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Diagnostic Role of Prostate Resection in the Elderly Patients  
Who Experience Significant Co-Morbidity with a High Clinical 
Suspicion of Prostate Cancer

The necessity of routine prostate biopsy prior to transurethral resection of the prostate 
(TURP) in elderly comorbid patients with a high prostate specific antigen (PSA) level 
remains controversial. We assessed the role of TURP in prostate cancer diagnosis in these 
individuals. A total of 197 patients underwent TURP in conjunction with prostatic needle 
biopsy. Pathologic reviews of specimens of TUR chips and biopsy cores were analyzed. 
Overall, prostate cancer (CaP) was detected in 114 patients (57.6%). Ninety-eight cancers 
(86%) were detected with TURP and biopsy, and seven cancers (6.1%) with only TURP. The 
Gleason score of a TUR-specimen was identical to that of the biopsy-core in 43.9% of 
cases. Variables associated with diagnostic accuracy in the TUR-specimens included the 
prebiopsy PSA level, prostate specific antigen density (PSAD), and the Gleason score in 
biopsy cores. In patients with a PSA level and a PSAD that was greater than 15.4 ng/mL 
and 0.69 ng/mL/g, respectively, 100% of the cancers were detected in the TUR-specimens. 
Our results suggest that a prostatic biopsy might be omitted prior to TURP in elderly 
patients with significant co-morbidity and levels for PSA of > 15.4 ng/mL.
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INTRODUCTION

Prostate biopsy is the recommended diagnostic method for 
clinical suspicion of prostate cancer (CaP), eg high prostate 
specific antigen (PSA), abnormal digital rectal examination 
(DRE), suspicious lesion on transrectal ultrasound (TRUS) (1). 
However, there is no consensus on routine prostate biopsy pri-
or to transurethral resection of the prostate (TURP) in patients 
who are elderly and have significant co-morbidity. There are 
three diagnostic options. First, the TURP is carried out on the 
second day after a prostate biopsy. These procedures are asso-
ciated with considerable cost, discomfort and the risk of infec-
tion or hematuria (2, 3). Prostate biopsies are known to increase 
the incidence of side effects in patients of an advanced age (4). 
In the second option, a prostatic needle biopsy and TURP are 
carried out in one session, intraoperatively. Though this strate-
gy is an efficient treatment and could minimize patient discom-
fort, it requires more under-anesthesia time and increased hos-

pitalization costs. For the third option, if the diagnostic accura-
cy of a transurethral resection (TUR)-derived specimen is con-
firmed, some patients could possibly omit the prostatic biopsy. 
Local curative treatments (such as radical prostatectomy) are 
not suitable for patients who are elderly, even with significant 
co-morbidity and androgen deprivation therapy or other types 
of palliative therapy are more proper for patients with life ex-
pectancies of less than 10 yr for CaP (5, 6). Moreover, TURP is 
now ranked as a palliative therapy used mainly to relieve ob-
struction caused by CaP (7). Thus, TURP may be useful in such 
a clinical scenario. However, there is concern that this approach 
may result in a missed diagnosis of CaP. Reports of the diagnos-
tic accuracy of TUR-derived tissue often differ according to the 
study design (8-11). To the best of our knowledge, reports of the 
diagnostic accuracy of TUR-derived tissue in patients with bi-
opsy-proven CaP are rare.
  In the present study, the pathological results of a specimen 
obtained from TURP and from a biopsy core were compared to 
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assess the diagnostic accuracy relative to cancer detection and 
histologic grading of a TUR-derived specimen. Moreover, we 
assessed the cut-off values that would confer the optimal sensi-
tivity and specificity for cancer detection in TUR-derived speci-
mens.
 

