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Abstract 

Background: Although trans-rectal ultrasound guided prostate biopsy is the gold standard 

diagnostic tool for prostate cancer, finger-guided prostate biopsy is still used in low- and 

middle-income settings. This study was conducted to determine if finger-guided prostate 

biopsy is still an appropriate diagnostic technique for suspected prostate cancer. 

Methods: An audit of records of patients who underwent a prostate biopsy was conducted. 

Data collected included demographic information, findings on digital rectal examination, level 

of prostate specific antigen, type of biopsy and histology results. Data were summarised using 

the mean with standard deviation for continuous variables or percentages for categorical data. 

Pearson’s Chi square test, Fisher’s exact test or Student’s t-test was used to compare findings 

where it was appropriate. A p-value below 0.05 was considered significant. The data were 

analysed statistically using Stata software version 15.  

Results: A total of 3115 records were found of which 62% (1933/3115) were of patients who 

had trans-rectal ultrasound guided prostate biopsy. Sixty-seven percent of patients in the finger-

guided biopsy group had a normal digital rectal examination compared with 58% in the trans-
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rectal ultrasound group. The mean prostate specific antigen level was 15 (8-56) ng/ml for the 

finger-guided group and 19 (9-84) ng/ml for the transrectal ultrasound group, respectively. 

Prostate cancer was confirmed in 53% in the finger-biopsy guided group compared to 62% 

following trans-rectal ultrasound guided biopsy. Repeat biopsy showed prostate cancer in 39% 

of the finger-guided biopsy and 42% in the transrectal ultrasound-guided biopsy group.  

Conclusion: Both transrectal ultrasound- and finger-guided prostate biopsy had higher cancer 

yield above 50%. Transrectal ultrasound-guided biopsy had superior cancer pick-up rate 

overall. Finger-guided biopsy led to marginal increase in cancer diagnosis in patients with 

normal prostate on DRE but level of PSA equal or greater than 10ng/ml. And, in patients with 

palpable nodule, the two techniques had comparable outcomes. Therefore, finger-guided 

biopsy remains appropriate for use in low- and middle-income settings where patients present 

at an advanced stage of prostate cancer. 

Key words: Biopsy, Finger-guided, Prostate, TRUS-guided.  

Background 

Cancer of the prostate is the commonest cancer in men between the sixth and seventh decade 

of life (1,2). Digital rectal examination (DRE) and prostate specific antigen (PSA) are used for 

screening of men for prostate cancer (3). About 20% of prostate cancer in diagnosed in patients 

who have normal DRE and/or PSA below 4ng/ml (3-5). Prostate biopsy is the only accepted 

method for the diagnosis of prostate cancer and a 10 to 12-core trans-rectal ultrasound (TRUS) 

guided prostate biopsy is recommended when cancer is suspected (6). The TRUS allows for 

assessment of the prostate, seminal vesicles, urinary bladder and surrounding structures. Trans-

rectal ultrasound also assists in the work-up and management of some of the conditions of the 

prostate such as aspiration of cysts and abscesses as well as high-intensity focussed ultrasound 

insertion of radiation seeds for brachytherapy and for cryotherapy (7,8). 
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Prostate cancer is often asymptomatic in early stage and is diagnosed on screening. Signs and 

symptoms of prostate cancer develop when the cancer is advanced. Among the signs and 

symptoms of advanced prostate cancer is obstructive features, bone pains, spinal cord 

compression, anaemia and renal dysfunction (9,10). In low- and middle-income settings where 

PSA screening protocols are not applied most patients present with either locally advanced or 

metastatic prostate cancer (11).  

The diagnostic yield of TRUS-guided biopsy in cases of suspected prostate cancer is 40–50% 

(12-16). Historically, the cancer pick-up rates were 17 to 47% on finger-guided trans-rectal 

(FG) sextant biopsy (17). The 10-12 core biopsy is currently recommended if cancer of the 

prostate is suspected, regardless of the method of biopsy (18). In our setting, 10-12 core biopsy 

was applied for both FG and TRUS guided biopsy. 

Before the introduction of TRUS-guided biopsy, FG trans-rectal biopsy was solely used and is 

still relied on in low- and middle-income settings. The FG biopsy technique has got a higher 

diagnostic yield when there a palpable nodule on DRE (19,20).  

This study was conducted to determine if FG biopsy is still appropriate for use in the diagnostic 

evaluation of patients suspected to be having prostate cancer. 

Methods 

The study was based on an audit of histopathology records of patients who were seen in the 

Academic Department of Urology and had a biopsy for suspected cancer of the prostate. The 

records were retrieved from the National Health Laboratory Service (NHLS) Labtrak database 

using the words “Prostate Histology Baragwanath Hospital” from 1st January 2013 to 31st 

December 2017 (a 5-year period). Labtrak is an electronic web-based database that keeps 

record of all laboratory study results in South Africa. All consecutive histology reports 

following biopsy of the prostate were retrieved and entered on a data collection sheet. The FG 
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biopsy group were patients seen from 1st January 2013 to 31st April 2015 and the TRUS-guided 

biopsy group from the 1st May 2015 to 31st December 2017. 

