
Summary 

Introduction: The choice of prostate cancer treatment depends mainly on the stage of cancer. Current 

methods of local treatment are associated with significant complications and only selected groups of 

patients benefit from radical treatment. It is increasingly recommended to postpone radical treatment in 

favor of watchful waiting and active surveillance. While planning of optimal management, it is crucial 

to carefully assess the risk of disease progression, which is currently based on selected clinical and 

pathomorphological parameters. It becomes necessary to search for new, more precise risk stratification 

methods. 

Aim: The aim of the study was to investigate the usefulness of selected morphological parameters and 

immunohistochemical expression of ERG, PTEN, and SPINK1 in prostate biopsy material to assess the 

stage of prostate cancer and the risk of unfavorable course of the disease. 

Materials and methods: The study was conducted on archival material of the Department of Clinical 

Pathomorphology of the Medical University of Lublin obtained from 151 patients with prostate cancer 

diagnosed between 2005 and 2015. In core-needle biopsy samples the morphological parameters were 

assessed: core length, presence and length of prostate adenocarcinoma in core, Gleason score. Additional 

parameters were also calculated: the ratio of cancer length to core length, cumulative cancer length in 

all cores, the potential volume of single cancer focus, and cumulative potential volume of cancer foci. 

Tissue microarray immunohistochemistry was performed to assess the expression of ERG, PTEN, and 

SPINK1. The collected data were compared to clinical variables and histopathological findings after 

radical prostatectomy. 

Results: The pT3 primary tumor extent was observed in patients with higher PSA levels (p<0,0001), 

a higher number of cores involved with cancer (p=0,0018), a higher length of cancer in a single core 

(p=0,0055), a higher sum of cancer length in cores (p=0,0014), a higher sum of the calculated volumes 

of cancer foci (p=0,0033) and a higher maximum cancer length to core length ratio (p=0,0173). Regional 

lymph node involvement occurred in patients with a higher number of cores involved with cancer 

(p=0,0038), a higher length of cancer in a single core (p=0,0076), a higher sum of cancer length in cores 

(p=0,0006), a total calculated volumes of cancer foci (p=0,0029) and a higher maximum cancer length 

to core length ratio (p=0,0038). ERG expression was less common in patients with bladder margin 

infiltration (p=0,047) and more common in patients with perineural invasion  

(p=0,011). In patients with ERG expression, loss of PTEN expression was associated with pT3 stage 

(p=0,014). No cases were found with simultaneous expression of ERG and SPINK1 (p=0,005).  

pT3 stage was predicted with sufficient accuracy (AUC=0,77) using a model based on maximum tumor 

focus volume (OR=1,002; 95%CI=1,001-1,003; p=0,0058) and serum PSA (OR=1,21;  

95%CI=1,1-1,34, p=0,0001). The presence of extraprostatic extension was predicted with sufficient 

accuracy (AUC=0,77) using a model based on serum PSA (OR=1,12; 95%CI=1,04-1,2; p=0,0013) 

and cumulative potential volume of cancer foci  (OR=1,001; 95%CI=1,0004-1,0018, p=0,0022). 



The presence of perineural invasion was predicted with good accuracy (AUC=0,87) using a model based 

on age (OR=1,12, 95%CI=1,02-1,23; p=0,02), loss of PTEN expression (OR=4,56,  

95%CI=1,1-18,87; p=0,037), Gleason score>7 (OR=6,5; 95%CI=2,01-21,02; p=0,0018), presence of 

ERG expression (OR=6,75; 95%CI=2,06-22,1; p=0,0016), ratio of cancer length to core length  

(OR: 46,87; 95%CI=5,57-394,27, p=0,0004). Extraprostatic extension can be predicted with good 

accuracy taking into account the location of cores taken (AUC=0,83 for right lobe, AUC=0,85 for left 

lobe). 

Conclusions: ERG expression assessed in core needle biopsy is more common in cancers that show 

perineural infiltration, and less common in cancers that show bladder margin infiltration. Total loss of 

PTEN expression assessed in core needle biopsy may predict a higher stage of prostate cancer, especially 

in cases with ERG overexpression. SPINK1 expression is rare and was not useful in the study sample 

to predict the stage of cancer. The combination of ERG and PTEN immunohistochemical expression, 

morphometric and clinical parameters allows good discrimination of patients with extraprostatic 

extension. The assessment of morphometric parameters describing the extent of cancer in the core 

biopsy together with the location of the core allows more accurate discrimination of patients with 

extraprostatic extension. The frequency of upgrading depends on the number of cores taken and the 

serum PSA level. 

 


