 3+4

• I would report as 3+3 with foci bordering on 4

• Biologically same as borderline 3+4

Gleason score 7
Reporting percentage pattern 4

▪ Communication rather than precision

91 92
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Reporting precise % pattern 4
Impossible

▪ Mental computation of multiple fields

▪ What are we comparing to calculate %?

Percentage pattern 4
Percentage of what?

▪ What are we comparing?

• Area of tumour (only tumour)?

• Area of prostate involved by tumour (tumour + stroma)?

• Number of tumour cells?

More prostate area More tumour area

More 
tumour 
cells

Gleason score?

% pattern 4: number of cells or area?

Area: 3 + 4 = 7
Number of cells: 4 + 3 = 7

Gleason score 7: % pattern 4
Rationale

▪ Communication rather than precision

Reporting % pattern 4
Focus on the message

▪ <10%: not really different from bad   3+3

▪   50%: not really different from good 4+3

▪   60%: not really different from bad   3+4

▪   90%: not really different from good 4+4
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GG2 (area) or GG3 (number of cells)?

May be neither

Two separate tumours?

Borderline Gleason score
Key is communication and interpretation

▪ Precision less important than 
communication (by pathologist) and report 
interpretation 
(by clinician)

Gleason 4+3 (80% pattern 4)

▪ Grade Group 3

▪ At least intermediate risk

▪ Bone scan to exclude mets

▪ Precludes active surveillance?

Gleason pattern 3

Gleason pattern 4

20mm tumour

Gleason 4+3 (80% pattern 4)

▪ Grade Group 3

▪ At least intermediate risk

▪ Bone scan to exclude mets

▪ Precludes active surveillance?

Gleason pattern 3

Gleason pattern 4

20mm tumour

2mm tumour

80% pattern 4 (GG3) in a 2mm focus

▪ Key is to highlight issue at MDT

▪ AS could still be on the table

Positive cores with different grades 
Which score to report?

▪ Overall score?

▪ Separate GS for each positive core?

103 104
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Cores with different grades
Which score would clinicians use?

A. Right apex: 3mm  GS 3 + 3 = 6

B. Right mid: 6mm  GS 3 + 4 = 7 

C. Right base: 2mm  GS 4 + 3 = 7 

D. Left apex: 10mm  GS 3 + 3 = 6

E. Left mid: 1mm  GS 4 + 4 = 8

Global   GS 3 + 4 = 7 

78% would use highest GS ignoring extent

J Clin Pathol 2018;71:874-878

Positive cores with different grades 
Which score to report?

3+3 3+4 3+4 3+4 4+4 3+3 3+4 3+4 3+4 4+4

Separate high-grade tumour
Worst score appropriate?

Single tumour
Global score appropriate?

Surgeons view 
radiology

but not 
pathology

Pathology vs Radiology

Murali Varma, Dan Berney, Jon Oxley, Kiril Trpkov

Histopathology 2018;73:5-7.

Editorial: Gleason score assignment is the sole 
responsibility of the pathologist

Gleason Score assignment is the 
sole responsibility of the pathologist

▪ Pathologist is placed to identify the most 
appropriate score for an individual patient

▪ Best score may be Global or Worst based on 
the pathologist’s judgment of the case

Positive cores with different grades
Global and Worst GS identical in most cases

▪ 1 core positive

▪ Global 3+3

▪ Worst 3+4
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Concordance of “Case Level” Global, Highest, and Largest 

Volume Cancer Grade Group on Needle Biopsy 

Versus Grade Group on Radical Prostatectomy

Kiril Trpkov et al. Am J Surg Pathol 2018;11:1522-29.

• 2527 cases
• Global slightly better than Highest (60% vs 57%) 

• Global and Highest different in 180 cases
• In this subset, Global much better than Highest

(62% vs 19%) 

Global and Highest identical in 92%

Positive cores with different grades 
Which score to report?

2023;76:291-92

Positive cores with different grades
My approach

▪ Default: Global GS

▪ Add comment (additional GS) if I think there is a separate 
higher-grade tumour

115 116
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