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Purpose: Prostate cancer is rare in men younger than 50 years. Digital rectal examina-
tion (DRE) and measurement of prostate-specific antigen (PSA) concentrations are 
standard screening methods for detecting prostate cancer. We retrospectively inves-
tigated the risks and benefits of repeated transrectal ultrasonography-guided prostate 
needle biopsies in relation to the follow-up status of men younger than 50 years with 
a consistently high PSA concentration (＞3.0 ng/mL).
Materials and Methods: During the period from January 2000 through February 2013, 
we reviewed patient’s ages, dates of procedures, DRE results, frequencies of biopsies, 
results of the biopsies, periods of follow-up, PSA concentrations, and prostate volumes 
in Chonbuk National University Hospital records. We conducted telephone interviews 
in patients who did not undergo regular follow-up.
Results: The mean age of the patients was 44.7 years, and the mean PSA concentration 
was 8.59 ng/mL (range, 3.04–131 ng/mL) before biopsy. The PSA concentration was sig-
nificantly different (p＜0.001) between the patients with prostate cancer and those with 
benign prostatic hyperplasia (BPH). Nineteen patients underwent repeated prostate 
biopsy; however, in only one patient did the pathologic findings indicate a change from 
BPH to prostate cancer. We identified several complications after transrectal biopsy 
through an evaluation of follow-up data.
Conclusions: All patients with benign prostatic disease based on their first biopsy were 
shown to have benign disease based on all repeated biopsies (15.83%), except for one 
patient; however, several complications were noted after biopsy. Therefore, the risks 
and benefits of repeated biopsy in young patients should be considered because of the 
low rate of change from benign to malignant disease despite continuously high PSA 
concentrations (＞3.0 ng/mL).
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INTRODUCTION

Although controversial, prostate-specific antigen (PSA) 
screening is generally considered to be essential for detect-
ing prostate cancer and is commonly used as a screening 
method to detect prostate cancer [1]. However, the specific-

ity of this method is limited because an elevated serum PSA 
concentration can be significantly elevated in association 
with benign prostatic conditions, such as benign prostatic 
hyperplasia (BPH), prostatitis, and urinary tract manipu-
lations (e.g,. prostatic massage, transrectal prostate nee-
dle biopsy, transurethral resection of the prostate, digital 
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TABLE 1. Characteristic of patients younger than 50 years old 
with high prostate-specific antigen (PSA) concentrations (＞3.0 
ng/mL)

               Characteristic Value 

Age (y)      44.8±4.9
PSA (ng/mL)a        9.2±14.5
Prostate volume (mL)b      30.5±11.0
Periods of follow-up (d) 1,027.9±1,210.8

Values are presented as mean±standard deviation.
a:Before transrectal prostate needle biopsy. b:Total volume.
No repeated biopsies were done at other hospital.

rectal examination (DRE), transrectal ultrasonography, 
cystoscopy, and ejaculation) [2]. 

Ku et al. [3] reported that the median serum PSA concen-
tration (5th–95th percentile range) is 0.90 ng/mL (range, 
0.33–2.25 ng/mL) for men 20–29 years old, 0.89 ng/mL 
(range, 0.30–2.35 ng/mL) for men 30–39 years old, and 0.89 
ng/mL (range, 0.30–2.36 ng/mL) for men 40–49 years old. 
The concentration of PSA in patients younger than 50 years 
was significantly lower than that in older patients. In an-
other study, Sun et al. [4] reported that the frequency of 
prostate cancer is 4.4% in patients younger than 50 years 
and is 14.2% in patients older than 50 years. Even though 
much research has been conducted on prostate cancer de-
tection rates and PSA concentration cutoffs in biopsy sam-
ples, little research on the efficacy of repeated biopsy in pa-
tients with benign results on initial biopsy has been 
conducted.

Thus, the objective of this study was to retrospectively 
investigate the efficacy of repeated transrectal ultra-
sonography-guided prostate needle biopsy based on the bi-
opsy results and follow-up status of men younger than 50 
years with a consistently high PSA concentration (＞3.0 
ng/mL).

