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INTRODUCTION 

Prostate cancer is the most common cancer in men and 

also the second most common reason of cancer related 

deaths.1 Among many diagnostic tests routine 

measurements of prostate specific antigen (PSA) has an 

important role in diagnosis.2 Even though PSA levels 

between 0-4 ng/ml is generally accepted as normal range, 

there is no world widely accepted cut-off value. Different 

grouping scales were defined for preoperative PSA 

levels. But the most commonly used one is low-risk 

(PSA<10 ng/ml), medium-risk (PSA 10-20 ng/ml) and 

high risk (PSA>20 ng/ml).3 PSA level is most commonly 

used for determining patients to whom needle biopsy 

should be performed. However, many studies point out 

the PSA level may also correlate with the biological 

aggressiveness of the tumor.  

Many histological parameters such as Gleason score, 

extra prostatic extension, involvement of 

vesiculoseminalis, status of lymph nodes and surgical 

margins can be essential for predicting prognosis in 

addition to preoperative PSA levels.4 In this study, 

authors aimed to investigate the relationship between 

preoperative PSA level, Gleason score, tumor volume, 
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surgical margin status, extra prostatic extension and 

histopathological features in prostate cancer cases treated 

with RP. 

METHODS 

A total number of 90 cases diagnosed with prostatic 

adenocarcinoma between January 2013 and January 2018 

and treated by RP were included in this study. Patients 

had no measurement of PSA before the operation were 

excluded from the study. All of the specimens were 

evaluated with same procedure as all surgical margins 

were inked and all of the specimens were submitted for 

microscopic evaluation totally. The presence of 

histopathological features was noted for each case. 

Gleason score was used as grade grouping which was 

accepted by WHO in 2016.5,6 The presence of high grade 

prostatic intraepithelial neoplasia, intraluminal mucin and 

foamy cytoplasm were estimated as positive even seen in 

a single gland.  

The relations between all of the histopathological 

parameters such as Gleason score, extra prostatic 

extension, perineural invasion, vascular invasion, 

ganglion involvement, tumor positive surgical margins, 

necrosis, vesiculoseminalis involvement, HGPIN, 

intraluminal mucin, and foamy cytoplasm were studied in 

addition to the preoperative PSA levels.  

Patients were grouped according to preoperative PSA as 

low-risk (<10 ng/ml), medium-risk (10-20 ng/ml) and 

high-risk (>20 ng/ml). These groups were then compared 

for differences among histopathological features. 

ANOVA test was used for continuous variables, chi-

square test and Kruskal-Wallis test were used for 

categorical variables. The statistical analysis was done by 

SPSS v22.0 (SPSS Inc, Chicago, IL, USA) and a p 

value<0.05 was accepted as significant.  

RESULTS 

The mean age and preoperative PSA level was found as 

64.16, and 12.33, respectively. Nine cases (10%) were 

located in the right lobe, 11 (12.2%) were in the left lobe 

and in 70 cases (77.8%) both lobes of the prostate were 

involved by the tumor. Nineteen (21.1%) of the tumors 

were orientated in anterior part of the prostate, whereas 

71 of them (78.9%) in the posterior part. All of the cases 

were alive except only one patient (1.1%). The 

distribution of the Gleason grade groups were as follows; 

34 cases (37.8%) grade group 1, 37 cases (41.1%) grade 

group 2, 10 cases (11.1%) grade group 3, 4 cases (4.4%) 

grade group 4 and 5 cases (5.6%) grade group 5.  

Authors could not reach the preoperative PSA level of 

two cases. According to the preoperative PSA levels 50 

of the cases were in the low-risk group (PSA<10ng/ml), 

25 were in the intermediate-risk group (PSA 10-20 

ng/ml) and 13 were in the high-risk group (PSA >20 

ng/ml).  

According to PSA level groups, the mean ages of the 

low-risk, intermediate-risk and high-risk groups were 

found as 63.5, 65 and 64, respectively, but the difference 

was not significant.  

Extra prostatic extension (EPE) was observed in 35 cases 

(38.9%). Tumor positive surgical margins were detected 

in the apex in 18 cases (20%), in the base in 11 cases 

(12.2%) and in the lateral margins in 47 cases (52.2%). 

The presence of EPE and tumor positive base margin 

showed significant relation among PSA groups (p=0.002 

versus p=0.009, respectively) 

Among all cases; 22 cases (24.4%) showed 

lymphovascular invasion, 67 cases showed (74.4%) 

perineural invasion, 49 cases (54.4%) showed ganglionic 

involvement, 3 cases (3.3%) had metastasized to regional 

(obturatory) lymph nodes, and 11 cases (12.2%) involved 

seminal vesicles. The presence of lymphovascular 

invasion and the involvement of the seminal vesicles 

showed significant relation among the PSA groups 

(p=0.019 versus p=0.002, respectively). No significant 

relation was observed between PSA groups and 

perineural invasion, ganglionic involvement and lymph 

node metastasis.  

