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Prospective Study on Association 
of Prostatic Calcifications with 
Clinical Symptoms and Results 
of Treatment in Men with type III 
prostatitis
Xiang Fei1, Wei Jin1, Shengyu Hua2 & Yan Song1

The purpose is to investigate the clinical significance of prostatic calculi in patients with chronic 
prostatitis and to discuss the possible treatment.The data from 277 young males with CP/CPPS were 
analyzed prospectively. Symptom severity was measured using the National Institutes of Health 
Chronic Prostatitis Symptom Index (NIH-CPSI) and the International Prostatic Symptoms Score (IPSS). 
Sexual function was assessed by the International Index of Erectile Function (IIEF-5) questionnaire. 
After four weeks of therapy, the NIH-CPSI, IPSS, and IIEF-5 tests were repeated. The variables were 
compared between patients with and without prostatic calcifications using the Students t-test or 
chi-square test. No significant differences were found between CP/CPPS patients with and without 
prostatic calcifications regarding age, body mass index, prostate volume, CPSI, IPSS and IIEF-5. 
Men with calcifications endured symptoms significantly longer (37.9 ± 25.2 versus 19.0 ± 16.4 
months, P < 0.01), and had significantly higher white blood cell counts per high power field in 
expressed prostatic secretions (7.7 ± 12.8 versus 3.9 ± 4.7; P < 0.01), than patients without prostatic 
calcifications, who responded better to medication compared with patients with prostatic calcifications. 
In conclusion, patients with calcifications were more likely to have category IIIA disease and they 
required a longer medication period.

Category III prostatitis, or chronic prostatitis/chronic pelvic pain syndrome, (CP/CPPS) is a common yet poorly 
understood condition. The prevalence of CP/CPPS has been estimated to be over 90% of all chronic prostatitis 
patients1.

Prostatitis produces lower urinary tract symptoms (LUTS) by causing contraction of the smooth muscle of the 
prostate and bladder neck, and also causes chronic pelvic pain2. Moreover, CP/CPPS is associated with significant 
sexual dysfunction, including erectile dysfunction (ED), decreased sexual desire, and decreased frequency of 
sexual activities3–5.

The prostatic calcifications are identified by transrectal ultrasound (TRUS)during clinical practice from 
time to time. Some authors suggest that prostatic calculi simply accompany the presence of prostatic hyper-
plasia and carcinoma6, 7. However, some studies have correlated the presence of prostatic calcifications with 
CP/CPPS-related symptoms8, 9. Histology reveals that most calculi are associated with inflammatory changes. 
Intraprostatic urinary reflux, which causes chemical prostatitis, has an important role in the pathogenesis of non-
bacterial prostatitis and prostatodynia10. It is also reported that prostatic calculi are formed by the precipitation of 
prostatic secretions and calcification of the corpora amylacea under inflammatory conditions11.

There have been several studies concerning the influence of prostatic calculi on LUTS or CP/CPPS–related 
symptoms, with conflicting results2, 8, 12; therefore, it remains unclear whether different treatment should be 
applied to chronic prostatitis patients with calculi versus those without calculi.
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The aim of this study was to investigate the incidence and clinical significance of prostatic calculi in young 
adults with CP/CPPS and to explore possible treatments for CP/CPPS with prostatic calculi.

Results
All 277 CP/CPPS patients were evaluated. 5 patients were excluded from the study due to lost follow-ups.A total 
of 121 patients had significant calcifications within the prostate. Thus, the incidence of prostatic calcification was 
43.7% in our series. As seen in Table 1, no significant differences were found between CP/CPPS patients with and 
without prostatic calcifications regarding age, BMI, and prostate volume. The calcification group had CPSI, IPSS, 
and IIEF-5 scores similar to those of the no-calcification group. Men with calcifications endured symptoms for 
significantly longer time (37.9 ± 25.2 versus 19.0 ± 16.4 months, P < 0.01).

All patients received a same combination treatment.Treatment received at bedtime consisted of: 1) 
α-blocker(tamsolusin, 2 mg po); 2) an herbal supplement of pollen extract; 3) a rectal suppository containing 
a proprietary blend of grape seed extract and hawthorn berry; and 4) antibiotics(Levofloxacin, 500 mg po). that 
were administered for 4 weeks, if Type IIIA prostatitis occurred.

At the four-week interval of therapy, the NIH-CPSI, IPSS, and IIEF-5 tests were repeated and the results were 
compared between the calcification group and no calcification group.