MATERIALS AND METHODS

We retrospectively reviewed the medical records of 197 patients 
who underwent TURP in conjunction with a 12-core prostatic 
needle biopsy. All patients were judged unsuitable for local de-
finitive treatment because of a decreased life expectancy and/
or severe comorbidities. Transrectal biopsies were performed 
with a spring-lodged autonomic biopsy gun equipped with an 
18-gauge biopsy needle (Magnum, 15 mm, Bard, Covington, 
GA, USA) under the TRUS. The 12-core TRUS biopsy (including 
a 2-core transition zone biopsy) protocol was performed, and 
additional cores were sampled as hypoechoic lesions were ob-
served on the TRUS. All patients’ charts were evaluated retro-
spectively, including PSA, prostate size based on TRUS, TURP 
results (including resection weight and pathology report), and 
TRUS biopsy results (including positive core number and loca-
tion). PSA was measured using a Tandem-R assay. The prostate 
volume was calculated using the following formula: width ×  
length × height × 0.52. Prostate specific antigen density (PSAD) 
was calculated by dividing the PSA by the prostate volume. The 
pathologic review of prostate specimens obtained from TURP 
and biopsy were deciphered by a pathologist at our institute 
applying the 2005 International Society of Urological Pathology 
(ISUP) consensus (12). The TURP procedure was comprised of 
removing the adenoma from the transitional zone and the re-
section plane advanced to the surgical capsule by two experi-
enced surgeons.
  Statistical analysis was performed by use of a Student’s t-test 
and the Mann-Whitney U test for continuous variables. Receiv-
er operating characteristic (ROC) curves were constructed to 
obtain the cut-off values that would confer optimal sensitivity 
and specificity for cancer detection in TUR-derived specimens. 
The software used for the statistical analyses was SPSS 20.0 soft-
ware (SPSS Inc., Chicago, IL, USA), and a P value < 0.05 was 
considered statistically significant. 

Ethics statement
The collection and analyses of all samples was approved by the 
institutional review board of Chungbuk National University, 
and informed consent was obtained from each subject (IRB ap-
proval number 2006-01-001).
  The biospecimens for this study were provided by the Chun-
gbuk National University Hospital, a member of the National 
Biobank of Korea, which is supported by the Ministry of Health, 
Welfare and Family Affairs. All samples derived from the Na-

tional Biobank of Korea were obtained with informed consent 
under institutional review board-approved protocols.

RESULTS

Baseline characteristics
Table 1 lists the baseline characteristics of the 197 patients. The 
mean interval between biopsy and TURP was 7.3 days. Twenty-
six patients received biopsy and TURP in one session. The 
mean prostate volume was 49.45 cm3 and the mean resected 
prostate volume was 25.8 cm3. The mean prebiopsy PSA and 
PSAD were 51.77 ng/mL and 1.82 ng/mL/g, respectively.

Diagnostic accuracy of TUR-specimens relative to cancer 
detection and histologic grading
Overall, CaP was detected in 114 patients (57.6%). Seven can-
cers (6.1%) were detected only with TURP, ninety-eight (86%) 
with TURP and biopsy, and nine (7.9%) with biopsy alone. The 
positive predictive value for the TUR specimens and biopsy 
cores were 92.1% (105/114) and 93.9% (107/114), respectively. 
The Gleason score of the TUR specimen was concordant with 
the biopsy core in 43 (43.9%) patients, and 56.1% were discor-
dant with the biopsy core. The Gleason score of the TUR speci-
men differed by 1 digit in 35 cases, 2 digits in 18 cases, and 3 
digits in 2 cases compared with that of the biopsy core (Table 2).

Diagnostic accuracy of the TUR specimens relative to 
cancer detection according to clinicopathologic variables
The diagnostic accuracy of the TUR specimens was significant-
ly higher in patients with a higher prebiopsy PSA, PSAD and 
Gleason scores from the biopsy core (each P < 0.05). However, 
there were no significant differences in the cancer detection 
rates according to resected weight percentages, ages and time 
intervals from biopsy to TURP (Table 3).

Table 1. Baseline characteristics

Variables Incidence (%) or value 

Mean ± SD age (yr) 73.8 ± 5.3 (67-87) 
Interval between Biopsy and TURP (day, range) 7.3 (0-26) 
Prebiopsy PSA level 51.77 (1-587)
Prebiopsy PSAD 1.82 (0.07-10.57)
Pathologic outcome
   CaP
   BPH

114 (57.6)
84 (42.4) 

Prostate size (g, range) 49.45 (20-136)
Resected weight (g, range) 25.8 (4-100)
Gleason score in biopsy-core
  ≤ 6
   7
  ≥ 8

5 (5.9)
14 (16.5)
66 (77.7)

