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Can Prostatic Calcifications in the Peripheral Zone be
Predictors of Prostate Cancer During Diagnostic Transrectal
Ultrasound-Guided Needle Biopsy of the Prostate?
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Abstract
Introduction: Prostatic calculi are generally associated with benign prostatic hyperplasia and chronic inflammation of the
gland. Many studies have reported that prostatic calcifications (PCs) and inflammatory processes are involved in the pathogenesis of prostate cancer (PCa). In the present study, we evaluated the frequency of finding PCs in the peripheral prostatic
zone during transrectal ultrasound (TRUS) and its relationship with histologic results of the biopsy.
Methods: In total, 156 patients with prostate-specific antigen (PSA) levels >2.5 ng/ml and/or abnormal digital rectal examination findings who presented in the urology policlinics of the Bağcılar Training and Research Hospital underwent TRUS-guided
prostate needle biopsy. PCs were considered to be positive in patients with the presence of more than one hyperechoic foci in
the peripheral zone with their largest diameter >3 mm. All TRUS biopsies were performed by the same physician.
Results: Of 156 patients, PCs were observed in 41 patients. Between patient groups with and without concomitant PCs, there
was no significant difference in PSA levels, prostate volume, and patient age. PCa frequency was 41.4% among PC-positive
patients and 15.6% among PC-negative patients (p=0.001). Patients diagnosed with PCa were also categorized according to
Gleason score, and PCs were observed in all the patients with Gleason score ≥8 without any exception (p<0.05). Higher Gleason scores showed positive correlation with the presence of PCs.
Discussion and Conclusion: In the present study, we revealed the involvement of chronic inflammation and PCs in the
pathogenesis of PCa. At the same time, we found a positive relationship between higher Gleason scores and the presence
of PCs. Further high-volume prospective studies are needed to confirm this hypothesis.
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P

rostatic calcifications (PCs) are ovoid structures found
in various shapes and sizes in the prostate gland alveoli and are formed by the accumulation of calcium salts in
the corpora amylacae [1,2]. It is thought that the incidence
of PCs increases after adolescence and with age [3,4]. PCs
are generally considered to be associated with benign prostatic hyperplasia (BPH) or chronic inflammation [5]. How-

ever, many studies have demonstrated the involvement
of PCs and inflammation in the pathogenesis of prostate
cancer (PCa) [6-8]. In this study, we investigated the relationship between the frequency of occurrence of PCs in
the prostatic peripheral zone detected using transrectal
ultrasound (TRUS) and the histological findings of biopsy
results.
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Materials and Methods
Between June 2017 and January 2018, patients referred
from the Urology Polyclinic of the Bağcılar Training and
Research Hospital who underwent TRUS-guided prostate
needle biopsy were included in this study. Patients with
a history of biopsy, prostatitis, prostate surgery and/or radiotherapy were excluded from the study. All the patients
included in the study were informed about study procedures, and a written informed consent was obtained from
them after they signed the World Medical Association
Helsinki Declaration of Ethical Principles Concerning Medical Research on Human Beings Form. A total of 156 patients
with abnormal findings on digital rectal examination and/
or prostate-specific antigen (PSA) levels >2.5ng/ml underwent 12-core TRUS-guided prostate needle biopsy performed by a single physician, with the patient in the left
lateral decubitus position. Three minutes before the procedure, local anesthesia in the form of lidocaine gel (Cathejell
Lidocaine C, Pharmazeutische Fabrik Montavit, Tirol, Austria) was applied to each patient. BK Medical Ultrasound
Pro Focus 2202 Color (Herlev, Denmark) type biplane 8818
(4–12 MHz) probe was used for TRUS.
Before the biopsy was initiated, the prostate volume was
measured and the presence of PCs and their morphological characteristics were evaluated and recorded for each
patient. The prostate volume was calculated using the
formula “0.52 × length × width × height.” PCs were considered to be positive in patients with the presence of more

than one hyperechoic foci in the peripheral zone with their
largest diameter >3 mm. Prostate sampling was performed
using an 18-gauge Tru-Cut disposable needle working with
an automatic spring-loaded gun (Bard Magnum Biopsy
Systems, Tempe, AZ, USA). Twelve prostate biopsy specimens were mapped as described in the European Society
of Urology Transrectal Ultrasonography 2011 Guideline for
Prostate Needle Biopsy and were evaluated according to
the recommendations of the International Society of Urological Pathology 2005 Consensus by a pathologist specializing in the evaluation of genitourinary pathologies.
Statistical methods (mean, standard deviation) and independent t test were used to compare the patient groups.
Chi-square and Fisher’s exact tests were used for the comparison of qualitative data using Number Cruncher Statistical System 2007 Statistical Software (Utah, USA) package
program. P<0.05 was set for significance.