Data extracted included demographic information, PSA levels, findings on DRE, biopsy type, 

histology results and the need for a repeat biopsy. Data was analysed using the Stata software 

version 15. Categorical findings were reported as frequencies and percentages. The Pearson’s 

Chi-square test or the Fisher’s exact test was used for comparison of categorical data. The mean 

with standard deviation or median and interquartile range was used to compare continuous 

data. The Student t-test or the Mann-Whitney U test was used for comparing continuous data. 

A p-value below 0.05 was considered statistically significant. Permission to conduct the study 

was received from the local ethics committee (M200162) and the CEO of the hospital. 

Results 

A total of 3115 records were found and 1182 (38%) were of patients who underwent FG biopsy 

(Group 1) and 1933 (62%) had a TRUS-guided biopsy (Group 2). Sixty-two (1.7%) cases 

comprising of 29 (2.39%) from Group 1 and 33 (1.67%) from Group 2 were excluded due to 

biopsy samples being unsuitable for examination or missing mandatory data such as PSA 

and/or DRE findings. The median age of all the patients who had prostate biopsy was 65 years 

(range: 30-94 years). The mean age for patients in Group 1 was 65±7.5 years and 67.5±8.6 years 

for Group 2. Five hundred and forty-eight (50%) patients in Group 1 and 838 (44%) patients 

in Group 2 were in the 60-69 years age range. The difference in the age distribution of patients 

in Group 1 and Group 2 was statistically significant (p-value < 0.0001) (Table 1). 
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Table 1: Comparison of age categories of patients in Group 1 (FG) and Group 2 (TRUS). 

Variable Number (%) FG n (%) TRUS n (%) p-value 

Age category 

<40 years 

40-49 years 

50-59 years 

60-69 years 

70-79 years 

80+ years 

 

7(1) 

59(2) 

468(16) 

1386(46) 

914(30) 

169(5) 

 

1(0) 

35(3) 

191(17) 

548(50) 

307(28) 

17(2) 

 

6(0) 

24(1) 

277(15) 

838(44) 

607(32) 

152(8) 

 

 

 

<0.001 

Seven hundred and eighty-one (67%) patients in Group 1 had a normal DRE compared to 1121 

(58%) in Group 2, with the difference that was statistically significant (p-value < 0.001). The 

mean value of PSA was 15 (8-56) ng/ml for Group 1 and 19 (9-84) ng/ml for Group 2. Prostate 

cancer was diagnosed following initial biopsy in 621 (53%) patients in Group 1 and 1187 (62%) 

in Group 2, and the difference was statistically significant (p-value = 0.001) (Table 2). 

Two hundred and seventy-six (44%) prostate cancers were confirmed in the 60-69-year-old 

patients in Group 1 and 517 (44%) cases in Group 2. For this study population, three (0.2%) 

patients who had prostate cancer were younger than 40 years and two (0.1%) patients had a 

normal DRE with a PSA of less than 4ng/ml. Three hundred and fifteen (51%) patients who 

had prostate cancer in Group 1 had a normal DRE. Abnormal DRE were recorded in 643 (54%) 

of patients in Group 2. 

Table 2: Comparison of histological findings following FG biopsy (Group 1) and TRUS-

guided biopsy (Group 2). 

Variable Number (%) FG n (%) TRUS n (%) p-value 

Histology results 

Ca prostate 

BPH  ⃰

Prostatitis 

Normal 

Others 

 

1808(58) 

217(7) 

830(27) 

47(2) 

200(6) 

 

621(53) 

116(10) 

342(29) 

26(2) 

75(6) 

 

1187(62) 

101(5) 

488(25) 

21(1) 

125(7) 

<0.001 

0.001 

0.001 

<0.0001 

0.059 

0.338 
 

⃰ BPH = Benign prostatic hyperplasia. 
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A Gleason score of 8-10 was reported in 333 (53%) cases in Group 1 and 594 (50%) cases in 

Group 2. A Gleason score less than 7 was reported in 101 (16%) of the cases in Group 1 and 

109 (9%) cases in Group 2. The difference in the reported Gleason score between Group 1 and 

Group 2 was statistically significant, with a p-value below 0.0001 (Table 3).  

Table 3: Comparison of prostate cancer Gleason score between Group 1 (FG) and Group 2 

(TRUS). 

