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Abstract

Introduction: Hypothesis regarding the involvement of inflammatory processes in prostate cancer has been the sub-
ject of several recent studies. Chronic inflammation generates the appearance of morphological changes of atrophic 
type, lesions located predominantly in the periphery of the gland, as well as prostate cancer (PCa). The aim of this 
paper is to assess the possible influence of associated inflammation on the Gleason score in patients diagnosed with 
Pca.
Material and method: The study was conducted on a group of 130 patients diagnosed with prostate cancer be-
tween January 2012 and August 2013. PCa diagnosis was established after histopathological examination of tissue 
fragments obtained by prostatic biopsy or transurethral resection of the prostate (TURP). Assessment protocol in-
cluded preoperative patient history, symptoms score (IPSS), digital rectal examination, abdominal and/or transrectal 
ultrasound, PSA and Qmax. Patients were divided into four groups: patients without associated inflammatory lesions 
(group 1), patients with Pca and mild inflammation (group 2), moderate inflammation (group 3) and severe associ-
ated inflammation (group 4). Prostate carcinoma was classified according to the Gleason score. We have compared 
the histopathological findings of patients diagnosed by prostate biopsy (101 to 77.70%) with those of patients under-
going TURP (29 to 22.30%).                     
Results: The Gleason score 5-6 was detected in 66 patients (50.76%), score 7-8 in 58 patients (44.62%) and score 9-10 
in 6 patients (4.61%). Cases of aggressive disease (Gleason score 7 -10) were detected by prostate biopsy, while high-
grade inflammation has been mostly associated with cases of Pca incidentally detected by TURP.
Conclusions: No significant correlations were found between the presence and degree of histologically evidenced 
inflammation and the Gleason score or the presence of Pca.
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Hypothesis regarding the involvement of inflam-
matory processes in prostate cancer has been the sub-
ject of several recent studies and is currently supported 
by the frequent association of both types of lesions in 
tissue specimens obtained by prostate biopsy, trans-
urethral resection or radical prostatectomy.Chronic 
inflammation generates the appearance of morpho-
logical changes of atrophic type, the most common 
being simple atrophy (SA) and prostatrophyc hyper-
plasia (PAH), lesions located predominantly in the pe-
riphery of the gland, as well as prostate cancer (PCa) 
[1]. In the literature, there is a variety of data related to 
the association of inflammation with benign prostatic 
hypertrophy (BPH) and prostate cancer (PCa). In case 
of BPH, many recent studies have already showed the 
influence of inflammation on prostate volume, symp-
tom progression, the risk of complications and on the 
prostate specific antigen (PSA) [2]. On the other hand, 
regarding the association with PCa, most of the stud-
ies have focused more on the cellular mechanisms in 
which inflammation occurs in carcinogenesis and less 
on the impact of inflammation in the seriousness and 
subsequent evolution of the disease. 

The aim of this paper is to assess the possible influ-
ence of associated inflammation on the Gleason score 
in patients diagnosed with Pca.

Material and methods
The study was conducted on a group of 130 pa-

tients diagnosed with prostate cancer (PCa) in the De-
partment of Urology of “St. John” Emergency Hospital 
between January 2012 and August 2013. PCa diagnosis 
was established after histopathological examination of 
tissue fragments obtained by prostatic biopsy or trans-
urethral resection of the prostate (TURP). Indication of 
prostate biopsy has been established based on PSA 
levels, changes detected on clinical examination (digi-
tal rectal examination - DRE) or both. In patients under-
going TURP, the diagnosis of Pca was incidental, as DRE 
and PSE values were normal. In these cases the surgi-
cal indication is established based on the severity of 
symptoms or due to complications and after excluding 
other causes of lower urinary tract symptoms (urethral 
strictures, neurological disorders, bladder stones etc.). 
Patients with a history of prostatitis in the 12 months 
prior to surgery were excluded from the study. All pa-
tients had sterile urine culture and a normal number of 
leukocytes in preoperative urinalysis.

Assessment protocol included preoperative pa-
tient history, symptoms score (IPSS), digital rectal ex-
amination, abdominal and/or transrectal ultrasound to 
determine prostate volume and residual volume, PSA 
and Qmax. Based on the hystopathological reports, pa-
tients were divided into four groups according to the 
scale proposed by Irani et al [3]: patients without as-
sociated inflammatory lesions were included in group 
1, patients with Pca and mild inflammation in group 
2, those with moderate inflammation in group 3 and 
those with severe associated inflammation in group 4. 

Prostate carcinoma was classified according to the 
Gleason score. Given the controversies surrounding the 
histopathological diagnosis of pattern 1 and 2, Gleason 
score 2-4 respectively signaled in ISUP (International 
Society of Urological Pathology) conference in 2005, 
we considered only Gleason score 5-10 [4]. All tissue 
samples were analyzed by the same pathologist. Based 
on these data, we evaluated the possible correlations 
between the presence and degree of inflammation 
and the Gleason score.