Results
Mean age of the patients included in the study was
62.36±7.61 (44–84) years, mean PSA levels were 8.17±13.26
(2.2–60.3) ng/dl, and mean prostate volume was 52.05±26.07
(10–183) ml. PCs were detected in 41 (26.2%) of the 156
studied patients. PSA levels, prostate volumes, and patient
ages were not significantly different between the patients
with and without PC (Table 1).
When biopsy results were examined, PCa was detected in 17
(41.4%) of 41 patients with PCs and 18 (15.6%) of 115 pa-

Table 1. Demographic characteristics and biopsy results of the patients included in the study
Prostate Cancer

*BPH

Total

Age (year),
64.59±8.91(47-84)
61.67±7.24 (44-78)
62.36±7.61 (44-84)
Mean±SD (max–min)				
PSA (ng/ml),
12.01±18.7 (3.14-60.3)
7.08±4.25 (2.2-22.63)
8.17±13.26 (2.2-60.3)
Mean±SD (max–min)				
BMI kg/m2,
30.31±3.10 (25-37)
29.77±3.04 (24-37)
29.89±3.01 (24-37)
Mean±SD (max–min)				
TRUS volume (ml),
42.6±17.95 (10-71)
54.81±27.35 (20-183)
52.05±26.07 (10-183)
Mean±SD (max–min)				
Number of biopsied cores, n,
11.05±1.99 (5-14)
11.09±1.22 (10-14)
11.08±1.42 (5-14)
Mean±SD (max–min)				
Chronic Prostatiti, n (%)
Yes
3 (2.04)
23 (15.8)
26 (17.9)
No
28 (19.3)
91 (62.7)
119 (82.06)
TRNB-related infection, n (%)
2 (1.28)
4 (2.56)
6 (3.84)
Abnormal DRE, n (%)
22 (14.1)
14 (8.97)
34 (21.79)

P
0.02
0.386
0.449
0.263
0.258

0.177
>0.05
<0.001

PSA: prostate-specific antigen; BMI: body mass index; TRUS: transrectal ultrasound; TRNB: transrectal needle biopsy; DRE: digital rectal
examination.
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tients without PCs; thus, PCa was found in 35 (22.4%) of all
study patients (p=0.001). Grading results based on Gleason
scores in patients with established diagnosis of PCa were
as follows: n=24 (15.4%) Gleason scores: 3+3; n=3 (1.9%)
Gleason scores: 3+4; n=2 (1.3%) Gleason scores: 4+3; n=2
(1.3%) Gleason scores: 4+4; and n=4 (2.6%) Gleason scores:
5+4. All patients with Gleason score ≥8 were shown to have
synchronous PCs. Higher Gleason scores were found to be
significantly associated with the concurrent presence of PCs
(p=0.001) (Table 2).

Discussion
PCs are assumed to be the calcifications of accumulated
prostate secretions in layers around a calcium apatite
nidus [9]. Formation of PCs is thought to involve multiple
etiologic factors, such as infections, dietary factors, trauma,
hormonal changes, urinary reflux, and intraprostatic duct
obstruction secondary to desquamation of the prostatic
epithelial cells [3, 8, 10]. The prostate gland is an immune
system organ; epithelial and stromal cells as well as immune system cells known as prostate-associated lymphoid
tissue (lymphocytes, macrophages, and granulocytes)
are present in the prostate [11]. Vignozzi and Maggi have
shown that prostate stromal cells can act as antigen-presenting cells by stimulating alloreactive CD4+ T cells to
produce inflammatory cytokines, chemokines, and growth
factors [interleukin (IL)-8, IL-6, and basic fibroblast growth
factor] in response to a variety of inflammatory stimuli [12].
To date, no study has investigated the incidence of PCs in
Table 2. Correlation between pathology results and presence of PCs
PC		
Yes		 No
Gleason Grade (%)
3+3
3+4
4+3
4+4
5+4
BPH
Prostate Cancer (%)
Yes
No
Prostatitis (%)
Yes
No
Total

