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Objective: Incidental prostate cancer (IPCa) is defined as a symptom-free cancer unexpectedly discovered upon microscopic examination of resected tissue. The aim of this study was to
report the correlation between some specific clinical criteria in patients incidentally diagnosed
with prostate cancer (PCa) during transurethral resection of the prostate (TURP) or open prostatectomy (OP) after clinically suspected benign prostatic hyperplasia.
Patients and methods: This was a cross-sectional, retrospective study. Data were collected
from Shohada-e-Tajrish Hospital database during November 2006 to October 2016. Four hundred
and twenty three men suffering from symptomatic benign prostatic hyperplasia who underwent
either TURP or OP that provided a prostate specimen were evaluated. The data analysis was
performed using Pearson correlation test and independent t-test using SPSS version 20 software.
Results: The mean age of subjects was 68.74±9.87 years old (45–93 years). The mean prostate
specific antigen (PSA) level was 21.47±13.44 ng/mL (0.6–47.1 ng/mL). Results showed that
84 patients (19.9%) had PCa (40 patients who underwent TURP [12.6%] and 44 patients who
underwent OP [40.7%] groups). Cut-off point of PSA for detecting IPCa was 3.8 ng/mL in our
study, and this showed sensitivity, specificity, negative predictive value, and positive predictive
value of 26.08%, 100%, 100%, and 29.79%, respectively. Twenty two patients with cancer had
a positive family history for PCa; thus, a significant relationship between familial history of
PCa and its occurrence was shown (p=0.0001).
Conclusion: According to the results of this study, the cut-off point for PSA levels in detecting
PCa was 3.8 ng/mL, which is similar to that reported by other studies. Familial history of PCa
and PSA levels were two predictors in determining the PCa.
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Prostate cancer (PCa) is the most frequent malignancy in males older than 65,1 with an
estimated 41,000 Americans dying from PCa annually.2 Epidemiologic reports showed
alterations in the geographic and racial prevalence of PCa. It has a low incidence in Asia
(3–8 per 100,000 men/yr), an intermediate incidence in Africa and Eastern Europe, and
higher incidence in Western Europe and North America.3 Mostly, cancers arise in the
prostate with concomitant benign prostatic hyperplasia (BPH, 83.3%), and they are most
often found accidentally in a great number of transuretheral resection of the prostate
(TURP) samples. The clinical incidence of cancer arising in patients with surgically
treated BPH is approximately 3%.4 Cases may also be underdiagnosed. In autopsy
reports, the prevalence of histologically confirmed PCa was up to 29% in men between
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30 and 40 years, and 64% in men aged 60–70 years.5 PCa is a
main reason for mortality among men in developed countries.6
There are many recommendations for carrying out PCa screening by using the prostate specific antigen (PSA) test, in many
countries,7 despite the recommendation, the harms caused by
overdiagnosis and overtreatment must be considered.8
Incidental PCa (IPCa) is defined as a “cancer which lacks
apparent neoplastic symptoms or cancer which is unusually
detected by microscopic examination of resected tissue that
had been previously diagnosed as benign.”9 Today, PCa is
more frequently being diagnosed in asymptomatic patients
with localized disease. Owing to early diagnosis, more
cases of focal PCa or IPCa are diagnosed.9,10 There is also
a population group composed of patients with obstructive
lower urinary tract symptoms (LUTS) that are probably an
outcome of BPH. These patients do not manifest with clinical symptoms nor does the disease show up on digital rectal
examination (DRE), and they often have normal PSA levels.
On the contrary, it is possible that some patients undergo
one or more transrectal biopsies because of alterations
observed on DRE or in PSA levels, but with pathological
biopsy examinations not revealing any neoplastic changes.11
The aim of our study was to report our experience in
patients with specific clinical criteria who were incidentally
diagnosed with prostate cancer during TURP or open prostatectomy (OP) for clinically suspected BPH.

Materials and methods
This was a cross-sectional, retrospective study. Data were
collected from Shohada-e-Tajrish Hospital, Shahid Beheshti
Medical University, Tehran, Iran, during November 2006
to October 2016. The case notes of patients who presented
with symptomatic prostate enlargement and underwent
either TURP or OP were evaluated. Four hundred and thirty
seven men, aged from 45 to 93 years, were identified, who
underwent a TURP or OP of the prostate.