Variable Number (%) FG n (%) TRUS n (%) p-value 

Gleason Score 

category 

<7 

7 

8-10 

 

 

210(12) 

675(37) 

927(51) 

 

 

101(16) 

191(31) 

333(53) 

 

 

109(9) 

484(41) 

594(50) 

 

 

 

<0.001 

 

The mean volume of the tumour as a percentage of the sample was 42.5% (40-44.9%) in Group 

1 and 43% (41.7-45%) in Group 2. The mean tumour volume below 20% accounted for 204 

(32%) of cases in Group 1 and 395 (31%) cases in Group 2 (Table 4). 

Table 4: Comparison of tumour volume between Group 1(FG) and Group 2 (TRUS). 

Variable Number (%) FG n (%) TRUS n (%) p-value 

Percentage 

category 

<10 

10-19 

20-29 

30-39 

40-49 

50-59 

60-69 

70-79 

80-89 

90+ 

  

 

264(15) 

299(17) 

174(10) 

122(7) 

113(6) 

88(5) 

175(10) 

185(10) 

210(12) 

176(10) 

 

 

102(16) 

102(16) 

66(11) 

30(5) 

34(5) 

33(5) 

58(9) 

58(9) 

77(12) 

62(10)  

 

 

162(14) 

197(17) 

108(9) 

92(8) 

79(7) 

55(5) 

117(10) 

127(11) 

133(12) 

114(10)  

 

 

 

 

 

 

0.277 

 

For the subgroup of patients with a normal DRE and PSA below 10ng/ml, the categories of 

tumour percentages of 1-9% and 10-19% had highest proportion with 35% of cases for Group 
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1 and for Group 2 the category of tumour percentage 1-9% had the highest proportion with 

52% of cases. And for combined PSA categories from 20+ng/ml, the highest proportions were 

found in categories of tumour percentages 80-89% and 90+% with 100% of cases each for 

Group 1; for Group 2, the category of tumour percentages 90+% had the highest proportion 

with 84% of cases. For the PSA category 10-19ng/ml, the category of tumour percentages with 

the highest fraction was 30-39% with 46% of cases for Group 1 and the category 10-19% with 

37% of cases for Group 2; but did not demonstrate a specific pattern. 

For the subgroup of patients with an abnormal DRE, the tumour percentages did not 

demonstrate a clear trend in relation to PSA categories. And the difference was not statistically 

significant (Table 5). 

Table 5: Comparison of tumour volume for the specific technique in relation to PSA and DRE 

findings. 

  Normal DRE Abnormal DRE 

 

% 

PSA <4 4-9 10-19 20-99 100+ p-value <4 4-9 10-19 20-99 100+ p-value 

             

1-9 FG 0 35 44 21 0 0.118 5 24 29 33 9 0.499 

TRUS 0 52 33 15 0 5 32 35 14 14 

10-19 FG 2 33 41 21 3 0.888 0 13 17 35 35 0.790 

TRUS 1 33 37 26 3 0 22 20 29 29 

20-29 FG 0 28 36 26 10 0.388 0 4 4 44 48 0.227 

TRUS 0 26 29 40 5 0 16 16 29 39 

30-39 FG 0 8 46 46 0 0.554 0 9 9 55 27 0.870 

TRUS 0 19 30 46 5 2 4 17 45 32 

40-49 FG 0 6 35 59 0 0.134 0 0 0 18 82 0.635 

TRUS 0 27 30 35 8 0 2 2 34 62 

50-59 FG 0 17 17 58 8 0.749 0 0 23 31 46 0.223 

TRUS 0 14 36 43 7 0 5 5 30 60 

60-69 FG 0 15 15 50 20 0.728 4 4 4 22 66 0.848 

TRUS 0 15 12 38 35 1 2 4 29 64 

70-79 FG 0 8 30 54 8 0.951 0 0 3 12 85 0.068 

TRUS 0 7 25 56 12 0 1 8 31 60 

80-89 FG 0 0 0 71 29 0.125 0 0 5 22 73 0.217 

TRUS 0 10 20 40 30 0 0 2 13 85 

90+ FG 0 0 0 63 37 0.677 0 0 0 23 77 0.480 

TRUS 0 11 5 58 26 0 0 3 19 78 

 

The cancer detection rate related to PSA categories in patients with a normal DRE 

demonstrated left skewed distributions, with a sharp rise from PSA category 4-9ng/ml and drop 
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at PSA category 100+ng/ml. For Group 1 the highest number of prostate cancers was in PSA 

category 20-99ng/ml with 107 (34%) cases and the lowest in PSA category below 4ng/ml with 

only one case. For Group 2, the peak in number of cases was observed in the PSA category 20-

99ng/ml with 176 (33%) cases and the least in the PSA category less than 4ng/ml with one 

case. And the difference between the 2 groups was not statistically significant (Figure 1). 

 

Figure 1: Comparison of prostate cancer detection rate between FG and TRUS-guided biopsy 

in patients with normal DRE findings. 

