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CORRELATION BETWEEN PROSTATE SPECIFIC ANTIGEN,
DIGITAL RECTAL EXAMINATION AND HISTOLOGY IN
PATIENTS WITH PROSTATE CANCER
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Department of Surgery, Nnamdi Azikiwe University Teaching Hospital, Nnewi Anambra State.

ABSTRACT
Introduction: Prostate cancer remains a health concern worldwide with an increasing global incidence. In Nigerian men it is the
most common diagnosed cancer. Diagnosis of prostate cancer is made through biopsy and histology which in turn is
dependent on prostate speciﬁc antigen and digital rectal examination ﬁnding.
Objective: This study sought to look at the correlation between PSA , DRE and histology in patient who had prostate biopsy.

Method: It was a prospective study of all patients who presented to our clinic and had prostate biopsy. Data on age of patient,
size of prostate, PSA, DRE ﬁnding of benign or suspicious for cancer of the prostate and the ﬁnal histology were collated and
there correlation analysed using SPSS and Microsoft Excel 2013.
Results: The mean age, prostate volume and PSA were 70.99+ 9.1years, 97.6+ 88.1ml and 70.13 + 73.2ng/ml respectively. The
positive predictive value, negative predictive value and overall diagnostic accuracy are 55.61, 66.67, 55.77 respectively for PSA
above 4ng/ml , 71.97, 73.68, 72.60 respectively for DRE alone and 55.59, 0.00, 55.29 respectively for a combination of PSA
above 4ng/ml and DRE.
Conclusion: PSA and DRE singly or in combination have a poor PPV, NPV and ODA to help counseling of patients prior to prostate
biopsy.
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INTRODUCTION

P

rostate cancer remains a health
concern worldwide, with an
increasing global incidence.

It is the second most common cancer
diagnosed among men and fth most
common cause of cancer deaths among men,
1,2
globally. Among Nigerian men, it is the
most commonly diagnosed cancer. 3,4 While
the true prevalence in Nigeria remains
unknown, recent data suggest a hospital
prevalence rate of 182.5 per 100,000 male
admissions and 61.3 per 100,000 in the
southwestern and southeastern Nigeria,
respectively. 5,6,7
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Despite being, mostly, a slow-growing
cancer, thousands of men die of the disease
each year. Thus, the need for early detection
and intervention. Diagnosis is made through
biopsy and histology. The main indications
for biopsy are abnormal digital rectal
examination (DRE) ndings and/or
elevated serum Prostate-specic antigen
8,9,10
(PSA) level.
In Nigeria, DRE and serum PSA are mostly
applied in the course of assessing
individuals with clinical features suggestive
11
of the disease.
Conicting reports abound, from several
studies, with respect to positive predictive
value, sensitivity and specicity of PSA and
DRE.12-16 These indices were used to assess the
efcacy of these screening tests.
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We aim to evaluate the efcacy of serum PSA
and digital rectal examination in the
diagnosis of prostate cancer in our locality
METHOD
This was a 2 years prospective study of
patients who underwent prostate biopsy in
our centre. Inclusion criteria were all patient
who had biochemical and/or clinical
indication for prostate biopsy and consented
to prostate biopsy. The biochemical
indications were patients with PSA above
4ng/ml , while the clinical indications were
ndings on DRE suspicious of cancer of the
prostate as reported by a senior registrar in
urology and/or a consultant urologist.
P a t ien t w e r e counse le d on t h e D RE
procedure, placed on left lateral position, an
index nger well lubricated with a water
soluble gel is gently inserted into the rectum
to assess the prostate and reported as benign
or suspicious of malignancy. PSA was done
By Elisa Method using Stat Fax-2100
microplate reader of Awareness Technology
Incooperated ,Ultrasound size of the prostate
was done by radiologist using Aloka
Prosound SSD 3500 and histology of the
prostate tissue was done by our pathologist
using Haematoxylin and Eosin staining. The
ndings suspicious of cancer of the prostate
included hard prostate, nodular prostate,
xed rectal mucosa and/or palpable seminal
vesicles. Ethical clearance was sought and
received from the ethical committee of our
institution. We also gave routine antibiotics