As shown in Table 1, men with prostatic calcifications had significantly higher white blood cell counts per 
high power field in EPS (7.7 ± 12.8 versus 3.9 ± 4.7; P < 0.01). Defining EPS inflammation as at least 10 white 
blood cells (WBCs) per high power field (hpf), 69 (24.9%) men had category IIIA (inflammatory) disease and 
203 (75.1%) men had category IIIB disease (non-inflammatory). Men in the calcification group had significantly 
higher WBC counts/hpf in EPS and were more likely to have category IIIA disease (P < 0.001) (Table 2).

CP/CPPS patients without prostatic calcifications responded better to medication compared with patients 
with prostatic calcifications, as shown in Table 3. In the no-calcifications group, the NIH-CPSS and IPSS dropped 
significantly after 8 weeks of medication compared with those before medication; however, sexual function 
improved after 12 weeks of medication. In the calcifications group, it took at least 12 weeks to observe symptom 
relief, whereas sexual function showed no improvement, even after 12 weeks. These data indicated that a longer 
time of medication was required for symptom improvement in the patients with prostatic calcifications.

Discussion
Prostatic calculi are encountered frequently in urological practice; it is unknown whether prostatic calculi are 
clinically insignificant or whether they have the potential to cause symptoms. In this retrospective, descriptive 
study, we wished to characterize the incidence and the clinical features of prostatic calculi in men with type III 
prostatitis.

There may be different incidences of prostatic calculi owing to divergences in definition and in the popula-
tions studied13. Geramoutsos et al8. screened 1374 men younger than 50 years old and found 101 (7.4%) cases of 
prostatic stones. Park and his colleagues2 identified the presence of prostatic calculi in 41.8% of 802 men who 

variables
CP with PC 
(n = 121)

CP without PC 
(n = 151) P value

age 35.4 ± 7.3 33.8 ± 7.4 0.873

BMI 24.9 ± 3.8 25.2 ± 4.0 0.155

Duration 37.9 ± 25.2 19.0 ± 16.4 0.001

Prostate volume 27.4 ± 4.4 27.1 ± 4.9 0.515

IPSS 15.6 ± 6.6 15.3 ± 7.0 0.496

NIH-CPSI 23.3 ± 7.1 23.1 ± 6.9 0.767

IIEF-5 15.8 ± 4.7 15.7 ± 4.8 0.729

WBC in EPS (counts/
hpf) 7.7 ± 12.8 3.9 ± 4.7 0.001

Table 1.  Clinical variables between patients with and without prostatic calculi. *Compared the value between 
the calcification and no calcification groups BMI = body mass index; CP = chronic prostatitis; PC = prostate 
calification; IPSS = international prostate symptom score; hpf = high power field; NIHCPSI = National 
Institutes of Health Chronic Prostatitis Symptom Index; IIEF = International Index of Erectile Function; 
EPS = expressed prostatic secretion; WBC = white blood cell Data are presented as means ± standard deviation,

variables
CP with PC 
(n = 121)

CP without PC 
(n = 151) Total

III a 45 24 69

III b 76 127 203

Total 121 151

Table 2.  comparison of subtpe of Type III CPPS patients with and without prostatic calcification(P < 0.01). 
CP = chronic prostatitis; PC = prostate calification The analysis of variance and paired t-test were used to 
analyze characteristics. Categorical variables were compared using the Pearson chi-square test. P < 0.05 was 
considered statistically significant.
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complained of LUTS. The incidence of prostatic calcifications in our series was different from these reports; this 
disparity is likely due in part to different patient populations, and to differences in detection rates of prostatic 
calculi, which depends on the sensitivity of the imaging method. Abdominal ultrasound was used to detect the 
prostate calcification in Geramoutsos’s study8. In addition, definition and classification of prostatic calcifications 
were not standardized.

There are two types of calcification according to the echo patterns of prostatic calculi, as previously described: 
type I: discrete, multiple small echoes, usually diffusely distributed throughout the gland and type II: large mass 
of multiple, coarser echoes14.

In this study, only the larger (with the diameter over 3 mm), more echogenic foci (Fig. 1) that caused acous-
tic shadowing were considered significant prostatic calcification. Sung-Woo Park15 and Daniel16 reported that 
prostatic inflammatory changes were closely associated with type II calcification. These calculi are usually larger, 
situated mainly in the prostatic ducts and their composition is similar to stones found anywhere in the urinary 
tract17, 18. The discrete calculi with multiple small echoes, which diffusely distributed throughout the gland were 
considered as a normal change of aging with no clinical significanceand were not included in the study19.