Inclusion criteria
Histopathological confirmation of BPH in patients who had
undergone transrectal ultrasound-guided biopsy (TRUSBx) prior to surgery and documentation of PSA level and a
postoperation histopathology report was a requirement for
inclusion in this study.

Exclusion criteria
The exclusion criteria were as follows: TURP patients previously diagnosed with PCa and histopathological studies of
surgeries performed at another institution.
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Data collection
A database was created that included such details as age,
positive PCa family history in first-degree relatives, prostate
volume, PSA level, previous biopsies, and histopathological
results.

Ethics
This study was approved by the ethical committee of Shohada-e-Tajrish Hospital. Owing to the retrospective nature of
the study, the ethical committee of Shohada-e-Tajrish Hospital waived the necessity to have patients provide consent to
review their medical records. The authors used the patients’
data for research purposes only. The patient health data were
accessed confidentially and de-identified.

Statistics
Data analysis was done using Statistical Package for the Social
Sciences version 20 software (IBM Corporation, Armonk, NY,
USA). Mean ± standard deviation, frequency, and percentage
were used for reporting descriptive variables. The Pearson
correlation test was used to test for association between qualitative variables. Independent t-test was used for quantitative
variables. P-value <0.05 was considered as significant.

Results
Demographic data
Four hundred and twenty three patients with a mean age of
68.74±9.87 years (45–93 years) were included in this study.
Most of the patients were aged between 60 and 69 years
(41.4%), and the majority of them underwent TURP (74.5%).
Demographic data are summarized in Table 1.

Prostate indexes
The mean PSA level was 21.47±13.44 ng/mL (0.6–47.1
ng/mL), and most patients had a PSA level greater than
Table 1 Demographic data of subjects
Characteristics

Years

n (%)

Age group

40–49
50–59
60–69
70–79
80–89
90–99
68.74±9.87

25 (5.9)
40 (9.5)
175 (41.4)
114 (27)
63 (14.9)
6 (1.4)

Age (mean ± SD)
Type of surgery (N, %)
TURP
OP

315 (74.5)
108 (25.5)

Abbreviations: OP, open prostastectomy; SD, standard deviation; TURP,
transuretheral resection of the prostate.
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4 ng/mL (72.6%). The mean prostate volume was 80.56±25.12
mL (40–142 mL). The distribution of clinical data in the two
groups is provided in Table 2.
There was a significant relationship between age groups
and PSA level (p=0.0001), a positive correlation between
age and prostate volume (r=0.812, p=0.0001), and also
a significant correlation between PSA and age (r=0.341,
p=0.0001). PSA level was significantly different between
the two groups (p<0.0001) (Figure 1). We showed that PSA
(p=0.0001) and positive familial history (p=0.0001) were
significant predictors of IPCa.

Prostate cancer
The results of the present study illustrate that 19.9% of
patients had PCa. There was a significant relationship
between PSA level (cut-off point: 4 ng/mL) (p=0.0001)
and prostate volume (p=0.0001) with occurrence of PCa.
Twenty two patients with cancer had a positive PCa family
history (14 in brothers and eight in fathers), and so the significant relationship between familial history of PCa and its

occurrence (p=0.0001) was proven. There was a significant
relationship between history of needle biopsy (p=0.005) and
palpable nodule on examination (p=0.042) with occurrence of
PCa (p=0.001). PCa was detected in 40 patients who underwent TURP (12.6%) and in 44 patients who underwent OP
(40.7%). There was a significant difference in the occurrence
of IPCa in both groups. Cut-off point for PSA level to detect
IPCa was set at 3.8 ng/mL in this study, and this showed
sensitivity, specificity, negative predictive value, and positive predictive value of 26.08%, 100%, 100%, and 29.79%,
respectively (Figure 2). The most common Gleason score was
6 in 43 (71.1%) patients followed by 7 (type 3+4) in 26, 7
(type 4+3) in 11, and 8 in four subjects, respectively. About
3.5% of patients had positive history of TRUS-Bx (1.6% in
TURP group and 9.3% in OP group). Seventy eight percent
of patients with prior needle biopsy, had had PCa (p=0.002),
and 83% of patients with nodule on DRE had PCa (p=0.037).
Of 40 subjects in the TURP surgery group, investigation
of 30 patient records after intervention showed that 21 were
managed by radical prostatectomy, five patients were treated
with hormones plus radiotherapy, three of them were on active

