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Abstract
Introduction: The study was aimed to determine the
diagnostic yield and outcome of transrectal ultrasoundguided prostate biopsy (TRUSPB) in a cohort of Sri
Lankan men.
Methods: A prospective study was conducted among 333
(median age: 70 years, range: 48-88) men from a single
urology unit. All patients underwent TRUSPB for
persistently elevated serum prostate specific antigen
(PSA) ≥4.00 ng/mL or suspicious rectal examination.
Results: The prostate cancer (PCa) detection rate was
57.7%. The PCa detection rate for PSA levels of 4.00 to
<10, 10.00 to <20, 20.00 to <40, 40.00 to <100 and ≥100.00
ng/mL were 15/43 (34.9%), 23/88 (26.1%), 41/72 (56.9%),
51/63 (81.0%) and 60/62 (96.8%) respectively. Ten
patients required further biopsies for rising PSA despite
a first benign biopsy and three had PCa. Mild complications were identified in 6.9% (n=23).
Conclusions: The high PCa detection rate probably
reflects the difference in our policy to perform biopsies
only when serum PSA level is persistently elevated.
TRUSPB appears to have a satisfactory yield with
acceptable level of complications in the Sri Lankan
resource limited setting.

Introduction
According to the National Cancer Registry of Sri
Lanka in 2019, prostate cancer (PCa) is the 5th most common
cancer in Sri Lankan men [1]. PCa incidence is rising in Sri
Lanka, similar to other Asian countries, although the
incidence is much lower than the Western world [2, 3].
Apart from a true increase in incidence, improved

awareness and diagnosis, and better data collection, may
have also contributed to this increase [3]. There is no
nationally accepted serum prostate specific antigen (PSA)based screening programme for PCa in Sri Lanka [4].
Transrectal ultrasound-guided prostate biopsy
(TRUSPB) is the key diagnostic method used to confirm
the presence of PCa among men in Sri Lanka. However,
the data regarding the diagnostic yield and outcome of
TRUSPB is limited in Sri Lanka [5]. The available single
study is based on pathology reports, and is lacking clinical
data as well as follow-up outcome. Therefore, this study
was aimed to determine the diagnostic yield and outcome
of TRUSPB in a cohort of Sri Lankan men.

Methods
A prospective study was conducted among men who
underwent TRUSPB at the urology unit of Colombo South
Teaching Hospital (CSTH), Sri Lanka from 1-Jan-2017 to
31-Dec-2019. Approval was obtained from the Ethics
Review Committee of the CSTH. The inclusion criteria
were all men with a clinically suspicious prostate with any
PSA value or a clinically benign prostate with persistently
high (≥4 ng/dl) serum PSA level. The exclusion criteria
were patients with a past history of prostate biopsy,
prostatic surgery or pelvic irradiation.
When the initial serum PSA level was ≥4 ng/dl and
the prostate gland was clinically benign on digital rectal
examination (DRE), the patient was given a 28-day course
of levofloxacin 500 mg once daily and the serum PSA level
was repeated. If the second serum PSA was higher, it was
considered a persistently elevated serum PSA. Those with

Ceylon Medical Journal 2021; 66: 162-167
DOI: http://doi.org/10.4038/cmj.v66i4.9506
1

Department of Urology, Colombo South Teaching Hospital, Dehiwala, Sri Lanka.

Correspondence: UJ, e-mail: <umeshe.jaya@gmail.com>. Received 22 August 2021 and revised version 04
December 2021 accepted 15 December 2021
This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.