 

In patients with an abnormal DRE, cancer detection rate followed ascending patterns related to 

the increase in PSA values. For Group 1, the maximum detection rate in the PSA category 

≥100ng/ml with 176 (58%) cases and the minimum in the PSA category below 4ng/ml with 

three cases. For Group 2, the greatest number of cancers was observed in the PSA category 

≥100ng/ml with 378 (59%) cases and the least in the PSA category <4ng/ml with five cases. 

And the difference between the two groups was not statistically significant (Figure 2). 
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Figure 2: Comparison of prostate cancer detection rate between FG and TRUS-guided biopsy 

in patients with abnormal DRE findings. 

 

One hundred (8%) patients had repeat biopsy in the Group 1 and 162 (8%) in Group 2 and 

prostate cancer was confirmed in 39 (39%) and 69 (42%), respectively. The difference in cancer 

confirmation following repeat biopsy between the two groups was not statistically significant 

(p-value = 0.691). 

Discussion 

Prostate cancer may be suspected clinically or following screening using serum PSA and DRE. 

Some patients present and are diagnosed when the prostate cancer is locally advanced and 
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enough volume to allow for confirmation of cancer and subsequently, tumour grading. This 

study was conducted to determine if FG biopsy of the prostate is still appropriate in era of 

TRUS guided biopsy. Key findings from the study include that prostate cancer is rare in men 

below the age of 40 years, some patients who had prostate cancer had normal DRE and/or 

serum PSA, and the diagnostic yield of FG is not inferior to TRUS guided when there is a 

palpable nodule.  

Majority of patients who had prostate cancer were above 60 years old, with the highest number 

in patients between 60 and 69 years of age and the lowest number in patients younger than 40 

years, which is similar to what is written in the literature  (1,2). Nevertheless, we observed an 

increase in incidence of prostate cancer for the category of patients older than 80 years amongst 

those who had a TRUS-guided biopsy. The increase of prostate cancer in patients older than 

80 years might have been due to a shift to a more aggressive approach in the work up of the 

elderly patients which was implemented by our department in 2015. The proportion of patients 

who had a normal or an abnormal DRE were comparable amongst confirmed prostate cancers 

between the FG and TRUS-guided biopsy groups. And for the study population, only a few 

patients (0.2%) younger than 40 years have been found with prostate cancer. Also, a very small 

proportion of patients (0.1%) with prostate cancer presented with a PSA less than 4ng/ml 

together with a normal finding on DRE. This highlight the high positive predictive value of the 

combination of an abnormal DRE and PSA of 4ng/ml or more (21). 

The DRE findings and PSA values in the FG and TRUS group demonstrated similar trends, 

making these two groups comparable. The high number of abnormal DRE and high PSA values 

is likely due to patients only presenting on occurrence of symptoms of advanced prostate 

cancer, to our health service providers. Infection, urinary retention, bladder catheterisation and 

transurethral instrumentation are other variables responsible for raised PSA but were not 

included in our study. 
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The difference in the diagnosis of prostate cancer is noticeable with a higher yield from the 

TRUS-guided biopsy technique of 62% compared to 53% for the FG technique. These rates 

surpassed the widely reported prostate cancer diagnostic yield of 40-50% on TRUS-guided 

biopsy (12,16). Because our patients present with symptoms rather than being chosen based on 

a screening criterion, they frequently have locally advanced prostate cancer. This would 

explain the high diagnostic yield on prostate biopsy observed in this study. 

The relative advantage of the TRUS-guided technique over the FG technique was shown in the 

subgroup of patients with a normal DRE and a PSA level of 4 to 9ng/ml where the difference 

in detection rate was the greatest, but not statistically significant. For patients with a PSA of 

10ng/ml or more in the subgroup of patients with a normal DRE, the FG technique marginally 

outperformed the TRUS in cancer detection rate. In patients with PSA of less than 4ng/ml and 

a normal DRE, the cancer pick-up rates were  similar and in keeping with findings from a recent 

study (20). 

For those with an abnormal DRE, the patterns of prostate cancer detection rate were similar 

either using FG or TRUS-guided prostate biopsy which is in accordance with some researchers 

who found the diagnosis of prostate cancer much easier by targeting the prostatic nodule on 

palpation during an FG biopsy (22-24). The need for repeat prostate biopsy was the same 

following FG and TRUS-guide biopsy with a slightly higher cancer detection rate following 

TRUS-guided at 42% versus 39% for FG biopsy. The prostate cancer confirmation rates in the 

current study were higher than the 18% to 32% reported for repeat TRUS-guided biopsy 