Total

P

8 (5.12)		 16 (10.25)
1 (0.64)		 2 (1.28)
2 (1.28)		
0 (0)
2 (1.28)		
0 (0)
4 (2.56)		
0 (0)
24 (15.38)		 97 (62.17)

24 (15.38)
3 (1.92)
2 (1.28)
2 (1.28)
4 (2.56)
121 (77.56)

0.001

17 (10.89)		 18 (11.53)
24 (15.38)		 97 (62.17)

35 (22.43)
121 (77.56)

0.001

13 (8.33)		 17 (10.89)
28 (17.94)		 98 (62.82)
41 (26.3)		 115 (73.7)

30 (19.23)
126 (80.76)
156 (100)

PC: prostatic calcification; BPH: benign prostatic hyperplasia.

the general population. However, reportedly, the incidence
of PCs increases with age [13]. In a study with 612 patients,
47.2% patients aged under 50 years and 86% patients aged
above 50 years were found have chronic inflammation [14].
It has been shown that chronic inflammation is more likely
to be detected in patients having PCs of larger sizes [15]. The
link between chronic inflammation and carcinogenesis was
first revealed by Virchow in 1863 [16]. Today, it is accepted
that 25% of cancers are associated with chronic inflammatory diseases. Concomitancies between Helicobacter pylori
infection and gastric cancer and between Crohn’s disease
and colon cancer are the classical examples [17]. In recent
years, the causal link between PCa and inflammation has
been investigated [18]; however, the role of chronic prostate
inflammation in carcinogenesis has not yet been elucidated.
A relationship has been suggested between PCs and PCa in
epidemiological, genetic, molecular, and experimental animal model studies. Concomitant inflammation and PCs are
frequently seen in the PCa specimens of elderly patients [4].
In a study conducted by Griffiths et al., correlation was seen
between PCs and PCa in 63% of the patients [19]. Chronic inflammation in pathologic specimens has been found to be
more localized in the proximal peripheral and transitional
zones. In a study conducted by Carmelo et al., [20] PCa was
found to be associated with PC in the prostatic peripheral
zone, but no correlation was found between higher Gleason scores and PCs. In our study, we showed a correlation
between PCs and PCa in the prostatic peripheral zone and
showed that higher Gleason scores also correlated with the
presence of PCs.
Our study had few limitations. First, we did not know the
ethnicity of the patients included in the study, but the vast
majority of patients were Turkish and Caucasians. We believe that this limitation does not affect the study outcome
because of the fact that different ethnic groups of patients
did not even reach 1% of our patient population and that
these patients did not carry a high risk for PCa. Second,
PCs were only visually assessed and the dimensions and
localization characteristics of hyperechoic prostate images
were recorded. The general acceptance of PCs as an indicator of inflammation has left a subjective area in evaluating
the results [21,24]. Many molecular investigations require
evaluation of inflammatory markers such as cytokines and
interleukins to clarify the true role of PCs in the development of PCa. There is no evidence to confirm the temporal
relationship between chronic inflammation and carcinogenesis. Long-term follow-up of patients having PCs will
help understand the correlation between inflammation
and PCa.
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Conclusion
Chronic prostate inflammation can result from an immunological response to different pathogenic causes that create
vulnerability to a tissue injury and subsequent cancer. The
role of PCs, thought to be related to chronic inflammation,
in the development of BPH and PCa has not been fully
understood. We could not show the correlation between
PCs and PCa in the prostate peripheral zone in this study;
prospective, randomized studies are needed to better explain this association.
Peer-review: Externally peer-reviewed.
Conflict of Interest: None declared.
Authorship Contributions: Concept: S.A.; Design: S.A.; Data Collection or Processing: S.A., S.G.; Analysis or Interpretation: S.A.,
S.G.; Literature Search: S.A., S.G.; Writing: S.A., S.G.
Financial Disclosure: The authors declared that this study received no financial support.