162

Ceylon Medical Journal

Original article
a benign histology after first TRUSPB were followed up
until their serum PSA level became normal or plateaued. If
the serum PSA continued to rise despite a benign
histology, the patient was subjected to a repeat biopsy
(Figure 1).
All patients had clinical evaluation of the
prostate gland by a DRE performed by the urological
surgeon. All patients underwent an abdominal ultrasound
scan to assess the prostate. Multiparametric-magnetic
resonance imaging (MRI) was not performed due to
resource constraints. All TRUSPB were done by experienced radiologists using an 18-G biopsy needle. All
patients underwent a standard systematic 12-core biopsy.
The antibiotic regimen used was intravenous co-amoxiclav
1.2 g and intravenous metronidazole 500 mg given 2 hours
before biopsy and oral co-amoxiclav 625 mg eight hourly
and oral metronidazole 400 mg eight hourly for five days
post-biopsy.
Patients with no immediate complications were
discharged following a few hours of observation after
advising to return to hospital if they develop urinary
retention, fever, persisting haematuria or rectal bleeding.
All patients were reviewed after 3 weeks as outpatients to
discuss the histology and to identify post-procedural
complications. All data in relation to clinical findings,

ultrasonography, histology, complications and follow-up
serum PSA were recorded.
Bivariate statistical analyses were performed to look
for statistical associations. Chi-square test was used to
determine associations between two categorical variables.
Specificity, sensitivity, positive predictive value and
negative predictive value were calculated. A p-value of
less than 0.05 was deemed statistically significant [6].

Results
The study included 333 (median age: 70 years, range:
48-88) men. The median ultrasonographic volume of
prostate was 40 ml (range: 10-150, IQR: 30-56.25). The
median PSA level was 26 ng/mL (IQR:14-66). Around
71.2% (n=237) had lower urinary tract symptoms and 31.8%
(n=106) had a history of acute urinary retention. Around
11.4% (n=38) had bone pain and 11.7% (n=39) had
haematuria. DRE was clinically malignant among 29.4%
(n=98). Ten patients who continued to have rising serum
PSA levels after an initial benign biopsy underwent a
second biopsy, and three had PCa. Two patients required
a third biopsy for continuously rising serum PSA and one
had PCa. A total of 196 (57.7%) patients had biopsies
positive for PCa (Figure 1).
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Figure 1. : Flow chart showing the patient management pathways.
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The mean age of men with PCa was 71.4 ± 7.8 years,
compared to 69.9 ± 7.0 years (p=0.09) in the benign group.
The median serum PSA value was higher in men with PCa
(50.9 ng/mL, IQR: 22-100 ng/mL) compared to those with a
negative biopsy (15.8 ng/mL, IQR: 10-25 ng/mL, p<0.001).
Malignant prostates had a lower median prostate volume
(37, IQR: 30-50 ml vs. 50, IQR: 32-72 ml, p=0.002). The
median PSA density was higher among malignant
prostates (1.26 ng/ml2, IQR: 0.5-2.7 vs. 0.34 ng/ml2, IQR:
0.21-0.58, p<0.001). The likelihood of PCa was higher
among those with clinically malignant DRE (76.5% vs.
49.8%, p < 0.001).
The serum PSA level was available in 330 patients.
Table 1 shows the PCa detection rate with each PSA
categories. Clinical assessment through DRE had minimal
ability to predict PCa in all PSA categories. Table S1 shows
rate of PCa in patients aged below and above 70 years.
The Gleason score (ISUP grade) was compared with the
PSA subgroups (Table 2). Sampling inadequacy precluded

ISUP grading in 15 patients. Men with serum PSA of ≥40
ng/dl had a greater proportion of high-grade tumours
(Table 3). Table 4 summarizes the sensitivity, specificity,
positive predictive value, and negative predictive value
of PSA levels in predicting PCa.
Of the benign causes, isolated benign prostatic
hyperplasia (BPH) was seen among 23.2% (n=77) and
coexistence of BPH and chronic prostatitis was seen among
13.5% (n=45). Other findings were isolated chronic
prostatitis (3.6%, n=12) and non-caseating granulomatous
prostatitis (1.2%, n=4). Twenty-three (6.9%) patients had
complications after TRUSPB (urosepsis: 4.8%, n=16, acute
urinary retention: 0.9%, n=3, and bleeding: 2.4%, n=8).
Four patients with bleeding and fever required no
intervention (Clavien-Dindo Grade-I). Nineteen patients
needed interventions such as antibiotics, tranexemic acid
for bleeding and urethral catheterisation (Clavien-Dindo
Grade-II). None developed Clavien-Dindo Grade-III-V
complications.