in the form of Tablet ciprooxacin and
metronidazole 1 hour before the procedure
and then for 5 days after biopsy. We routinely
did a rectal washout on the morning of the
procedure.
On the day of the procedure, patients were
placed in left lateral position with their hip
and knees exed to 90 degree. In this position
we scrubbed the lower back and buttocks.
Using 20ml of 1% lignocaine we did a caudal
block for the procedure. Then with a plaster
taped to the tip of our index nger (the nger
that guides the biopsy needle to avoid injury
to the operator) we did a Digitally guided
prostate biopsy with size 18G semiR
automated Trucut biopsy needle. We
usually did a Sextant biopsy and biopsy of
any palpable nodule or hardness. After the
biopsy we gave antibiotics as above and
analgesics for 5days.
We collected information on their biodata,
PSA, Ultrasound size of the prostates, digital
rectal examination nding and Histology
results
Analysis was done using statistical package
for social sciences IBM SPSS Statistics for
windows, version 21.0. Armonk, NY: IBM
Corp. and Microsoft Excel 2013.
RESULTS
A total of 208 patients were qualied for the
study. The mean age, prostate volume and
PSA were 70.99+ 9.1years, 97.6+ 88.1ml and
70.13 + 73.2ng/ml respectively (See table 1).

Table 1: Descriptive statistics of the age, prostate volume and total PSA.
Variable

N

Range

Minimum

Maximum

Mean

Std. Deviation

Age
Prostate Volume
Total PSA

208
208
208

54.00
889.77
775.10

46.00
10.23
2.00

100.00
900.00
777.10

70.9856
97.5937
70.1255

9.10618
88.06822
73.22910
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The positive predictive value, negative
predictive value and overall diagnostic
accuracy is 55.61, 66.67, 55.77 respectively for
PSA above 4ng/ml alone, 71.97, 73.68, 72.60
respectively for DRE alone and 55.59, 0.00,
55.29 respectively for a combination of PSA
above 4ng/ml and DRE.
Table 2 shows the various sensitivities,

specicities, positive predictive values
(PPV), negative predictive values (NPV)
and overall diagnostic accuracy (ODA) for
various values of the PSA and DRE
separately and in combination. The
Diagnostic parameter of DRE and/or
different PSA levels is depicted in gure 1

Table 2: Sensitivity, Specicity, PPV, NPV, and ODA of PSA and DRE
PSA> 4ng/ml
DRE
PSA >4ng/ml±
DRE
PSA 10.1-20ng/ml
PSA 20.1-50ng/ml
PSA 50.1-100ng/ml
PSA >100ng/ml
DRE
PSA 4-10ng/ml±
DRE
PSA 10.120ng/ml±DRE
PSA 20.150ng/ml±DRE
PSA 50.1100ng/ml±DRE
PSA
>100ng/ml±DRE

Sensitivity
99.13
82.61

Specicity
2.15
60.22

PPV
55.61
71.97

NPV
66.67
73.68

ODA
55.77
72.60

100
96.55
99.15
65.22
44.35
82.61

1.00
8.79
67.74
89.25
60.22

55.29
55.17
58.29
71.43
83.61
71.97

20
88.89
61.17
56.46
73.68

55.29
54.32
59.62
66.35
64.42
72.60

100

0

55.29

-

55.29

98.04

7.55

50.51

80

51.92

94.78

24.73

60.89

79.31

63.46

88.70

43.01

65.81

75.47

68.27

77.24

48.24

68.35

59.42

65.38

Figure 1: Diagnostic parameter of DRE and/or different PSA levels
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DISCUSSION
Methods used to identify prostate cancer
include DRE and PSA assay. The DRE, while
being simple to perform, non-invasive and,
relatively, inexpensive is subjective.17,18 Also
as the entirety of the prostate is not assessed,
up to 25% of prostate cancers detected with
biopsy after abnormal DRE ndings are
found in a different area than the palpable
abnormality. 19 Thus, DRE often detects
17
advanced disease.
PSA is organ-specic but not cancer-specic
and so other prostatic diseases, such as
benign prostatic hyperplasia and prostatitis,
may inuence its effectiveness for cancer
20
detection. However, it is objective and costeffective.17
All the patients in the present study had a
transrectal digitally-guided needle biopsy of
the prostate which was indicated by an
abnormal DRE nding and/or abnormal
serum PSA result. Diagnosis was by
histology. Most of the serum PSA values
were above 100ng/ml (29.3%) reecting the
high incidence of late presentation in
developing countries like ours where routine
screening is not being practised.6,11 The PSA
sensitivity in the present study was 99.13% at
4ng/ml cut-off while DRE was 82.6%. This is
similar to the ndings by De et al21 which
showed sensitivity of 95% and 60% for PSA
and DRE, respectively. A high sensitivity of
94.6% for serum PSA was also observed by
22
Ojewola et al which outperformed DRE
which had a sensitivity of 75.7%. Similar to
23
our ndings, Cupp et al noted sensitivity to
be in the ranges of 57-79% and 69-89% for
PSA and DRE, respectively following results
from several studies.
The highest sensitivity of PSA in our study
was noticed when PSA levels were 20.150ng/ml with a value of 99.15%, in contrast to
PSA levels of 0-3.9ng/ml with highest
21
sensitivity of 95% noticed by De et al. Their
study population was 60 patients and their