(25,26). Around 30% of prostate cancers are  missed by TRUS-guided biopsy due to difficult 

access to the apical and anterior regions of the prostate (27). However, the good results 

following repeat biopsy in this study might have been due either a tighter selection of patients 

with ongoing suspicion of prostate cancer after an initial negative biopsy or a greater number 

of undiagnosed cancers on the initial biopsy. 
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When compared with the TRUS technique, the FG technique detected a higher incidence of 

prostate cancer with a Gleason category score below 7, which include low-grade and clinically 

insignificant cancers based on PSA value, DRE finding and tumour volume. Sixteen percent 

for FG and 9% for TRUS-guided technique, these numbers are lower than 17% to 30% reporter 

internationally. This would be explained by the lack of routine PSA screenings in our setting 

(28). The study found that the tumour volume was closely related to PSA values but appeared 

dissociated from DRE findings for both TRUS and FG groups. Tumour volume percentages 

were higher as the PSA values increased. These findings were like those of previously reported 

series (29). Although the estimation of tumour volume is prone to calculation errors and depend 

on the technique utilised, tumour volume remains an important parameter in the selection of 

patient for active surveillance and in the prognostication of prostate cancer. 

Limitation of the study 

The study was retrospective; therefore, some data were missing. Additional information such 

as presenting signs and symptoms, presence of infection, urinary retention, bladder 

catheterisation, transurethral instrumentation, other comorbidities and/or medication were not 

included in the study. However, this would not have contributed to information on how the two 

techniques compare in our setting, and thus would not add to the conclusion. Because the two 

techniques were not used on the same patients and were not compared to specimen from 

prostatectomy, the study did not allow for the calculation of sensitivity and specificity. As a 

result, we were unable to include the sensitivity and specificity of the two techniques in our 

research. 

Conclusion 

Men in their sixth and seventh decade of life bear the heaviest burden of prostate cancer, but 

this diagnosis can still be made in patients younger than 40 years. And patients with PSA value 

of less than 4ng/ml and normal DRE finding are less likely to have prostate cancer. Both 
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transrectal ultrasound- and finger-guided prostate biopsy had higher cancer yield above 50%. 

Transrectal ultrasound-guided biopsy had superior cancer pick-up rate overall. Finger-guided 

biopsy diagnosed more prostate cancers in patients with normal prostate on DRE but level of 

PSA equal or greater than 10ng/ml compared to the FG-biopsy technique. In patients with 

palpable nodule, the two techniques had comparable outcomes. Therefore, finger-guided 

biopsy remains appropriate for use in low- and middle-income settings where patients present 

at an advanced stage of prostate cancer. 

Recommendation 

Healthcare facilities irrespective of the income status should still be encouraged to acquire 

resources to enable the performance of TRUS guided biopsy of the prostate as it would 

improve the diagnosis and management of prostate cancer. 

References 

1. Kaestner LA. Is ethnicity a risk for high-grade prostate cancer (MMed (Urology) 

thesis)? University of cape Town, Cape Town, South Africa. 2010. 

2. Heyns CF, Lecouna AJ, Trollip GS. Prostate cancer: prevalence and treatment in 

African men. JMHG. 2005;2(4):400-5. 

3. Cary KC, Cooperberg MR. Biomarkers in prostate cancer surveillance and screening: 

past, present, and future. Ther Adv Urol. 2013;5(6):318-29. 

4.  Catalona WJ, Smith DS, Ornstein DK. prostate cancer detection in men with serum 

PSA concentrations of 2.6 to 4.0 ng/ml and benign prostate examination: Enhancement of 

specificity with free psa measurements. JAMA. 1997;277(18):1452–1455. 

5.  Teoh JY, Yuen SK, Tsu JH, et al. Prostate cancer detection upon transrectal ultrasound-

guided biopsy in relation to digital rectal examination and prostate-specific antigen level: what 

to expect in the Chinese population? Asian J Androl. 2015;17(5):821-825. 



17 
 

6. Carter HB. American Urological Association (AUA) guideline on prostate cancer 

detection: Process and rationale. BJU Int. 2013;112(543-547). 

7. Ludwig M, Schroeder-Printzen I, Schiefer HC, Weidner W. Diagnosis and therapeutic 

management of 18 patients with prostatic abscess. Urology 1999;53(340-5). 

8. Beerlage HP. Alternative therapies for localized prostate cancer. Curr Urol Rep.4:216-

20. 

9.  Wang G, Zhao D, Spring DJ, DePinho RA. Genetics and biology of prostate cancer. 

Genes Dev. 2018 Sep 01;32(17-18):1105-1140. 

10.  Suzman DL, Boikos SA, Carducci MA. Bone-targeting agents in prostate cancer. 

Cancer Metastasis Rev. 2014 Sep;33(2-3):619-28. 

11.  Kingham TP, Alatise O, Vanderpuye V, Casper C, Abantanga FA, et al. Treatment of 

cancer in sub-Saharan Africa. Lancet Oncol. 2013;4:158-167. 