The associations between the presence of inflam-
mation and Gleason score were statistically analyzed 
using univariate (chi-square test) statistical tests. 
P<0.05 was considered statistically significant. SPSS 
statistical software (SPSS, Inc., Chicago, IL) was used for 
data analysis.

                                                         

Results
After histopathological evaluation of tissue frag-

ments, patients were included in the 4 groups as fol-
lows:
• Group 1 (without associated inflammation) - 49 pa-

tients (37.7%)
• Group 2 (mild inflammation) - 36 patients (27.7%)
• Group 3 (moderate inflammation) - 26 patients (20%)
• Group 4 (severe inflammation) - 19 patients (14.6%).

Age of the patients was between 53 and 88 years. 
Preoperative PSA values had ranged from 1.9 ng / ml 
to 47.5 ng / ml. 

In accordance to the recommendations of ISUP (In-
ternational Society of Urological Pathology) since 2005, 
PCa aggression was assessed by the Gleason score as 
low (score 5-6), moderate (score 7-8) and high (score 
9-10) [5]. The Gleason score 5-6 was detected in 66 pa-
tients (50.76%), score 7-8 in 58 patients (44.62%) and 
score 9-10 in 6 patients (4.61%) (table 1).
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Gleason score
Gleason score 5-6 Gleason score 7-8 Gleason score 9-10

Group 1 22 (16,93%) 26 (20,00%) 1 (0,77%)
Group 2 19 (14,62%)  14 (10,76%)     3 (2,30%)
Group 3 14 (10,76%) 10 (7,69%) 2 (1,53%)
Group 4 11 ( 8,46%) 8 (6,16%) 0 (0%)

           
Statistical analysis using chi-square test demon-

strated no significant association between the pres-
ence and the degree of inflammation with the Gleason 
score (Chi square - 5.088; p value - 0.53257709).

We tried to establish whether there is a correlation 
between the diagnostic method of PCa, the degree of 
inflammation and the Gleason score. In view of this 
purpose, we have compared the histopathological 
findings of patients diagnosed by prostate biopsy (101 
to 77.70%) with those of patients undergoing TURP (29 
to 22.30%). As expected, cases of aggressive disease 
(Gleason score 7 -10) were detected by prostate bi-
opsy, while high-grade inflammation has been mostly 
associated with cases of Pca incidentally detected by 
TURP. (Table 2 and Table 3).

Table 3.  Association between inflammation and 
Gleason score on prostate biopsy

Gleason score 5-6 Gleason score 7-8 Gleason score 9-10
Group 1          23 (17,69%)          25 (19,23%)         1 (0,77%)
Group 2          10 (7,69%)          14 (10,76%)         3 (2,30%)
Group 3           8 (6,15%)           4 (3,07%)         2 (1,53%)
Group 4           7 (5,38%)           4 (3,07%)         0 (0%)

In cases with PCa diagnosed on prostate biopsy sta-
tistical analysis also demonstrates a lack of significant 
association between inflammation and Gleason score 
(Chi square - 7.857; p value - 0.24876821).

Table 2.  Association between inflammation and 
Gleason score on TUR specimens

Gleason score 5-6 Gleason score 7-8 Gleason score 9-10
Group 1          0 (0%)         0 (0%)           0 (0%)
Group 2          5 (3,84%)         4 (3,07%)           0 (0%)
Group 3          8 (6,15%)         4 (3,07%)           0 (0%)
Group 4          5 (3,84%)         3 (2,30%)           0 (0%)

Similar results were obtained after statistical analy-
sis of cases with prostate cancer diagnosed on TUR 
specimens (Chi square – 6.618; p value - 0.15750562).

Discussion
The role of chronic or recurrent inflammation as a 

risk factor in carcinogenesis has been suggested since 
1863 by Virchow and was later demonstrated in case 
of several organ neoplasm’s such as the liver, esopha-

gus, stomach, intestine and bladder. Currently, about 
15-20% of all human cancers are considered to be due 
to chronic inflammation often triggered by exposure 
to environmental factors (toxic), infectious agents, or 
both [6]. The main mechanisms in which inflamma-
tion occurs in carcinogenesis are related to impaired 
cellular and DNA inflow and/or production of growth 
factors and cytokines, production of free radicals and 
decreased synthesis of antioxidants, stimulating angio-
genesis and cell replication [7]. 

