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ISUP Grade Group Gleason Score 

1 ≤6 

2 7 (3+4) 

3 7 (4+3) 

4 8 

5 9-10 





Clinical Tumor (cT) Stage 

TX  Primary tumor cannot be assessed 

T0  No evidence of primary tumor 

T1  Clinically inapparent tumor that is not palpable 

 T1a Tumor incidental histological finding in ≤5% of tissue resected 

 T1b Tumor incidental histological finding in >5% of tissue resected 

 T1c Tumor identified by needle biopsy found in one or both sides, but not palpable 

T2  Tumor is palpable and confined within the prostate 

 T2a Tumor involves one-half of one lobe or less 

 T2b Tumor involves more than one-half of one lobe, but not both lobes 

 T2c Tumor involves both lobes 

T3  Extracapsular tumor that is not fixed and does not invade adjacent structures 

 T3a Extracapsular extension (unilateral or bilateral) 

 T3b Tumor invades seminal vesicle(s) 

T4  Tumor is fixed or invades adjacent structures other than seminal vesicles such as external 
sphincter, rectum, bladder, levator muscles, and/or pelvic wall 

Pathological Tumor (pT) Stage 

T2  Organ confined 

T3  Extraprostatic extension 

 T3a Extraprostatic extension (unilateral or bilateral) or microscopic invasion of bladder neck 

 T3b Tumor invades seminal vesicle(s) 

T4  Tumor is fixed or invades adjacent structures other than seminal vesicles such as external 
sphincter, rectum, bladder, levator muscles, and/or pelvic wall 

Regional Lymph Node (N) Stage 

NX  Regional lymph nodes not assessed 

N0  No regional lymph node metastasis 

N1  Regional lymph node metastasis 

Distant Metastasis (M) Stage 

M0  No distant metastasis 

M1  Distant metastasis 

 M1a Non-regional lymph node(s) 

 M1b Bone(s) 

 M1c Other site(s) with or withour bone metastasis 



Low-risk Intermediate-risk High-risk 

PSA <10 ng/mL 

and 

ISUP grade 1 

and 

cT1-2a 

PSA 10-20 ng/mL 

or 

ISUP grade 2/3 

or 

cT2b 

PSA >20 ng/mL 

or 

ISUP grade 4/5 

or 

cT2c 

Any PSA 

 

Any ISUP grade 

 

cT3-4 or cN+ 

Localized   Locally advanced 

 









 







https://www.sciencedirect.com/topics/medicine-and-dentistry/castration-resistant-prostate-cancer








  



 



 





 Aims Design Assessment 

I To calculate the skeletal tumor 
burden from PET/CT (PET index) 
reflecting the visual interpretation 
by a reader 
 

To assess the agreement of PET 
index with aBSI 
 

To explore the prognostic value 
of PET index 
 

To assess the agreement of PET 
index and PET index based on a 
SUV threshold (PET15 index) 

Calculation of tumor burden in 
PET: 

 Segmentation of bone lesions 
by application of different SUV 
thresholds chosen by a reader 
(PET index), and 

 based on a SUV 15 threshold 
(PET15 index) 

 

Calculation of bone volume in CT: 

 CNN-based bone segmentation 
 

Calculation of skeletal tumor 
burden: 

 PET and PET15 indices: Total 
volume of segmented lesions in 
PET/total bone volume in CT 

 aBSI from bone scan 

Kaplan-Meier estimates and log-
rank test to explore the presence 
of a survival difference between 
patients with high and low index 
values 
 

Univariate Cox proportional 
hazards regression to assess the 
association between indices and 
OS 
 

C-index to assess the 
discriminatory strenghts of the 
different indices 
 

Bland-Altman plots to assess 
index agreement 

II To develop an AI model for bone 
segmentation in CT 
 

To evaluate the AI model’s 
accuracy and reproducibility 

CNN training with manual 
segmentations of 49 bones 
 

Evaluation of the AI model in two 
CT scans (CT1 and CT1) from the 
same patient for reproducibility 
assessment 
 

Subgroup analysis of five bones 
in five patients for accuracy 
assessment between AI model 
and manual segmentations by a 
reader 

SDI to asssess segmentation 
accuracy between AI model and 
reader 
 

SD and CoV to assess the 
difference in bone volume 
calculation between AI model and 
reader 
 

Bland-Altman plots to assess 
bone volume reproducibility for 
the AI model 

III To develop an AI model for 
automated calculation of PET 
index 
 

To compare the AI model’s 
performance to reader 
performance, and to a threshold-
based model 

Calculation of tumor burden in 
PET: 

 CNN-based segmentation of 
bone lesions (PET index), and 

 based on a SUV >15 threshold 
(PET15 index) 
 

Calculation of bone volume in CT: 

 CNN-based bone segmentation 
 

Calculation of tumor burden: 

 PET and PET15 indices: Total 
volume of segmented lesions in 
PET/total bone volume in CT 

Bland-Altman plots to assess 
index agreement 
 

Spearman rank correlation to 
assess index correlation 
 

TP, FP and FN number of 
lesions, and sensitivity and PPV, 
for lesion detection 

IV To develop an AI model for the 
detection of pelvic lymph node 
lesions in PET/CT 
 

To compare the AI model’s 
performance to reader 
performance 

Training with manual 
segmentations by three readers 
 

Evaluation against three readers 

TP, FP and FN number of 
lesions, and sensitivity and PPV, 
for lesion detection 



Age, years  

Mean (SD) 73 (8.6) 

PSA, ng/mL  

Median (range) 84 (4-5740) 

Gleason Score, n  

≤6 6 

7 (3+4) 8 

7 (4+3) 10 

8 6 

9-10 19 





Age, years  

Mean (SD) 66 (5.5) 

PSA, ng/mL  

Mean (SD) 28 (20) 

Gleason Score  

5-6 4 

7 (3+4) 17 

7 (4+3) 11 

8-10 58 

cT Stage  

T1c 14 

T2 30 

T3 46 



Paper Training 
Set (n) 

Study Group Validation 
Set (n) 

Study Group Test 

Set (n) 

Study Group 

I 25 Sahlgrenska 20% of training  Sahlgrenska 48 Odense 

II 100 Sahlgrenska 20% of training  Sahlgrenska 46 Odense 

III  Skåne (n=53)  Skåne (n=18)  Skåne (n=18) 

 116 Odense (n=29) 26 Odense (n=8) 26 Odense (n=8) 

  Uppsala (n=34)     

IV 125 PSMA 36 PSMA 50 PSMA 
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𝐷𝐼𝐶𝐸(𝐴, 𝐵) =
2|𝐴 ∩ 𝐵|

(|𝐴 + 𝐵|)





 



 



Fig. 11.
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