average total PSA was 12.09ng/ml while ours
was 70.12ng/ml.
Combined, the sensitivity of DRE and PSA in
our study was 100%. This is similar to the
ndings by other studies.20,21, 24 Several studies
have actually, reported increasing sensitivity
of PSA at lower cut-off values with resultant
decreasing specicity. This is explainable by
the fact that PSA is prostate-specic and not
prostate-cancer-specic. In our study, PSA
had a specicity of 2.15% at a cut-off value of
4ng/ml while DRE was 60.22%. Lower
values of 20.2% and 44.7% were found for
22
PSA and DRE respectively, by Ojewola et al.
20
Abdrabo et al inferred a similar specicity
result for DRE (68%) which was far higher
than the 24% noted for PSA in the same study.
In contrast to the observation by Abdrabo et
al 20, the combined specicity of PSA and DRE
noted in our study was far less than the
values for the individual PSA ranges. This is
similar to the ndings by Al Rumaihi et al 24
The highest PSA specicity of 89.25%, in our
study, was noticed at PSA values above
100ng/ml. This is in keeping with the 99.7%
25
observed by Lojanapiwat et al where PSA
levels above 100ng/ml were also noticed to
be 90.7% specic for bone metastasis.
The positive predictive value (PPV) of PSA,
in our study, was noted to have progressively
increased with increases in PSA levels. It was
highest (83.61%) at PSA level above
100ng/ml. Using 4ng/ml as PSA cut-off the
value was 55.61%. Similar progressive
increase was noted by Lojanapiwat et al.25
The PPV of DRE, in our study, was higher
than that of PSA and was 71.97%. In contrast
Similarly previous studies reported a higher
PPV for PSA than DRE.12-14,26,27 This may be
attributed to the late presentation as is
6,11
common in our environment.
Furthermore, we found that combined PPV
of DRE and PSA was 55.29% which was less
than the individual values of the two
215
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parameters. This reects the report by De et
21
al but contrasts with several other studies
where the combined values were higher than
11-13,22,23
the individual values.
Thus, abnormal
DRE in our environment is more likely to be
associated with cancer of the prostate in
symptomatic patients and should guide
counselling of patients before biopsy.
However, as the PSA rises, the PPV increases
and gets to 83.67% at PSA above 100ng/ml.
The negative predictive value (NPV) of PSA
at 4ng/ml in our study was 66.67% and that
of DRE was 73.68%. In the work done by Al
24
25
Rumaihi et al and Lojanapiwat et al , they
had NPV for PSA (above 4ng/ml) of 78.4%
and 87.5% respectively which is higher than
that recorded in our study. A progressively,
decreasing NPV with increasing PSA was
25
noticed by Lojanapiwat et al , similar to our
own nding.
Outside PSA levels between 20.1-50ng/ml, in
our study, DRE increased the NPV in all other
PSA ranges. However, the low combined
NPV (Zero percent) of DRE and PSA at
4ng/ml cut off in our study showed that the
two parameters cannot be relied on to
exclude the presence of Ca prostate in prebiopsy patients.
The diagnostic accuracy of a test relates to the
ability of the test to discriminate between the
target condition and health. We found that to
be 72.60% for DRE and 55.77% for PSA at a
cut-off of 4ng/ml. the higher value for DRE
is, possibly, due to the fact that our study
population comprised, mainly, of referred
patients and not unscreened population.
Similar higher detection accuracy of DRE was
noticed by Ojewola et al22 in their study with
values of 58% and 53% for DRE and PSA,
respectively. The detection accuracy of PSA,
progressively, improved with rising PSA
levels, and with similar improvements when
PSA levels >20ng/ml were considered with
abnormal DRE.
A comparable detection accuracy of 79.9% for