Prostate cancer (PCa) is the most common non-cu-
taneous malignancy of elderly men, involving a high 
rate of morbidity and mortality. PCa incidence varies by 
geographic area and ethnic factors (eg. African Ameri-
cans), age and family history representing the main risk 
factors widely accepted in this type of cancer [8]. Cur-
rently available data show that the main mechanisms 
involved in the development and evolution of both 
BPH and PCA are age, hormonal imbalances, metabolic 
syndrome and inflammation [2]. The association of fre-
quent histological inflammation (especially chronic) 
with enlarged prostate (BPH) and PCa was confirmed 
by analysis of tissue specimens obtained by prostate 
biopsy, transurethral resection or radical prostatec-
tomy and led to the logical hypothesis of inflamma-
tory process involvement in the pathogenesis of both 
diseases. At the moment, there are many studies that 
have shown the involvement of inflammation in the 
etiopathogenesis of BPH, while in case of the role of 
prostatic inflammation in the appearance and subse-
quent evolution of PCa, data are less consistent and 
opinions are divided. 

The inflammatory proliferation of the prostatic 
glandular epithelium with the morphological appear-
ance of simple atrophy (SA) or proliferative atrophy 
(PIA) was introduced in 1999 by De Marzo as a precur-
sor lesion for prostate cancer, either directly or through 
high-grade PIN. Later, this theory has been validated 
by several studies [7, 9, 10, 11, 12]. 

Recent histopathological, molecular and genetic 
epidemiological studies demonstrate the essential role 
of intraprostatic inflammation in the etiopathogenesis 
of PCa [7].

Inflammation of the prostate is a common health 
problem, studies considering that a percentage of 
about 15% of the men accused at least one episode of 
prostatitis during their lifetime [13]. According to the 
National Institutes of Health classification (U.S.) in 1999, 
prostatitis is divided into four categories, the most 
common in practice (90-95%) being abacterial chronic 
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+ IIIb) [13]. 
Several clinical trials and meta-analyzes have 

showed that patients with a history of prostatitis had a 
significantly increased risk of developing PCa [7, 8]. One 
of these studies was recently published by Cheng et 
al.who based on the clinical data obtained claimed that 
a prolonged duration of prostatic inflammation is cor-
related with an additional increased risk of PCa [14].

Regarding the consequences of associated pros-
tatic inflammation with the evolution and/or Pca ag-
gressiveness, there are relatively few data available in 
the literature. A similar study recently published tries 
to establish correlations between prostate cancer and 
asymptomatic chronic inflammation of the prostate 
(type IV). After the histopathological analysis of radi-
cal prostatectomy specimens in 57 patients with Pca, 
authors found no significant differences between the 
group of patients with associated inflammation and 
those without inflammation. Also, there was no corre-
lation between the presence and extent of inflamma-
tion and the Gleason score [15].

In a recent article by Allison Glass and collabora-
tors, they studied 56 patients diagnosed with Pca and 
managed with active surveillance (AS).The patients 
underwent two or more transrectal ultrasound-guided 
prostate needle biopsies who were associated with sig-
nificant increases in chronic inflammation scores but 
with no significant changes in acute inflammation. 19 
subjects (34%) experienced a Gleason score upgrade 
from 6 or less at diagnosis, 11 (56%) of these occurring 
at the second biopsy. The investigators observed no 
significant association between chronic inflammation 
and cancer upgrade [16].

One of the most relevant reports regarding the pos-
sible correlations between the presence and degree 
of inflammation and Pca outcomes was published by 
Sabina Davidsson et al. The authors evaluated prostate 
specimens from 615 men diagnosed with incidental 
prostate cancer through TURP or adenoma enucle-
ation. All slides were assessed for the presence and type 
of inflammation, Gleason score and other histopatho-
logical features. Evidence of chronic inflammation was 
found in three-quarters of the TURP specimens, with 
moderate or severe chronic inflammation apparent in 
26%. Acute inflammation was less frequently (13%), 
but acute and chronic inflammation were positively 
associated (p<0.0001). Approximately half of the tu-
mors evaluated were Gleason score 2-6 (47%). Acute 
inflammation was inversely associated with Gleason 

score (p=0.009) and no association was founded be-
tween Gleason score and mild/severe chronic inflam-
mation (ptrend=0.80), presence of SA (ptrend=0.15) or 
PAH (ptrend=0.85). PIN lesions were more commonly 
observed in specimens with higher Gleason score (20% 
among Gleason 8-10 tumors vs 6% among Gleason 2-6 
tumors; ptrend<0.0001)

Conclusions
Based on the data provided in this study, we could 

not identify significant correlations between the pres-
ence and degree of histologically evidenced inflam-
mation and the Gleason score or the presence of Pca. 
Further studies are needed to confirm these data and 
to determine the precise role of inflammation on pros-
tate carcinogenesis and its influence on the Gleason 
score.                                                             
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