MATERIALS AND METHODS

This retrospective study was conducted at the Department 
of Urology in Chonbuk National University Hospital be-
tween January 2000 and February 2013. The study pop-
ulation consisted of 120 patients younger than 50 years 
who underwent transrectal prostate needle biopsy because 
of an elevated PSA concentration (＞3.0 ng/mL). The ages 
of the patients, dates of procedures, numbers of biopsies, 
DRE results, periods of repeated biopsy, pathologic find-
ings, periods of follow-up, concentrations of PSA, and pros-
tate volumes were reviewed. We basically checked the PSA 
concentrations of patient who had less serious urinary 
symptoms. 

All transrectal prostate biopsies were guided by ultra-
sonography (Type 2202, BK medical, Herlev, Denmark; in 
two-dimensional planes [sagittal and axial]). Twelve or 17 
cores were obtained, and the pathologic findings were div-
ided into four categories: BPH, prostatitis, atypical pro-
static glands, and prostate cancer. The atypical prostatic 
glands included high-grade prostate intraepithelial neo-
plasia, atypical small acinar proliferation, and other be-
nign reactive changes.

In patients with a benign result, we measured PSA con-
centrations at 1, 3, and 6 months and then every 6 months 
or 1 year. We performed a repeated transrectal prostate bi-
opsy in patients with a PSA concentration ＞3.0 ng/mL or 
a biopsy finding of atypical prostatic gland.

We reviewed the medical records of all patients who un-
derwent continuous follow-up at our hospital and con-
ducted a short telephone interview in those patients who 
did not undergo regular follow-up for more than 6 months. 
A structured telephone interview was conducted in each 

patient regardless of whether they underwent regular fol-
low-up for their prostatic disease. The patients were asked 
whether they underwent clinical follow-up for their pro-
static disease, whether they had their PSA concentration 
checked regularly, and whether they received a repeated 
biopsy. Patients who did not undergo regular follow-up for 
their prostatic disease were provided four answers to 
choose from to explain why. The answers to these questions 
were provided by the patient or one of their family 
members. 

The statistical analysis was performed by using IBM 
SPSS ver. 20.0 (IBM Co., Armonk, NY, USA). Chi-square 
tests were used to compare biopsy results and follow-up 
status. Patients with a biopsy finding of atypical prostatic 
gland were added to the malignancy group. Logistic re-
gression analysis was used to check the relation between 
initial PSA values and follow-up status. Statistical sig-
nificance was set at p＜0.05.

RESULTS

A total of 120 patients were enrolled in our study. The mean 
follow-up period for 120 patients was 1,027.89 days (range, 
7–4,563 days), the mean age was 44.7 years (range, 29–50 
years), and the mean PSA concentration was 9.23 ng/mL 
(range, 3.12–131 ng/mL) at baseline (Table 1). The average 
number of biopsies was 1.23 (range, 1–7), the mean number 
of repeated biopsies was 2.47, and 19 men underwent re-
peated biopsy (14 patients underwent 2 biopsies, 4 under-
went 3 biopsies, and 1 underwent 7 biopsies). In only one 
patient did the pathologic finding by repeated biopsy (third 
repeated biopsy in 2006) indicate a change from BPH to 
prostate cancer; this patient did not undergone regular fol-
low-up, which was confirmed by telephone interview.

The result was that 88 of 120 men (73.3%) had benign pro-
static tissue, 11 men (9.2%) had prostatitis, 7 men (5.8%) 
had atypical prostatic gland, 1 man (0.8%) had sclerosing 
adenosis, and 13 men (10.8%) had prostate cancer. The re-
peated biopsy results were nearly the same in the BPH and 
prostatitis groups, but four patients with BPH were re-
classified with atypical prostatic gland.