12. Eskew LA, Bare RL, McCullough DL. Systematic 5 region prostate biopsy is superior 

to sextant method for diagnosing carcinoma of the prostate. J Urol. 1997;157:199-202. 

13. Naughton CK, Miller DC, Mager DE, Ornstein DK, Catalona WJ. A prospective 

randomized trial comparing 6 versus 12 prostate biopsy cores: impact on cancer detection. J 

Urol. 2000;164:388-92. 

14. Presti JC, Chang JJ, Bhargava V, Shinohara A. The optimal systematic prostate biopsy 

scheme should include 8 rather than 6 biopsies: results of a prospective clinical trial. J Urol. 

2000;163:163-7. 

15. Babaian RJ, Toi A, Kamoi K, Troncoso P, Sweet J, Evans R, et al. A comparative 

analysis of sextant and an extended 11-core multisite directed biopsy strategy. J Urol. 

2000;163:152-7. 



18 
 

16. Serag H, Banerjee S, Saeb-Parsy K, Irving S, Wright K, Stearn S, et al. Risk profiles of 

prostate cancers identified from UK primary care using national referral guidelines. Br J 

Cancer. 2012;106:436-9. 

17.  Weaver RP, Noble MJ, Weigel JW. Correlation of ultrasound guided and digital 

directed transrectal biopsies of palpable prostatic abnormalities. J Urol. 1991;145:516-8. 

18.  Heidenreich A, Bastian PJ, Bellmunt J, Bolla M, Joniau S, et al. EAU guidelines on 

prostate cancer. Part 1: screening, diagnosis, and local treatment with curative intent—update 

2013. Eur Urol. 65(1):124–137. 

19. Temi AP, Gbenga OJ. Prevalence of Voiding Dysfunction After Finger-Guided 

Prostate Needle Biopsy in Nigerian Men. Sur Urol. 2017;6. 

20. Jehle KS, Lazarus JM, Barnes RD. A review of transrectal ultrasound guidedprostate 

biopsies: Is there still a role for finger guided prostate biopsies? Afr J Urol. 2015;21:62-6. 

21.  Catalona WJ, Richie J P, Ahmann FR, Hudson MA, Scardino PT, et al. Comparison of 

digital rectal examination and serum prostate specific antigen in the early detection of prostate 

cancer: results of a multicenter clinical trial of 6,630 men. J Urol. 2017;197(2):S200-S207. 

22. Resnick MI. Transrectal ultrasound guided versus digitally directed prostatic biopsy: a 

comparative study. J Urol. 1988;139(4):754-7. 

23. Van Emery MJ, Rooney B. Comparison of ultrasound-guided and digitally directed 

transrectal biopsy of palpable prostate lesions. Urology. 1993;42:677-9. 

24. Figueiredo AJC, Seen K, Anson KM, Furtuado AJL, Miller RA. Are transrectal guided 

biopsies required for the accurate diagnosis of carcinoma of the prostate? Can digitally guided 

systematic biopsies offer an acceptable alternative? Br J Urol. 1995;76:187-91. 

25. Yuasa T, Tsuchiya N, Kumazawa T, Inoue T, Narita S, Saito M, et al. Characterization 

of prostate cancer detected at repeat biopsy. BMC Urol. 2008;8. 



19 
 

26. Aganovic D, Prcic A, Kulovac B, Hadziosmanovic O. Prostate cancer detection rate 

and the importance of premalignant lesion in rebiopsy. Med Arh. 2011;65:109-12. 

27. Scattoni V, Zlotta A, Montironi R, Schulman C, Rigatti P, Montorsi F. Extended and 

saturation prostatic biopsy in the diagnosis and characterisation of prostate cancer: a critical 

analysis of the literature. Eur Urol.52:1309-1322. 

28.  Fleshner K, Carlsson SV, Roobol MJ. The effect of the USPSTF PSA screening 

recommendation on prostate cancer incidence patterns in the USA. Nat Rev Urol. 2017 

Jan;14(1):26-37. 

29.  Carvalhal GF, Daudi SN, Kan D, Mondo D, Roehl KA, Loeb S, Catalona WJ. 

Correlation between serum prostate-specific antigen and cancer volume in prostate glands of 

different sizes. Urology. 2010 Nov;76(5):1072-6. 

 

 



20 
 

Appendix A: Letter to the Editor of the African Journal of Urology. 

 



21 
 

Appendix B: Research Proposal. 

COMPARISON BETWEEN TRUS AND FINGER GUIDED PROSTATE BIOPSY: A 5-

YEAR AUDIT AT CHRIS HANI BARAGWANATH ACADEMIC HOSPITAL. 