The exact mechanisms of calcification formation in the prostate remain unknown; calcifications are usually 
distributed throughout the entire prostate gland but are more frequently observed in the transition zone than in 
other zones20 Current data suggests calculi are usually multifaceted and situated mainly in the prostatic ducts21.In 
this study, most of the prostate calcification(90.6%) were observed in the transition zone. And there was no signif-
icant difference in the effectiveness of therapy based on the location of the prostate (data not shown in the paper)

Prostatic calculi are common in patients with CP/CPPS and are associated with greater inflammation and 
symptoms22. Previous study has shown that most calculi are associated with histological inflammatory changes: 
inflammation infiltration of lymphocytes and histiocytes is closely related to prostatic lithiasis23. Dilatation of the 
prostatic duct and urinary reflux may be the possible mechanism in the development of calculi. The composition 
of prostate calcification cannot be found in prostatic secretions but it is similar to stones in the urinary tract17, 24. 
Arnaud and his colleagues suggested that long-term infection has a significant role in the lithogenic process of 
prostate calcification and bacterial imprints were discovered on prostate calcification25.

variables

CP with PC (n = 121) CP without PC (n = 151)

0 week 4 weeks 8 weeks 12 weeks 0 week 4 weeks 8 weeks 12weeks

IPSS 15.6 ± 6.6 15.4 ± 6.1 15.8 ± 5.8 12.5 ± 4.7* 15.3 ± 7.0 14.3 ± 6.2 12.8 ± 5.2* 11.8 ± 4.8

NIH-CPSI 23.3 ± 7.1 23.0 ± 6.6 21.5 ± 6.0* 18.5 ± 5.3 23.1 ± 6.9 22.9 ± 6.5 19.1 ± 6.2* 17.0 ± 5.8

IIEF-5 15.8 ± 4.7 15.9 ± 4.3 16.2 ± 4.1 16.7 ± 4.1 15.7 ± 4.8 15.8 ± 4.7 16.4 ± 4.4 18.3 ± 4.3*

WBC 7.7 ± 12.8 7.6 ± 11.3 6.7 ± 8.8 6.9 ± 8.6 3.9 ± 4.7 3.9 ± 4.7 3.5 ± 3.7 2.9 ± 2.7

Table-3.  Comparison of IPSS, NIH-CPSI and IIEF-5 scores in patients with and without prostatic calcification 
after treatment, CP = chronic prostatitis; PC = prostate calification; IPSS = international prostate symptom 
score; NIH-CPSI = National Institutes of Health Chronic Prostatitis Symptom Index; IIEF = International Index 
of Erectile Function WBC = white blood cell. The analysis of variance and paired t-test were used to analyze 
characteristics. Categorical variables were compared using the Pearson chi-square test. P < 0.05 was considered 
statistically significant. The result were compared with the a base line 0 week time point groups before 
treatment.Data are presented as means ± standard deviation(*P < 0.05)

Figure 1.  Prostatic calcifications with acoustic shadowing. Legend: The ultrasound image of patients with 
prostate calcification on the first clinic visit The prostate calcification appeared as the hyper echogeneous foci 
(black arrow). The acoustic shadowing appeared as the dark tail (white arrow)
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They discovered a high occurrence of bacterial imprints (78%) in 23 prostatic stones, which indicated 
a past or present infection of the prostate tissue. Another study showed that therapy designed to medically 
dissolve the stones led to symptomatic improvement11 Our patients with calcification had increased markers 
of inflammation in their EPS, a finding seen by others8, 26. Ludwig et al. concluded that prostatic calculi are 
typical signs of inflammation27. However, Sung-Woo Park et al15. did not show that prostatitis caused prostatic 
calculi. Their study showed a significant difference in the duration of pelvic pain between prostatic calculi and 
noncalculi groups, also confirmed by our study, but did not show a significant difference in the WBC count of 
prostatic fluids.

Although this study did not reveal the association of ED of patients with and without calcifications; patients 
without prostate calcification responded better to medication. There may be several underlying mechanisms to 
explain this. First, prostatic inflammation affects smooth muscle relaxation and impairs microvascularization 
of the prostate28, thus decreasing the ability of penile tissue to maintain an erection. Second, inflammation of 
the prostate might impair chemokine, nitric oxide synthase, and cyclooxygenase-2 production29. Furthermore, 
inflammation- related pelvic floor spasm may cause the onset of erectile dysfunction30.