Table 1. Correlation between PSA level, DRE and rate of cancer detection
PSA levels (ng/ml)

Patients (N)

Cancer detection
N

Malignant DRE

%

Total
(N)

Clinically benign DRE

Cancer detection
N
%

<4.00

2

2

100.0%

2

2

100.0%

4.00 to <10

43

15

34.9%

6

2

10.00 to <20

88

23

26.1%

14

20.00 to <40

72

41

56.9%

40.00 to <100

63

51

≥100.00

62

60

Total
(N)

P value

Cancer detection
N
%

0

0

0.0%

-

33.3%

37

13

35.1%

0.93

6

42.9%

74

17

23.0%

0.12

16

11

68.8%

56

30

53.6%

0.28

81.0%

21

19

90.5%

42

32

76.2%

0.17

96.8%

37

35

94.6%

25

25

100.0%

0.23

Table 2. Correlation between PSA levels and ISUP grading in malignant prostates
PSA levels
(ng/ml)

Total

ISUP Grade 1

ISUP Grade 2 ISUP Grade 3

ISUP Grade 4

ISUP Grade 5

(N)

Not
available

N

%

N

%

N

%

N

%

N

%

N

%

<4.00

2

1

50.0%

0

0.0%

0

0.0%

0

0.0%

1

50.0%

0

0.0%

4.00 to <10

15

5

33.3%

2

13.3%

1

6.7%

1

6.7%

5

33.3%

1

6.7%

10.00 to <20

23

6

26.1%

3

13.0%

1

4.3%

5

21.7%

5

21.7%

3

13.0%

20.00 to <40

41

17

41.5%

5

12.2%

1

2.4%

5

12.2%

10

24.4%

3

7.3%

40.00 to <100

51

12

23.5%

5

9.8%

4

7.8%

6

11.8%

21

41.2%

3

5.9%

≥100.00

60

10

16.7%

5

8.3%

2

3.3%

13

21.7%

25

41.7%

5

8.3%
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Table 3. Sensitivity, specificity, positive predictive value (PPV) and negative predictive value
(NPV) with 95% confidence internal (CI) based on the PSA levels
PSA levels (ng/ml)

Sensitivity (95% CI)

Specificity (95% CI)

PPV (95% CI)

NPV (95% CI)

≥4.00

99 (96.3-99.9)

0.0 (0.0-2.6)

57.9 (57.6-58.3)

0.0 (0.0-0.0)

≥10.00

91.1 (86.2-94.8)

20.3 (13.9-30.0)

61.4 (59.1-63.6)

62.2 (48.4-74.3)

≥20.00

79.2 (72.7-84.7)

67.4 (58.9-75.1)

77.2 (72.4-81.3)

69.9 (63.3-75.8)

≥40.00

57.8 (50.5-64.9)

89.9 (83.6-94.3)

88.8 (82.6-93.0)

60.5 (56.3-64.6)

≥100.00

31.2 (24.8-38.3)

98.6 (94.9-99.8)

96.8 (88.2-99.2)

50.7 (48.3-53.2)

Table S1. Comparison of age, PSA category and clinical findings with cancer detection rate
Age category
(years)

PSA category
(ng/ml)