Before the prostatic biopsy, the mean (±standard devia-
tion) PSA concentrations in patients with BPH, prostatitis, 
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TABLE 2. Distribution of the repeated prostatic biopsies and observation in the patient population

           TR-Bx result BPH Prostatitis Ayptical glandsa Prostate cancer Other

Medical record
    Follow-up state 11 (7)   3 3 (3)   4  1b

Telephone interview
    Follow-up state 27 (3)   2 0 1 (1)c

    Follow-up loss 26 (2) 1 (1) 1   5
Unverified patientsd 24 (2)   5 3   3
Total (n=120) 88 11 7 13 1

The number of parenthesis represent the man’s number of repeated biopsy. 
TR-Bx, transrectal prostate needle biopsy; BPH, benign prostate hyperplasia.
a:Atypical prostatic gland includes high grade intraepithelial neoplasia, atypical small acinar proliferation and other reactive changes, 
excludes BPH, prostatitis and prostate cancer. b:Sclerosing adenosis. c:The patient of prostate cancer that he was BPH in previous pros-
tate biopsy. d:Cannot connected by telephone.

atypical prostatic gland, and prostate cancer were 
7.48±7.70, 10.32±7.01, 6.81±2.25, and 24.77±34.12 ng/mL, 
respectively. A comparison of PSA concentrations between 
the cancer and noncancer groups showed a significant dif-
ferences (p＜0.001), but no statistically significant differ-
ence was found between the prostatitis and prostate 
(p=0.76) cancer groups.

Abnormalities in DRE and biopsy results were closely 
correlated with the detection of prostate cancer. Five men 
(5%) had BPH, 0 had prostatitis, 1 (14%) had atypical pro-
static glands, and 6 (46%) had prostate cancer. Thus, we 
confirmed a close relation between abnormalities in DRE 
results and prostate cancer.

We identified follow-up status in 45 of 120 patients by tel-
ephone interview and in 40 patients by review of medical 
records, but the follow-up status of the remaining 35 pa-
tients could not be confirmed because their addresses or 
phone numbers had changed. When we questioned the pa-
tients about their follow-up status by telephone interview, 
we found that 39 of 64 patients (60.9%) with BPH, 3 of 6 
patients (50%) with prostatitis, 4 of 4 patients (100%) with 
atypical prostatic gland, and 10 of 10 patients (100%) with 
prostate cancer had undergone regular follow-up. We iden-
tified the follow-up status of 17 of 19 patients who received 
repeated biopsies.

All patients who underwent regular follow-up (con-
firmed by telephone interview or from medical records) had 
their PSA concentrations measured regularly at a local 
clinic, but we were unable to clearly identify the timing of 
these measurements. Furthermore, none of the repeated 
biopsies were done at other hospitals; therefore, we believe 
that these patients probably did not have high PSA 
concentrations. The remaining patients who underwent 
regular follow-up had a diagnosis of sclerosing adenosis. 
When we divided the patients into a benign group and a ma-
lignancy group, the rate of follow-up loss was higher in the 
former than in the latter group (p＜0.001) (Table 2).

We found various reasons for follow-up loss. Of the 30 pa-
tients lost to follow-up, 3 (10%) did not receive follow-up be-
cause of side effects such as persistent hemospermia, se-

vere pain, or discomfort after transrectal prostate needle 
biopsy. Fifteen (12.5%) who visited the hospital regularly 
experienced complications, 7 of whom were treated at a lo-
cal clinic or at our hospital and 1 of whom received special 
therapy in the Department of Anesthesiology because of se-
vere pain.

DISCUSSION

Loeb et al. [5] reported that the median PSA concentration 
in the general male population ranged from 0.4 to 0.7 ng/mL 
in men in their 40s and from 0.7 to 1.0 ng/mL in men in their 
50s. The baseline PSA concentration at a young age is an 
important predictor of a later prostate cancer diagnosis 
and disease-specific outcomes. Thus, baseline PSA meas-
urement can be used for risk stratification and to guide 
screening protocols. 

We can detect prostate cancer early by the reviewing a 
young man’s PSA concentration and biopsy results. 
Reducing the mortality rate associated with prostate can-
cer is dependent on early detection and prevention, be-
cause metastatic prostate cancer is difficult to treat. The 
most effective treatment strategy in prostate cancer is ear-
ly detection.