Table 2 Distribution of clinical data of patients in the two groups
(OP and TURP)
Characteristics
PSA (n [%])
≤4 ng/mL
>4 ng/mL
Prostate volume
(mean ± SD), mL

TURP

OP

p-value

110 (34.9)
205 (65.1)

6 (5.6)
102 (94.4)

0.0001*

67.96±12.1

117.3±15.15

0.001**

1.0

0.8

Notes: *χ test, **Mann–Whitney test.
Abbreviations: OP, open prostastectomy; PSA, prostate specific antigen; SD,
standard deviation; TURP, transuretheral resection of the prostate.
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Figure 1 Mean PSA level between the two groups (TURP and OP).
Abbreviation: OP, open prostastectomy; PSA, prostate specific antigen; TURP,
transuretheral resection of the prostate.
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Diagonal segments are produced by ties.
Figure 2 Sensitivity and specificity of PSA for detection of IPCa.
Note: AUC was 0.95.
Abbreviations: AUC, area under the curve; IPCa, incidental prostate cancer; PSA,
prostate specific antigen; ROC, receiver operating characteristic.
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surveillance, and one patient was in the category of watchful
waiting. Of 44 subjects in the OP surgery group, investigation
of 33 patient records showed that just 11 patients were being
treated with radical prostatectomy, 10 patients were treated with
hormones plus radiotherapy, eight were on active surveillance,
and four patients were in the category of watchful waiting.