TURP, Transurethral resection of the prostate; PSA, Prostate specific antigen; PSAD, 
Prostate specific antigen density; CaP, Prostate cancer; BPH, benign prostatic hyper-
plasia.
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Cancer detection rate of TUR specimens according to 
values for PSA and PSAD 
There were five false-negative results from TUR-derived tissue 
in patients with PSA values between 4.0 and 10.0 ng/mL (the 
diagnostic gray zone). In patients with a PSA level and a PSAD 
greater than 15.4 ng/mL and 0.69 ng/mL/g, 100% of the cancers 
were detected in the TUR specimen (Table 4). The area under 
the receiver operating characteristic curve for cancer detection 
in the TUR specimen was 0.951 for PSA (95% confidence interval 
0.893 to 1.000, P < 0.001) and 0.906 for PSAD (95% confidence 
interval 0.814 to 0.998, P = 0.001). The cut-off value which gave 
optimal sensitivity and specificity for cancer detection in TUR-
derived specimens was 9.5 ng/mL (sensitivity and specificity, 
90.8% and 83.3%, respectively) and 0.373 ng/mL/g (sensitivity 
81.5% and specificity 93.3%, respectively) (Fig. 1).

DISCUSSION

In the current study, histologic analysis of the resected speci-
mens after TURP showed a diagnostic accuracy of 92.1% in 
terms of cancer detection and a 57.1% concordance with the 
Gleason score. The diagnostic accuracy of the TUR-derived 

specimens was associated with the prebiopsy PSA, the PSAD, 
and the Gleason scores of the biopsy cores. 
  The diagnostic role of TUR-derived tissue in cancer detection 
remains controversial. Bach et al. (13) reported that only 54% of 
the CaP cases were detected by TURP and there were no statis-
tical differences in the cancer detection rates according to PSA 
and biopsy Gleason scores. They concluded that the worth of 
the obtained tissue sample during TURP seems questionable. 
The diagnostic accuracy in terms of cancer detection of the 
TUR-derived tissue in our study was much higher than that 
shown in the previous study. This result might be due to the fact 
that a large percentage of the participants in our study popula-
tion had a very high PSA level and an advanced disease status. 
In the study of Bach et al., the median PSA level was 8.64 ng/mL 
and most of the patients (77/84, 92%) had an organ-confined 
disease (below pT2c), but our study population showed very 

Table 2. Diagnostic accuracy of TUR-specimens relative to cancer detection and his-
tologic grading

Variables Incidence (%) or value 

Cancer detection    
   Overall cancer detection rate of TUR-specimen
      Only TUR-specimen proven
   Overall cancer detection rate of biopsy-core
      Only biopsy-core proven  

105/114 (92.1)
7 

107/114 (93.9)
9

Gleason score on TUR-specimen
   Concordance with biopsy-core 
   Discordance with biopsy-core
      Overgrading than biopsy-core
         1-point discrepancy 
         2-point discrepancy
         3-point discrepancy
      Under-grading than biopsy-core
         1-point discrepancy
         2-point discrepancy  
         3-point discrepancy

43/98 (43.9)
55/98 (56.1)

24 (24.5)
16
7
1

31 (31.6)
19
11 
1 

TUR, Transurethral resection.

Table 3. Clinicopathologic variables related to the diagnostic accuracy of TUR-speci-
mens

Variables
False negative 

(n = 9)
True positive 

(n = 98)
P value

Mean age (yr) 77.33 75.36 0.258*
Time from biopsy to surgery TUR (day) 5.00 8.10 0.174*
Pre-biopsy PSA level 6.67 89.04 < 0.001†

Pre-biopsy PSAD 0.23 1.95 0.002†

Average volume reduction (%) 61.92 61.50 0.951*
Prostate biopsy Gleason score 7.25 8.17 0.008*

*Student’s t-test, †Mann-Whitney U test. PSA, Prostate specific antigen; PSAD, Pros-
tate specific antigen density.

Table 4. Cancer detection rate of TUR specimens according to PSA and PSAD

Variables Range CaP (n = 114) False negative (No.) Accuracy (%)

PSA (ng/mL) < 4 
4-10
10-20
20-100
> 100

4
17
19
42
32

2
5
2
0
0

92.1
93.9
98.2

100
100

PSAD (ng/mL/g)  < 0.15
0.15-0.30
0.30-1.00
1.00-3.00
> 3.00

7
12
20
24
13

5
1
3
0
0

92.1
96.5
97.4

100
100

CaP, Prostate cancer; BPH, benign prostatic hyperplasia; PSA, Prostate specific anti-
gen; PSAD, Prostate specific antigen density.
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Variables AUC P value