Smith and Catalona [6] showed that most tumors de-
tected through PSA screening are clinically important. 
Clinically important prostate cancer suggests that the 
treatment of these tumors will directly affect either the 
quality or length of the patient’s life. Sun et al. [4] suggested 
three main reasons why the screening cutoff for PSA should 
be lower in men aged ＜50 years. First, the incidence of BPH 
is lower in younger men than in older men [7]. Second, pros-
tate cancer that is detected early in younger men is more 
curable, as mentioned earlier for clinically localized 
cancer. Finally, younger men rarely have important medi-
cal comorbidities and can opt for definitive treatments such 
as surgery [8].

However, there is no clear protocol for PSA screening by 
age in Korea. The American Cancer Society recommends 
performing a prostate needle biopsy and PSA screening, on 



Korean J Urol 2014;55:249-253

252 Park et al

the basis of risks and benefits, at age 50 years in those with 
an average risk and at 40 years in those with a high risk 
(African Americans or those with a family history). The 
American Cancer Society’s standard recommended PSA 
concentration cutoffs, from prostate biopsy, are 0.6 ng/mL 
at ＜40 years of age and 2.5 ng/mL at ＜60 years of age [9]. 
The National Comprehensive Cancer Network guidelines 
recommended beginning the risk-benefit discussion and 
offer baseline DRE and PSA screening at 40 years of age 
[10]. We comply with these foreign standards in our clinics. 

Ku et al. [3] reported that, in healthy Korean men, the 
median serum PSA concentration (5th–95th percentile) is 
0.90 ng/mL (range, 0.33–2.25 ng/mL) for men 20–29 years 
of age, 0.89 ng/mL (range, 0.30–2.35 ng/mL) for men 30–39 
years of age, and 0.89 ng/mL (range, 0.30–2.36 ng/mL) for 
men 40 to 49 years of age. PSA concentrations in Korean 
men younger than 50 years were higher but those for men 
50 years of age or older were lower than in other races. 

In line with previously proposed guidelines for the evalu-
ation of prostate cancer risk in young men, Oesterling et 
al. [11] considered the risk of prostate cancer relative to 
race. They suggested age-specific PSA thresholds for men 
in their 40s of 2.5 ng/mL for whites and 2.0 ng/mL for 
African Americans, and the recommended reference range 
for age-specific serum PSA (95th percentile) for men aged 
40–49 years is 0–2.5 ng/mL. 

As previously mentioned, early detection of prostate can-
cer is important. However, studies of PSA concentrations 
in young men in Korea and Asia are rare, and there is no 
reference range for age-specific serum PSA concentrations 
and no guidelines for transrectal prostate needle biopsy in 
young men. Clear guidelines for PSA values relative to 
prostate cancer risk do not exist for patients younger than 
50 years in Asian countries, including Korea. Studies are 
needed to confirm risk factors for young Korean men in re-
lation to biopsy findings and elevations in PSA, as in west-
ern countries. We currently recommend a PSA cutoff of ＞
3.0 ng/mL (biopsy) for men younger than 50 years, because 
PSA level increase as patients age.

Other factors associated with elevations in PSA at a 
young age are high body mass index (BMI) and obesity. A 
higher BMI is positively associated with a diagnosis of pros-
tate cancer. Also, in men with cancer, a higher BMI in-
creases the odds of high-grade disease [12]. In addition, 
obesity is related to prostate cancer because prostate can-
cer is hormonally based [13].

Our research indicates a correlation between abnormal 
DRE results and risk of prostate cancer at a young age. We 
identified 5 patients (＞50%) with abnormal DRE results 
who had cancer. This finding contrasts with the results of 
Ruska et al. [14], who studied 87 men younger than 40 years 
of age who underwent prostate needle biopsy. The most 
common indications for biopsy were abnormal DRE results 
(n=61), elevated PSA concentrations (n=14), and in-
flammatory symptoms (n=12); 23 cases of cancer were 
detected. However, an abnormal DRE result was not pre-
dictive of cancer.