High grade prostatic intraepithelial neoplasia near 

tumoral glands was seen in 71 cases (78.9%). Other 

histopathological features such as intracytoplasmic mucin 

and foamy cytoplasm were observed in 36 (40%) and 26 

cases (28.9%) respectively. Intracytoplasmic mucin and 

foamy cytoplasm was more common in low-risk PSA 

group and the difference was significant (p=0.008 and 

p=0.002, respectively). 

DISCUSSION 

Preoperative PSA level is one of the most widely used 

measurement for determining patients risky for prostate 

cancer. Although the cut-off values of PSA may change 

between different centers the general approach is to 

biopsy patients with a minimum PSA level of 4 ng/ml. 

The most common subclassification of PSA groups were 

divided into 3 categories for cancer risk as low- risk, 

intermediate-risk and high-risk levels.3 This was the main 

point of present study.  

Various researches can be found in the literature focusing 

on the prognostic effect of the age in prostate cancer. 

However, it is still controversial that if age is a major 

prognostic factor or not.7 Some studies supported 

younger patients had a better outcome than older 

patients.8 In present study, authors found no significant 

relation between age among PSA groups.  

Gleason grading is the most commonly used grading 

system for prostate cancer which is revised by WHO in 

2016.5,6 The revised system defines grade grouping from 

1 to 5. This grade grouping is strongly correlated with 

prognosis similar with classical Gleason grading. As most 
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of present patients were alive (98.9%) authors could not 

make a realistic comment on the role of grade grouping 

on PSA risk groups.  

On histopathological evaluation of RP specimens many 

different features were assessed. Among these 

parameters, vascular invasion (lymphatic or venous) has 

no role in pathological staging. Even though, 

lymphovascular invasion is generally seen in advanced 

tumors, isolated effect of vascular invasion on prognosis 

remains a mystery.9 In present study, vascular invasion 

was observed in 22 cases. Six of these cases had high-risk 

PSA level and there was a significant relation between 

PSA risk groups and lymphovascular invasion (p=0.019). 

Similar to this, perineural invasion was detected in 67 

cases but authors found no significant relation for the 

presence of perineural invasion among PSA groups 

(p=0.103). 

Extraprostatic extension (EPE) is defined as the direct 

extension of tumor cells beyond the confines of the 

prostatic capsule into periprostatic adipose tissue. EPE is 

one of the most important prognostic factor as it also 

changes the tumor stage to a T3 lesion, locally advanced 

disease.5 Also it is very important not to misdiagnose 

involvement of skeletal muscle, ganglions, or individual 

nerves by tumor cells as EPE. Similar with the literature 

the presence of EPE showed significant relation among 

PSA groups (p=0.002) which can point out that higher 

PSA levels may indicate advanced stages.  

Involvement of the seminal vesicles is another important 

factor which associates with T3 disease (who 2016).2 

Seminal vesicle involvement is hard to define as the 

epithelial cells of the seminal vesicles are characterized 

by the presence of hyperchromatic and pleomorphic 

nuclei, but the presence of lipofuscin pigment may help 

to distinguish normal seminal vesicles. Thus, the 

involvement of the seminal vesicles should be interpreted 

cautiously. Similar with EPE, the involvement of the 

seminal vesicles showed significant relation among PSA 

groups (p=0.002) pointing out the advanced stage patients 

generally have higher PSA levels. 

Surgical margin positivity is one of the most important 

prognostic factors in many tumors as well as prostate 

cancer. In RP specimens three different surgical margins 

were described as the apex, the base and the lateral 

margins of the prostate. Authors assessed these three 

margins among PSA groups, but only base margin 

positivity showed significant relation among PSA groups. 

However, authors observed margin positivity in mostly 

intermediate and high-risk groups. This might be 

explained as the larger tumor size may cause higher PSA 

levels. 

In addition to the known classical prognostic 

histopathological factors such as Gleason score, extra 

prostatic extension, vascular invasion, perineural 

invasion, positive surgical margins, authors also 

investigated the prognostic role of the presence of 

intraluminal mucin and tumoral cells with foamy 

cytoplasm.  Intraluminal mucin can be seen as amorphous 

basophilic secretions in the lumina of carcinomatous 

glands.7 Some tumor cells contain vacuolated or abundant 

foamy cytoplasm. These tumors are known as foamy 

gland carcinomas and graded by Gleason system.10-12 The 

two histological features mentioned above are known to 

be associated with prostatic adenocarcinoma, however 

their effect on prognosis remains a mystery.7 In present 

study, these histological features were found to be 

significantly related to PSA groups as they were detected 

more commonly in low-risk PSA group. 

CONCLUSION 

In conclusion, PSA level may not just show the risk 

category of the prostate cancer but also may be associated 

with some histopathological prognostic factors. These 

results have to be confirmed by wider studies with larger 

number of cases. 
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