Total

PCa rate

N

70 or less

More than 70

P value

%

10 or less

27

5

18.5%

More than
10.00

137

8 3 60.6%

10 or less

18

1 3 66.7%

More than
10.00

148

9 1 62.2%

<0.001

0.581

Clinically
malignant
DRE
Total PCa rate
N
%

Benign DRE

Total

P value

PCa rate
N
%

3

0

0.0%

24

5

20.8%

0.381

36

29

80.6%

101

54

53.5%

0.004

5

4

80.0%

13

8

61.5%

0.457

52

42

80.8%

96

50

52.1%

0.001

Table S2. Comparison of cancer detection rates in similar studies from Sri Lanka and India
Study (Year),
Country

N

Present study

333

(2020), Sri Lanka
Lokuhetty (2009),

749

Sri Lanka
Laddha A (2020),

853

Kochi, India
Patil (2017),

235

Mumbai, India
Sinha (2011),

119

Hyderabad, India
Chavan (2009),

PCa detection
rate

PCa detection rate at various PSA levels (ng/mL)
<4
4.00- <10
10.00- <20
≥20.00

196

2/2

15/43

23/88

152/197

(57.7%)

(100%)

(34.9%)

(26.1%)

(77.2%)

264

1/21

55/137

>10.00:

196/489

(35.2%)

(4.8%)

(40.1%)

382

3/23

62/282

86/226

231/322

(44.8%)

(13%)

(21.9%)

(38.1%)

(71.7%)

60

1/10

5/84

10/76

44/65

(25.5%)

(10%)

(6.0%)

(13.2%)

(67.7%)

29

NA

(24.4%)
440

Mumbai, India
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(40.1%)

38
(8.7%)

NA

2/28

3/24

24/56

(7%)

(7%)

(52%)

4/171

3/118

70/143

(2.3%)

(2.5%)

(49.0%)

165

Original article

Discussion and conclusion
In our study, the prevalence of PCa was considerably
high (57.7%). We found that the mean PSA in men with
PCa was significantly higher than benign prostatic
diseases. Furthermore, the median prostate volume in PCa
was significantly lower and the PSA density was
significantly higher in the malignant prostates compared
to the benign group. Clinical findings were not reliable in
predicting PCa in all categories of PSA levels.
Comparison of previous studies are shown in table
S2 which had a PCa rate of 8.7-44.8% [5, 7-10]. In a previous
study from Sri Lanka, the prevalence of PCa in 749
symptomatic males subjected to TRUSPB was 35.2%, which
was lower than the current study [5]. Comparatively, our
study sample had a higher proportion of malignancies.
This variability in proportion of malignant histology is
likely to be related to policies of relevant units as to
indications for biopsy rather than differences in prevalence rates. Our policy is to perform biopsies when serum
PSA level is persistently elevated. Such a policy would
avoid unnecessary biopsies in the presence of benign
prostates but high initial serum PSA level due to varying
causes. This policy has not missed any malignancies as
follow-up PSA values of such patients have remained
normal in our study.

accurate to differentiate between benign and malignant
prostates (33.3% vs. 35.1% respectively, p=0.93). Therefore, persistently elevated serum PSA above 4 ng/ mL
should be an indication for prostate biopsy in order to
use resources optimally while not missing any malignancy.
In our study, the proportion of cancers in the serum PSA
4-10 ng/ mL group was 34.9%. About 68% (13/19) patients
older than 70 years and having a serum PSA of 4-10 ng/ mL
had PCa (Table 2). This challenges the notion that the cut
off level of normal serum PSA rises with advancing age.
Therefore, clinicians should be aware of this possibility
and monitor the serum PSA level closely even in those
above 70 years whose serum PSA is less than 10 ng/ mL.
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option and there seems to be no necessity at present to
embrace transperineal biopsy as the preferred mode of
prostate biopsy.