Introduction 

Cancer of the prostate is the commonest cancer in the male population between the sixth and 

seventh decade of life (1, 2). Prostate biopsy remains the only accepted tool in the diagnosis of 

prostate cancer in the face of widely used prostate specific antigen, digital rectal examination, 

trans-rectal ultra-sound and magnetic resonance imaging in the evaluation of most prostatic 

diseases (3).   

The European Association of Urology recommends, as the rest of first world countries do, a 10 

to 12-core Trans-Rectal Ultra-Sound (TRUS) guided prostate biopsy if cancer is suspected. 

This provides a systematic and extended core biopsy, in reference to the original sextant 

protocol proposed by Hodge in 1989, when TRUS assisted prostate biopsy was introduced in 

Urology. TRUS can be used to assess the prostate, seminal vesicles and urinary bladder 

including   and surroundings structures. It also assists in the diagnostic work-up and 

management of other conditions of the prostate such as aspiration of cysts (4) and abscesses 

(4); in high-intensity focussed ultrasound, insertion of radiation seeds for brachytherapy and 

for cryotherapy (5).  

At Chris Hani Baragwanath Academic Hospital (CHBAH) the finger guided (FG) trans-rectal 

12-core prostate biopsy has been routine for more than 10 years. It is also a common practice 

in low-income settings which include most parts of Africa (6). The finger-guided technique is 

preferred because of limited access to resources such as trans-rectal ultra-sound facilities (7). 

The FG is feasible and reliable if there is a palpable nodule on digital rectal examination. Its 

reliability, however, is low in cases with a non-palpable nodule. Being a tertiary hospital, the 
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bulk of our patients come from satellite hospital and clinics, also private practitioners and are 

mostly symptomatic. 

From Mai 2015 we saw a shift in the daily practice with the upgrade of ultra-sound equipment 

including in the Department of Urology at CHBAH. Currently the department has access to a 

state-of-the-art ultrasound machine which is fitted with a trans-rectal probe and biopsy needle 

guide. The urology team has since then been encouraged and opted to perform TRUS guided 

prostate biopsy instead, except for one staff member. However, in certain instances FG biopsies 

still happen, often in patients bedridden or difficult to mobilise lying in outside wards. 

Although previous studies have compared TRUS to FG guided biopsy of the prostate, very few 

of the studies are from middle to low-income settings. I will therefore review and compare the 

effectiveness between TRUS and FG prostate biopsy at CHBAH. 

Relevant Literature Review 

Literature focused on the comparison between TRUS and FG prostate biopsy is scarce. The 

large majority of publications are of retrospective studies comprising small numbers. In the 

late nineties, in what was then considered ground-breaking studies; Hodge et al compared 

TRUS to FG prostate biopsy and found that the accuracy of TRUS biopsy was 94% of cancers 

previously diagnosed on FG biopsies (8).  Furthermore, TRUS was able to confirm the 

diagnosis of cancer in 23 of 43 cases which were previously negative following FG biopsy (9, 

10). On the strength of these findings, TRUS was introduced to Urology and TRUS prostate 

biopsy is now considered the gold standard procedure for prostate biopsy.   

Weaver et al (11), compared FG biopsies of abnormal prostate on DRE with simultaneous 

TRUS biopsies in 51 patients and found that 45.1% were malignant following TRUS while 

whereas FG biopsies were diagnostic in 17.6%.  They concluded that TRUS was superior to 

FG biopsy even for cases which have a palpable nodule. Türkeri et al (12) also compared FG 
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to TRUS guided biopsy and found TRUS superior. They concluded that FG biopsy is archaic 

and should abandoned.  

Huynh et al did a similar study comparing TRUS and FG biopsy. They studied 240 patients 

who had palpable prostate nodules and found that only 7.5% of the cancers were detected in 

the FG biopsies, with an increased yield of cancer from 47.9% to 55.4% using TRUS (13). 

Elsewhere Resnick et al (14) also compared FG with TRUS guided biopsies in 45 men with an 

overall cancer yield of 31% and found no difference between the two techniques in patients 

with an abnormal DRE. Similarly, Van Emery et al (15) and Figueiredo et al (16) found that 

TRUS guidance was comparable to FG biopsies. 

Recently, in a study at Groote Schuur Hospital in Cape Town in South Africa; Jehle 

demonstrated no superiority of TRUS over FG biopsy  (8). The above was true except for 

patients who had PSA below 10 ng/dl and a normal DRE. Their study included 454 cases of 

which 192 had TRUS biopsy using 12-core protocol. The remaining 262 had FG biopsy using 

6-core protocol (8). The TRUS is easy to perform and to learn, and is cost effective. A novice 

would require five supervised cases before being fully independent and confident in performing 

TRUS biopsy (17, 18).  