28

DRE was observed by Akdas et al which
improved to 84.2% when combined with PSA
and trans-rectal ultrasound.
Our study showed that neither DRE or PSA
had sensitivity or specicity, enough to be of
high diagnostic value.
Though combined, the sensitivity of both
rose to 100%, but the reverse was observed
with their specicity.
The diagnostic accuracy of PSA was noticed
to be progressively increasing with
increasing PSA levels and, further still, when
DRE was combined with PSA above
20ng/ml. DRE had a, relatively, high
detection accuracy in our study.
The efcacy of these screening tools in the
diagnosis of prostate cancer is higher when
both tools are applied and will increase
further if transrectal ultrasound is
employed.29,30
CONCLUSION
In conclusion, PSA and DRE singly or in
combination have a poor PPV, NPV and
ODA to help counseling of patients prior to
prostate biopsy. However, on a scale of
preference in our environment DRE with an
overall diagnostic accuracy of 72.6% is better
in predicting the diagnosis of carcinoma of
the prostate than PSA with an overall
diagnostic accuracy of 55.77%.
REFERENCES
1.

2.

3.

4.

Baade PD, Youlden DR, Krnjacki LJ.
International epidemiology of prostate cancer:
geographical distribution and secular trends.
Mol Nutr Food Res. 2009 Feb;53(2):171-84.
Ferlay J, Soerjomataram I, Dikshit R, Eser S,
Mathers C, Rebelo M, Parkin DM, Forman D,
and Bray F (2015). Cancer incidence and
mortality worldwide: sources, methods and
major patterns in GLOBOCAN 2012. Int. J.
Cancer, 136: 359-386.
Ogunbiyi JO, Shittu OB. Increased incidence of
prostate cancer in Nigerians. J Natl Med
Assoc.1999 March; 91(3):159-164.
Mohammed AZ, Edino ST, Ochicha O, Gwarzo
AK, Samaila AA. Cancer in Nigeria: a 10-year