To our knowledge, our study is the first to compare the effects of medication in CP/ CPPS patients with and 
without prostate calculi. Our data suggests that the presence of calcifications correlates with a longer effective 
treatment period, suggesting a possible chronic infection. A possible mechanism whereby CP/CPPS becomes 
chronic and resistant to medication is calcification; chronic calcification could lead to local tissue injury and 
inflammation, and the calcification itself could be the source of infection that harbors microorganisms. A recent 
study demonstrated that men with recalcitrant CPPS with prostatic calculi treated by combination therapy to 
eradicate nanobacterial calcification improved significantly after three months11.

In this study, prostatic calcification was associated with longer symptom duration. If calcification is an effect 
of repeated bouts of infection and/or inflammation, calcification could be a marker of disease duration. The 
obstruction of prostatic glands duct could be caused by calcification, which can lead to increased intraprostatic 
pressures and secondary inflammation. Such a mechanism could explain the temporary relief of symptoms by 
anti-inflammatory medication and prostatic massage. Persistent inflammation in the area could lead to persistent 
nerve and muscle irritation, resulting in pain and lower urinary tract symptoms. Moreover, in this situation, cal-
cification might indicate the later chronic stage of the disease which monotherapyis not effective31.

The limitations of this study included a lack of ultrasonography data regarding the size and location(s) of 
calcifications; however, the criteria for defining and classifying prostatic calcifications have yet to be well estab-
lished. We anticipate that larger studies in the future will better characterize subtypes of prostatic calculi and 
will help to evaluate the association between prostatic lithiasis and CP/CPPS. If calcification is to be a marker 
of chronicity then surely it must be possible to quantify the degree of calcification by Transrectal Ultrasound. 
It would be useful to have a grading which would allow immediate identification of the patient least likely to 
respond. In this study, larger foci(over 3 mm) that caused acoustic shadowing were considered prostatic calci-
fications. Despite these limitations, this study presents the first comparison of the clinical significance of CP/
CPPS in patients with and without prostatic calcifications and adds important knowledge to inform the design 
of treatment studies.

Our results indicated that patients with calcifications endured symptoms for significantly longer time and 
were more likely to have the type IIIA prostatitis compared to patients without calcifications. A longer medication 
period was required in the patients with prostatic calcifications for optimal treatment results.

Materials and Methods
Patient selection.  The study was conducted between December 2012 and January 2014, after approval from 
the Institutional Review Board (Ethic Committee of Medical Research and New Technology of ShengJing hospi-
tal); 277 males patient with a diagnosis of CP/CPPS were prospectively evaluated in the urology and andrology 
clinic of our hospital. Authors had no access to information that could identify individual participants during 
or after data collection. All clinical investigations were conducted according to the principles expressed in the 
Declaration of Helsinki. Informed consent was obtained from all participants and/or their legal guardians.

The patients complained primarily of urological voiding and pain, as well as sexual dysfunction. All patients 
underwent a complete history, physical examination, and culture of urine and expressed prostatic secretions 
(EPS). All patients were diagnosed with type III prostatitis (CP/CPPS) according to the National Institutes of 
Health (NIH) criteria32.

Exclusion criteria were based on the NIDKK approved criteria for studies on chronic prostatitis. Patients over 
50 years old were also excluded from the study to avoid measuring symptoms and calcification due to benign 
prostatic hyperplasia. Patients who lost follow-up were also excluded from the study.

TRUS was performed using an 8.0-MHz rectal probe (GE Healthcare, LOGIQ P6-PRO, Little Chalfont, UK). 
The prostate volume (PV) was measured by TRUS using the formula for an elliptic volume. Only the larger, 
more echogenic foci (Fig. 1) that caused acoustic shadowing were considered prostatic calcifications in this study. 
According to the presence of prostatic calcifications, we prospectively divided the patients into a calcification 
group and a no-calcification group for the analysis of the result of treatment.

The presence of >10 leukocytes in the EPS and a post-prostatic massage urine specimen classified as voided 
bladder urine-3 (VB3) was categorized as the inflammatory subtype of CP/CPPS (Type IIIA). At each visit, 
patients had their symptoms measured by the NIH Chronic Prostatitis Symptom Index (CPSI) and International 
Prostatic Symptoms Score (IPSS). Sexual function was assessed by using the updated five-item International 
Index of Erectile Function (IIEF-5) questionnaire33.
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Statistical analysis was performed using the statistical software, SPSS Version 14.0 for Windows (SPSS, Inc., 
Chicago, IL). The analysis of variance and paired t-test were used to analyze characteristics. Categorical variables 
were compared using the Pearson chi-square test. P < 0.05 was considered statistically significant.

Data Availability.  The datasets generated during and/or analysed during the current study are available from 
the corresponding author on reasonable request.
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