The ultrasound guided trans-perineal approach to prostate biopsy, a variant of TRUS; is being 

practiced in some centres in parts of the world (19). In this case the biopsy needle is passed 

through the skin of the perineal area instead of advancing it from inside the rectum. It has been 

described in the literature as time consuming, requiring training time, posing financial 

constraints and necessitating high-grade anaesthesia which makes it less popular among 

urologists (19). Some studies have shown it to have better diagnostic yield especially for lesions 

located in the peripheral apical regions of the prostate where prostate cancer is more prevalent 

(20). Its cancer detection rate is similar to trans-rectal approach more so when extended core 
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biopsy is applied (21, 22). It is however associated with higher complications rate as compared 

with the TRUS biopsy (23).  

The introduction of TRUS in the late nineties has revolutionised prostate biopsy techniques 

and prostate cancer management (9, 10). Since its introduction the number of prostate biopsies 

using this technique have increased exponentially. Current consensus is that 10 to 12 core 

biopsies should be taken during TRUS biopsy (24, 25). More than 12 biopsies have not proven 

to be significantly more conclusive and increase the likelihood of complications (24, 25). 

Table 6: Prostate cancer detection rates with extended core biopsy protocols. 

Study No. 

of patients 

No. of Cores Cancer Detection 

Rate 

Eskew et al, 1997 (26) 

  

119 6 26.1% 

 13 40.3% 

Naughton et al, 2000 (27) 

  

160 6 26% 

 12 27% 

Presti et al, 2000 (28) 

  

  

483 6 33.5% 

 8 39.7% 

 10 40.2% 

Babaian et al, 2000 (29) 362 6 20% 

 11 30% 

In South-African males, prostate cancer is the most common non-skin cancer, accounting for 

19.18% of all cancers in 2014 (30). It is the third leading cause of death in men in Europe and 

the USA (31, 32). Its risk factors include amongst others genetic predisposition (33, 34). 

Factors such as diet, sexual behaviour, alcohol consumption, exposure to ultraviolet radiation, 

chronic inflammation and occupational exposure have all been discussed as being 

aetiologically important (35, 36). Exogenous factors also affect the risk of progression from 

latent to clinical prostate cancer.  
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Significance of Research 

Cancer of the prostate gland is the commonest cancer in men in South Africa. Although TRUS 

biopsy is the preferred method for prostate biopsy, resources that are required to perform it are 

not always available. The above applies more in rural parts of South Africa and predictably in 

other low- and middle-income countries. The FG biopsy technique is cheaper and feasible.  

Research Question 

Is FG prostate biopsy still appropriate for use in the diagnostic evaluation of patients suspected 

to have prostate cancer? 

Aim 

To determine if FG prostate biopsy is still appropriate for use in the diagnostic evaluation of 

patients suspected to be having prostate cancer? 

Objectives 

1. To determine demographic, clinical and histological findings in patients who had 

prostate biopsy at CHBAH.  

2. To determine sensitivity, specificity and accuracy of FG and TRUS biopsy techniques. 

3. To compare the outcome of prostate biopsy using FG and TRUS. 

Methods 

The data will be retrieved from the National Health Laboratory Service (NHLS) Labtrak using 

the words “Prostate Histology Baragwanath Hospital” from January 2013 to December 2017. 

Labtrak is an electronic web-based database, it keeps record of all laboratory studies results in 

South Africa. 

Nature of the study 
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Retrospective audit. 

Setting 

The Department of Urology at Chris Hani Baragwanath Academic Hospital. 

Period 

From 1st January 2013 to 31st December 2017. 

Population inclusion criteria 

Records of all patients who had prostate biopsy at CHBAH during the study period.   

Population exclusion criteria 

a. Samples from prostatectomy, 

b. Transurethral resection of the prostate (TURP) chips biopsy. 

Sample Size Determination  

15 to 25 biopsies of prostate are performed per week on the average. 

Data Collection 

All prostatic histology reports will be retrieved from the National Health Laboratory Service 

(NHLS) from Chris Hani Baragwanath Academic Hospital during our study period, and entered 

in a data collection sheet using theses parameters: case number, Age, PSA, DRE findings, 

prostate biopsy type, histology results and repeat biopsy. 

Data Analysis 

Data will be summarised using frequencies and percentages. Comparison of categorical data 

will be done using Pearson’s Chi squared test and Fisher’s exact test where appropriate. Mean 

and standard deviation will be used for continuous data. And Student’s T test and Mann-
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Whitney U test will be relied on for comparison of continuous data. A p-value of less than 0.05 

will be considered significant. Data will be analysed using the recent version of Stata software. 

Ethics 

Ethical approval will be sought from the Human Research Ethics Committee of the University 

of the University of the Witwatersrand and from the Chris Hani Baragwanath Academic 

Hospital Review Board. 

Confidentiality 

All personal information relating to the patient will be kept confidential. 

Informed consent 

Not required. 

Cost Analysis and Budget 

Cost will be borne by the researcher and not the Hospital, nor the University. 
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