216
Nigerian Journal of Medicine, Vol. 27 No. 3, July - September, 2018 ISSN 1115-2613

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

analysis of the Kano cancer registry. Niger J Med.
2008 ;17(3):280-284.
Badmus TA, Adesunkanmi AR, Yusuf BM, et al.
Burden of prostate cancer in southwestern
Nigeria. Urology. 2010; 76(2):412-416.
Ekwere PD, Egbe SN. The changing pattern of
prostate cancer in Nigerians: current status in
southeastern states. Journal of the National
Medical Association. 2002;94(7):619-627.
Ikuerowo SO, Omisanjo OA, Bioku MJ, Ajala
MO, Mordi VPN, Esho JO. Prevalence and
characteristics of prostate cancer among
participants of a community-based screening in
Nigeria using serum prostate specic antigen
and digital rectal examination. The Pan African
Medical Journal . 2013;15:129.
Trabulsi EJ, Halpern EJ, Gomella LG.
Ultrasonography and biopsy of the prostate. In:
Wein AJ, Kavoussi LR, Novick AC, Partin AW,
Peters CA, editors. Campbell-Walsh urology. 10th
ed. Philadelphia: Elsevier Saunders; 2012.Pp
2735-2747.
Matlaga BR, Eskew LA, McCullough DL.
Prostate Biopsy: Indications and Technique. The
Journal of Urology. 2003;169 (1):12-19.
Vida AO, Szollosi A, Maier A, Boja RM, Orsolya
M. The Management of the patient with elevated
prostate specic antigen and a negative initial
prostate biopsy. Acta Medica
Marisiensis.2015;61(1):7-9.
Akinremi TO, Ogo CN, Olutunde AO. Review of
prostate cancer research in Nigeria. Infectious
Agents and Cancers. 2011;6(Suppl2):58.
Higashihara E, Nutahara K, Kojima M, et al.
Signicance of free prostate-specic antigen and
gamma-seminoprotein in the screening of
prostate cancer. Prostate Supp1 1996;7:40-7.
Imai K, Ichinose Y, Kubota Y, et al. Clinical
signicance of prostate-specic antigen for early
stage prostate cancer detection. Jpn J Clin Oncol
1994; 24:160-5.
Jubelirer SJ, Tierney JP, Oliver S, et al. The value
of prostate specic antigen in prostate cancer
screening in the community. Wva Med J
1994;90:140-2.
Gustafsson O, Mansour E, Norming U, Carlsson
A, Tomblom M, Nyman CR. Prostate-specic
antigen (PSA), PSA density and age-adjusted
PSA reference values in screening for prostate
cancer - a study of a randomly selected
population of 2,400 men. Scand J Urol Nephrol
1998;32:373-7.
Bangma CH, Krause R, Blijenberg BG, Schroder
F. The value of screening tests in the detection of
prostate cancer. Part II: retrospective analysis of
free/total prostate-specic analysis ratio, agespecic reference ranges, and PSA density.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Urology 1995;46:779-84.
Kash DP, Lal M, Hashmi AH, Mubarak M. Utility
of digital rectal examination, serum prostate
specic antigen, and transrectal ultrasound in
the detection of prostate cancer: A developing
country perspective. Asian Pac J Cancer Prev
2014;15(17):3087-3091.
Torp-Pederson S, Juul N, Jakobsen H.
Transrectal prostatic ultrasonography.
Equipment, normal ndings, benign hyperplasia
and cancer. Scand J Urol Nephrol Suppl
1998;107:19-25.
McNaughton CM, Ransohoff DF, Barry MJ. Early
detection of prostate cancer. Serendipity strikes
again. 1997;278(18):1516-1519.
Abdrabo AA, Fadlalla AI, Fadl-Elmula IM.
Signicance of serum total prostate-specic
antigen and digital rectal examination in the
diagnosis of prostate cancer. Saudi Med J 2011;
32:1133-1136.
De S, Das RK, Mukherjee S. Role of prostatespecic antigen, digital rectal examination and
transrectal ultrasonography in the diagnosis of
prostate cancer in patients with lower urinary
tract symptoms. International Journal of Science
and Research 2013;2(3):29-33.
Ojewola RW, Tijani KH, Jeje EA, Ogunjimi MA,
Anunobi CC, Adesanya AO. An evaluation of
the usefulness of prostate specic antigen and
digital rectal examination in the diagnosis of
prostate cancer in an unscreened population:
Experience in a Nigerian Teaching Hospital.
West African Journal of Medicine 2013;32(1):813.
Cupp MR, Oesterling JE. Prostate-specic
antigen, digital rectal examination, and
transrectal ultrasonography: their roles in
diagnosing early prostate cancer. Mayo Clin
Proc. 1993 Mar;68(3):297-306.
Al Rumaihi K, Al Jalham K, Younes N, Majzoub
AA, Shokeir AA. The role of an abnormal
prostate-specic antigen level and an abnormal
digital rectal examination in the diagnosis of
prostate cancer: A cross-sectional study in Qatar.
Arab Journal of Urology 2013;11(4):355-360.
Lojanapiwat B, Anutrakulchai W, Chongruksut
W, Udomphot C. Correlation and diagnostic
performance of prostate-specic antigen level
with the diagnosis, aggressiveness and bone
metastasis of prostate cancer in clinical practice.
Prostate International 2014;2(3):133-139.
Catalona WJ, Richie JP, Ahmann FR, et al.
Comparison of digital rectal examination and
serum prostate-specic antigen in the early
detection of prostate cancer: result of a
multicenter clinical trial of 6,630 men. The
Journal of Urology 1994;151:1283-1290.

217
Nigerian Journal of Medicine, Vol. 27 No. 3, July - September, 2018 ISSN 1115-2613

27.

28.

Galic J, Karner I, Cenan L, et al. Comparison of
digital rectal examination and prostate-specic
antigen in early detection of prostate cancer. Coll.
Antropol. 27 Suppl. 2003;1:61-66.
Akdas A, Tarcan T, Turkeri LN, et al. The
diagnostic accuracy of digital rectal examination,
transrectal ultrasonography, prostate-specic
antigen (PSA) and PSA density in prostate
Carcinoma. British Journal of Urology 1995;
76:54-56.

29.

30.

Weaver RP, Noble MJ, Weigel JW. Correlation of
ultrasound guided and digitally directed
transrectal biopsies of a palpable prostatic
abnormalities. J Urol.1991; 145(3):516-518
Turkeri L, Tarcan T, Biren T, Kullu S, Akdas A.
Transrectal Ultrasound versus digitally guided
prostate biopsies in patients with palpable lesion
on rectal examination. Br J Urol. 1995; 76(2): 184186.

218
Nigerian Journal of Medicine, Vol. 27 No. 3, July - September, 2018 ISSN 1115-2613