References
1. Sfanos KS, Wilson BA, De Marzo AM, Isaacs WB. Acute inflammatory proteins constitute the organic matrix of prostatic corpora amylacea and calculi in men with prostate cancer. Proc
Natl Acad Sci 2009;106:3443–8. [CrossRef ]
2. Shoskes DA, Lee CT, Murphy D, Kefer J, Wood HM. Incidence
and significance of prostatic stones in men with chronic prostatitis/chronic pelvic pain syndrome. Urology 2007;70:235–8.
3. Park SW, Nam JK, Lee SD, Chung MK. Are prostatic calculi independent predictive factors of lower urinary tract symptoms?
Asian J Androl 2010;12:221–6. [CrossRef ]
4. Suh JH, Gardner JM, Kee KH, Shen S, Ayala AG, Ro JY. Calcifications in prostate and ejaculatory system: a study on 298
consecutive whole mount sections of prostate from radical
prostatectomy or cystoprostatectomy specimens. Ann Diagn
Pathol 2008;12:165–70. [CrossRef ]
5. Kim WB, Doo SW, Yang WJ, Song YS. Influence of prostatic calculi on lower urinary tract symptoms in middle-aged men.
Urology 2011;78:447–9. [CrossRef ]
6. Yun BH, Hwang EC, Yu HS, Chung H, Kim SO, Jung SI, et al.
Is histological prostate inflammation in an initial prostate
biopsy a predictor of prostate cancer on repeat biopsy? Int
Urol Nephrol 2015;47:1251–7. [CrossRef ]
7. Smolski M, Turo R, Whiteside S, Bromage S, Collins GN. Preva-

101

lence of prostatic calcification subtypes and association with
prostate cancer. Urology 2015;85:178–81. [CrossRef ]
8. Woods JE, Soh S, Wheeler TM. Distribution and significance
of microcalcifications in the neoplastic and nonneoplastic
prostate. Arch Pathol Lab Med 1998;122:152–5.
9. Gu M, Li W, Chen Q, Chen Y, Xu M, Wang Z. Prostate calculi can
higher urinary retention probability and worsen uncomfortable feeling after prostate biopsy but not predict cancer. Int J
Clin Exp Med 2015;8:6282–6.
10. Irani J, Levillain P, Goujon JM, Bon D, Doré B, Aubert J. Inflammation in benign prostatic hyperplasia: correlation with prostate
specific antigen value. J Urol 1997;157:1301–3. [CrossRef]
11. De Marzo AM, Platz EA, Sutcliffe S, Grönberg H, Drake CG,
Nakai Y, et al. Inflammation in prostate carcinogenesis. Nat
Rev Cancer 2007;7:256–69. [CrossRef ]
12. Vignozzi L, Maggi M. Prostate cancer: intriguing data on inflammation and prostate cancer. Nat Rev Urol 2014;11:369–70.
13. Delongchamps NB, de la Roza G, Chandan V, Jones R, Sunheimer R, Threatte G, et al. Evaluation of prostatitis in autopsied
prostates-is chronic inflammation more associated with benign
prostatic hyperplasia or cancer? J Urol 2008;179:1736–40.
14. Bock E, Calugi V, Stolfi V, Rossi P, D'Ascenzo R, Solivetti FM.
Calcifications of the prostate: a transrectal echographic study
[Article in Italian]. Radiol Med 1989;77:501–3.
15. Geramoutsos I, Gyftopoulos K, Perimenis P, Thanou V, Liagka
D, Siamblis D, et al. Clinical correlation of prostatic lithiasis
with chronic pelvic pain syndromes in young adults. Eur Urol
2004;45:333–7. [CrossRef ]
16. Woenckhaus J, Fenic I. Proliferative inflammatory atrophy: a background lesion of prostate cancer? Andrologia
2008;40:134–7. [CrossRef ]
17. Lu H, Ouyang W, Huang C. Inflammation, a key event in cancer
development. Mol Cancer Res 2006;4:221–33. [CrossRef ]
18. Sfanos KS, De Marzo AM. Prostate cancer and inflammation:
the evidence. Histopathology 2012;60:199–215. [CrossRef ]
19. Griffiths GJ, Clements R, Jones DR, Roberts EE, Peeling WB,
Evans KT. The ultrasound appearances of prostatic cancer
with histological correlation. Clin Radiol 1987;38:219–27.
20. Dell'Atti L, Galosi AB, Ippolito C. Prostatic calculi detected in
peripheral zone of the gland during a transrectal ultrasound
biopsy can be significant predictors of prostate cancer. Arch
Ital Urol Androl 2016;88:304–7. [CrossRef ]
21. Ludwig M, Weidner W, Schroeder-Printzen I, Zimmermann O,
Ringert RH. Transrectal prostatic sonography as a useful diagnostic means for patients with chronic prostatitis or prostatodynia. Br J Urol 1994;73:664–8. [CrossRef ]