In our study, all patients with benign prostatic disease 
based on the first biopsy were shown to have benign disease 
based on all repeated biopsies, except for one patient. This 
finding was similar to that of Yang et al. [15]. The median 
age of the 75 men in their study was 33 years (range, 26–40 
years). The results of the primary biopsy were as follows: 
1 case (1.3%) of prostate cancer, 70 cases (93%) of benign 
tissue, 2 cases (2.6%) of inflammation, and 1 case (1.3%) 
each of high-grade intraepithelial neoplasia and atypical 
small acinar proliferation. All of the 10 men who under-
went a second biopsy, and three of the men who underwent 
a third biopsy, had benign results. The results of all re-
peated transrectal needle prostate biopsies in that study 
were benign; therefore, the usefulness of repeated biopsy 
in men younger than 40 years should be evaluated on the 
basis of risks and benefits (e.g., invasiveness, pain, and 
high cost). 

In line with previous research on follow-up status and 
risk of prostate cancer, 3 men (10%) lost to follow-up in the 
current study experienced pain, hematuria, or hemo-
spermia after biopsy, and complications were also experi-
enced by some of the patients not lost to follow-up. These 
patients often required hospitalization and/or special 
therapy.

The mean PSA values differed between the prostatitis 
group and the prostate cancer group, but not significantly 
so; the standard deviation in the prostate cancer group may 
have been too wide. Kim et al. [16] showed that the mean 
PSA concentration decreased significantly after 4 weeks of 
treatment with antibiotics and nonsteroidal anti-in-
flammatory agents. A relatively high rate of cancer (13.5%, 
5/37) was detected in patients with a PSA value that de-
creased to a normal value (＜4 ng/mL) after treatment. 
Their results suggest a strong correlation between prostate 
inflammation and neoplastic transformation, although 
others refute this correlation [17-20].

The main cause of follow-up loss was the lack of symp-
toms affecting quality of life. However, symptoms are rare 
in early-stage prostate cancer. The presence of symptoms 
usually suggests locally advanced or metastatic disease. 
Therefore, patients should undergo continuous follow-up 
even if they have no symptoms. The patients’ attitudes 
about prostatic disease differed based on their biopsy re-
sults; most patients with a benign result tended to not think 
too seriously about the disease. Many patients were lost to 
follow-up after their first biopsy for this reason.

Our study had several limitations. First, there was a 
wide range of atypical prostatic gland types—not only 
high-grade intraepithelial neoplasia and atypical small 
acinar proliferation but benign reactive changes that could 
not be confirmed as either prostate cancer or BPH by patho-
logic review. Second, there is no definitive established fol-
low-up protocol for when to perform a repeated biopsy. 
Third, the transrectal biopsies and ultrasonographies 
were not performed by one urologist. In addition, a larger 
sample size of patients would have resulted in more accu-
rate results. The number of patients in our study (n=120) 
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was too small to draw a definitive conclusion, and there was 
large deviation in the time periods for repeated biopsies. 
These limitations decreased the confidence of our data; 
however, the results are plausible given that the patients 
were younger than 50 years of age.

Our study was conducted to determine the efficacy of re-
peated biopsy at detecting prostate cancer in young pa-
tients (＜50 years) with a high PSA concentration over a 
period of approximately10 years at a single hospital. Even 
though we conducted telephone interviews to determine 
the follow-up status of the patients, our data were in-
sufficiently clear. It can bring a information or clue about 
patient who received repeated biopsy at young age.

CONCLUSIONS

The incidence of malignant disease being detected in pa-
tients with a previous benign biopsy result was very low in 
our study; only one case was detected in 19 of 120 patients 
who underwent repeated transrectal prostate needle 
biopsies. Thus, the risks and benefits of repeated biopsy in 
men younger than 50 years with high PSA concentrations 
should be considered carefully because of the possible com-
plications associated with this procedure and because of 
the low malignancy change rate in this population. As this 
patient population ages, continuous follow-up is recom-
mended, as is repeated transrectal prostate biopsy if 
warranted. Furthermore, the risk factors associated with 
elevated PSA concentrations in young men should be 
evaluated.
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