Competing interests

PSA

: Prostate specific antigen

A cut-off value of 4 ng/mL for serum PSA in the
diagnosis of PCa had a sensitivity of 99.0. indicating it as
a suitable cut-off point to perform TRUSPB. Nearly one
third (34.9%) of patients with a serum PSA level of 4-10
ng/ mL had PCa, and the ISUP grading in this group was
either 4 or 5 among 40% which is clinically significant.
The high proportion of high grade tumours among Sri
Lankan men with PCa has been highlighted before [13].
Furthermore, clinical assessment with a DRE was not

PCa

: Prostate cancer

CSTH

: Colombo South Teaching Hospital

DRE

: Digital rectal examination

MRI

: Multiparametric-magnetic resonance imaging

IQR

: Interquartile range

ISUP

: International Society of Urological Pathology

BPH

: Benign prostatic hyperplasia

166

The authors declare that they have no competing interests.
Acknowledgements
None declared.
Ethics approval
Ethics approval was obtained from the Ethics Review
Committee of the CSTH.
Sources of funding
None declared.
Abbreviations
TRUSPB : Transrectal ultrasound-guided prostate biopsy

Ceylon Medical Journal

Original article

References

8.

Chavan PR, Chavan SV, Chavan NR, Trivedi VD.
Detection rate of prostate cancer using prostate specific
antigen in patients presenting with lower urinary tract
symptoms: a retrospective study. J Postgrad Med 2009;
55: 17-21.
Sinha S, Siriguri SR, Kanakmedala SK, Bikkasani K. Prostate
biopsy findings in Indian men: a hospital-based study.
Indian J Cancer 2011; 48: 175-80.

1.

Ministry of Health Sri Lanka. Cancer Incidence Data,
National Cancer Control Programme, Sri Lanka. 2020
[cited; Available from: https://www.nccp.health.gov.lk/en/
incedenceData] (Accessed on 4.12.2021).

2.

Chen R, Ren S, Chinese Prostate Cancer C, et al. Prostate
cancer in Asia: A collaborative report. Asian J Urol 2014;
1: 15-29.

9.

3.

Abeygunasekera AM. Prostate cancer in Asia: A
collaborative report – The situation in Sri Lanka. Asian J
Urol 2015; 2: 128.

10. Patil SR, Pawar PW, Sawant AS, et al. TRUS biopsy yield
in Indian population: a retrospective analysis. J Clin Diagn
Res 2017; 11: PC01.

4.

Jayarajah U, Abeygunasekera AM. Cancer services in Sri
Lanka: current status and future directions. J Egypt Natl
Cancer Inst 2021; 33: 1-7.

5.

Lokuhetty M, Wijesinghe HD, Abeysuriya D, Samarasinghe U, Perera N. Trans rectal ultra sound guided prostate
biopsies: a single centre experience in Sri Lanka. Ceylon
Med J 2009; 54: 6-9.

11. Williamson DA, Barrett LK, Rogers BA, Freeman JT,
Hadway P, Paterson DL. Infectious Complications
Following Transrectal Ultrasound-Guided Prostate
Biopsy: New Challenges in the Era of MultidrugResistant Escherichia coli. Clin Infect Dis 2013; 57:
267-74.

6.

Gunaratne A, Jayarajah U, Abeygunasekera A. Continuing
metamorphosis of evidence-based medicine: the past,
present and the future. Galle Medical Journal 2020; 25:
118-21.

12. Salami SS, Ben-Levi E, Yaskiv O, et al. In patients with a
previous negative prostate biopsy and a suspicious lesion
on magnetic resonance imaging, is a 12-core biopsy still
necessary in addition to a targeted biopsy? BJU Int 2015;
115: 562-70.

7.

Laddha A, Thomas A, Nair DC, Ravindran GC, Pooleri
GK. Outcomes of standard 12-core transrectal ultrasoundguided prostate biopsy in biopsy naive Indian men-single
center experience. Indian J Urol 2020; 36: 179.

13. Abeygunasekera AM, Wijayarathna SN, De Silva K, Gobi
U, Swarna S, Sujeeva W. Clinicopathological characteristics
and primary treatment of prostate cancer in a urology unit
of Sri Lanka. J Cancer Res Ther 2015; 11: 780.

Vol. 66, No. 4, December 2021

167