Discussion
Our study showed an IPCa rate of 19.9%. This detection
rate is in line with that reported by several other recently
published series.1,4,12–14 Also, our results demonstrated that
PSA levels were significantly higher in the OP group than
the TURP group. We showed that despite the fact that PSA is
a highly sensitive test for detection of IPCa, it is not specific
and may have a higher rate of false-positives. In our study,
PSA level was significantly different between the two groups
(p<0.0001). There was a significant relationship between
PSA level (cut-off point: 4 ng/mL) (p=0.0001) and prostate
volume (p=0.0001) with the occurrence of PCa.
We demonstrated PCa in 40 patients who underwent TURP
(12.6%) and 44 patients who underwent OP (40.7%), with significant difference between the occurrences of IPCa between
both groups. However, because of the retrospective nature of
our analysis, the distribution of patients in the two groups
was not equivalent. Before using PSA for screening of PCa,
the prevalence of this cancer was more than 27% in TURP.15
Detection rate of PCa ranged from 4.8% to 16.7% in previous
investigations.12,16–19 Sometimes, following incidental detection of prostate cancer after TURP, patients might undergo
more diagnostic procedures and other assessments to detect
the cancer. In a study by Lee et al20 63 patients underwent
TRUS-Bx or radical prostatectomy procedures after being
diagnosed with IPCa. In 22 patients who underwent TRUS-Bx,
54% were downgraded to benign. Lee et al21 reported that in
most cases TRUS-Bx did not provide enough additional information to warrant pursuing treatment for TURP-diagnosed
IPCa. Voigt et al16 showed an IPCa rate of 11.1% in their
study. They stated that age, volume of the prostate, and body
mass index were predictive factors for IPCa. In Helfand et
al’s study,18 by searching for postoperative variations in PSA
and PSA velocity in patients undergoing surgical management
of BPH, they showed an IPCa rate of 8.7% in 313 patients
who underwent TURP. They showed that patients with IPCa
had a meaningful higher postoperative mean PSA velocity in
comparison to patients without PCa (0.38 vs 0.06 ng/mL/yr
TURP and 0.47 vs –0.13 ng/mL/yr OP; p<0.05). Trpkov et al22
have reported the highest IPCa rate in the PSA era, 16.7%; but,
they enrolled patients with known PCa. A recent multicenter
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review by Yoo et al19 showed an IPCa rate of 4.8% in over
1,600 patients. They demonstrated that the combination of
transitional zone volume and PSA can be helpful predictors
of IPCa in addition to DRE findings. Otto et al23 reported a
detection rate of 1.4% for their retrospective study of IPCa.
According to these abovementioned studies and our study, it
can be concluded that overall prevalence of IPCa is decreased.
Our results showed that there was a meaningful relation
between PSA level (cut-off point: 4 ng/mL) and prostate
volume with occurrence of PCa, and the cut-off point of
PSA for detecting IPCa was 3.8 ng/mL in our study, which
showed sensitivity, specificity, negative predictive value, and
positive predictive value 26.08%, 100%, 100%, and 29.79%
respectively. In fact, PSA screening can increase the detection
of PCa by increasing the use of prostate biopsy. Therefore, the
majority of prostate cancers can be distinguished in primary
stages and at a younger age, before they present with lower
urinary tract syndrome. Before PSA was used as a diagnostic
aid, the probability of IPCa transforming to locally advanced
PCa was higher, due to lack of PSA screening. Additionally,
using PSA levels for prostate biopsy strategy, concomitant
TURP and prostate biopsy are being performed in patients
with PSA levels more than 4.0 ng/mL. Diagnosis of IPCa
cannot be made if concomitant TURP and prostate biopsy
are done together, even if PCa is seen in TURP chips. So,
after PSA era, IPCa can be diagnosed at lower PSA levels.
Lee et al21 in their cohort study showed that 91 patients had
PSA <4.0 ng/mL before TURP, and the remaining 65 patients
had PSA >4.0 ng/mL, and of their 65 patients, 12 underwent
core prostate biopsy and were found to have peripheral PCa
on biopsy. In other words, these patients were more likely to
be diagnosed as cancer-free by prostate biopsy if they did
not undergo TURP.21 Yang et al13 in their study evaluated 340
cystoprostatectomy samples of patients who had undergone
radical cystoprostatectomy for the treatment of bladder
cancer in the People’s Republic of China. They showed that
180 (53%) patients had either IPCa or urothelial cancer in
the prostate. Of them, 28% (95 patients) had PCa and 34%
(115 patients) had urothelial carcinoma of the prostate. The
incidence of IPCa was 21% and 31%, respectively, during
the two periods of their study (2004–2008 and 2009–2014).
Despite this high prevalence on histological examinations,
few prostate cancers may not detected by screening, and even
in intensely screened populations most are left undiscovered.
Therefore, a key research implication is to find better methods
sooner for distinguishing progressive from indolent PCas.24
Kitamura et al25 reported that TURP should be performed
only in patients complaining of LUTS. This was related to
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major clinically nonsignificant PCa diagnosed by performing concomitant sextant biopsy and transition zone biopsy.
However, van Renterghem et al26 reported improvement of
bladder outlet obstruction, normalization of PSA, and diagnosis of clinically significant PCa by performing TURP. Kim
et al27 evaluated 165 patients who underwent TURP. They
compared the detection rate of PCa between patients who
had TRUS-Bx before TURP (group A) and those who did
not (group B). Their results showed no significant difference
between groups A and B. They suggested that BPH patients in
whom PCa is suspected and who have LUTS with a previously
negative TRUS-Bx result should undergo TURP, which results
in immediate improvement in bladder outlet obstruction and
early diagnosis of clinically significant transition zone PCa.
Zigeuner et al14 showed that in their study of detection of
PCa by TURP or open surgery in patients with previously
negative TRUS-Bx, the overall probability of diagnosing
PCa by TURP in patients with obstructive voiding symptoms
and clinical suspicion for PCa, but negative prostate biopsy,
was less than 8%, and so they did not recommend TURP for
diagnostic purposes.

Conclusion
We showed that PCa had higher incidence in the OP group
rather than in the TURP group. However, it cannot be concluded that OP’s ability for detecting PCa is higher than
TURP, and so more studies are needed. PSA levels have
high sensitivity, but it are not specific enough to determine
PCa. The cut-off point of PSA for detecting PCa in our
study was 3.8 ng/mL, which is similar to that used in other
studies. PSA levels and familial history of PCa were two
predictors used in our study to determine PCa. In addition
to PSA screening, a positive result on DRE is recommended
for detecting PCa.
We had several limitations in this study. Our investigation
was a retrospective study that included many different surgical treatment modalities, potentially modifying the amount
of tissue that was submitted for review. We did not access
data regarding cancer grading (TNM system) of all patients
for more evaluation.
We recommend further prospective studies with multicentric populations be carried out to evaluate this comparison
including the TNM system and other related variables.
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