PSA 0.951 < 0.001
PSAD 0.906 0.001

Fig. 1. Receiver operating characteristic (ROC) curve generated for calculated the 
cancer detection in TUR specimen in related to PSA and PSAD. AUC, area under the 
curve; PSA, Prostate specific antigen; PSAD, Prostate specific antigen density.
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high PSA levels (mean 51.77 ng/mL). The other possibility is 
that the study design and inclusion criteria could explain the 
discrepant results. While the Bach et al. enrolled patients with 
biopsy-proven CaP who underwent TURP before primary high-
intensity focused ultrasound (HIFU) therapy, our study popula-
tion consisted of patients with CaP who were not suitable for 
local treatment with a curative intent. 
  However, there is favorable evidence of the diagnostic role of 
TURP. In the study by Niesel et al. (14), 132 patients with sus-
pected cancer underwent additional systematic biopsies of the 
peripheral zone prior to TURP. Biopsy was unable to detect 
cancer in 11 (40.8%) of 27 prostate cancer cases. In addition, 
several investigators have reported that TURP was valuable in 
diagnosing prostate carcinoma in the case of multiple negative 
biopsies and with a persistently elevated PSA. Kitamura et al. 
(15) reported that 28% of patients who underwent TURP after 
negative peripheral zone and transition zone biopsies had can-
cer in TURP specimens. Zigeuner et al. (8) proposed TURP as a 
diagnostic tool after a negative biopsy in a patient with voiding 
symptoms and suspicious DRE results. Though the systemic 
needle biopsy in the diagnosis of prostate cancer is undoubted-
ly the choice for diagnosis, the false-negative rate of systemic 
prostate biopsy is reportedly as high as 35% (16-19). Although 
75 to 80% of all CaP originates from the peripheral zone, tumor 
tissue is also frequently found in the transition zone that is be-
yond the reach of a biopsy needle in the case of large-volume 
prostate needle biopsies (20). Whereas TURP procedures do 
not reach the lateral prostatic tissue, biopsies of the far lateral 
zone could be combined with TURP to obtain a complete sam-
pling and improve the cancer detection rate (21, 22). Cho et al. 
(23) reported the safety and efficacy of combined transrectal 
ultrasound-guided prostate needle biopsy and transurethral 
resection of the prostate. Puppo et al. (22) also concluded that 
TURP combined with a set of transrectal needle biopsies of the 
lateral portion of the gland is a safe procedure with high diag-
nostic capabilities after repeated negative biopsies in patients 
with persistently increasing PSA levels. Although the combina-
tion of TURP and biopsy is an efficient treatment that can pro-
vide reliable cancer detection rates, these continue to require 
more time under anesthesia and increased hospital costs. 
Therefore, a combined strategy might be preferred in patients 
who are susceptible to curative treatment. 
  Histological grading of prostate cancer is well recognized as 
an important prognostic factor (24). The Gleason score of the 
TUR-specimen was discrepant with the biopsy core in 56.1% of 
the cases and displayed a tendency to under-grade. Therefore, 
clinicians should consider these discrepancies when discussing 
treatment options, particularly among patients who are eligible 
for active surveillance or watchful waiting.
  A possible limitation of the present study is that we did not 
evaluate the surgical outcomes and procedure-related compli-

cations. Second, as mentioned above, this study was not a pop-
ulation-based study. Our study population showed very high 
PSA values, which resulted in a high cancer-detection rate for 
the TUR-derived tissue.
  Our results suggest the omission of prostatic biopsy in ob-
structive-voiding symptomatic patients with PSA and PSAD 
levels > 15.4 and 0.69 ng/mL/gm, respectively. TUR-derived 
specimens can yield sufficiently reliable diagnostic accuracy. 
Further prospective trials are important in establishing reliable 
cut-off values for PSA levels and/or PSAD, which can negate the 
need for prostatic biopsy. To apply our results in a clinical set-
ting, the false negative risk should be considered at the time of 
informed consent and long-term clinicobiological surveillance 
seems mandatory with a careful observation of PSA levels.
  In conclusion, the clinical relevance of the TURP is marked 
by the fact that it can result in a clear symptomatic benefit and 
yield high diagnostic accuracy relative to cancer detection and 
the prediction of histologic grading. Nonetheless, the 7.9% 
false-negative risk should be considered at the time of informed 
consent.
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