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Abstract
Background: Digital rectal examination is a veritable tool for the clinical diagnosis and screening for carcinoma of
the prostate. This study aims to assess the value of the different variables which constitute abnormal digital rectal
examination (DRE) findings.
Results: Following ethical approval, one hundred and thirty-one men met the inclusion criteria and were enrolled
in the study. The peak incidence of abnormal DRE finding was in the 8th decade of life, while the PPV was 66.5%. Of
the total, 44 (33.5%) were nodular hyperplasia, 12 (9.2%) were prostate intra-epithelia neoplasia, while 75 (57.3%)
were adenocarcinoma. With a positive predictive value (PPV) of 73.3%, a hard nodular feel was the only abnormal DRE
finding that independently and significantly predicted the risk of prostatic adenocarcinoma. A suspicious nodule and
obliterated median groove had PPV of 23.1% and lobar asymmetry, 0%. There was a statistically significant correlation
(P = 0.005) between DRE findings and histology, between PSA and histology (P = 0.000) and between the size of the
prostate and PSA value (P = 0.021). The mean size of the prostate was 101.2 g, standard deviation 92.11783, maximum
648 g and minimum 13.6 g.
Conclusion: Most of the variants of abnormal DRE findings do not sufficiently predict the risk of adenocarcinoma
on their own. They need to be in combination with other DRE findings or a raised PSA to significantly predict
adenocarcinoma.
Keywords: Digital rectal examination, Variants of abnormal DRE finding, Positive predictive value, Adenocarcinoma of
the prostate
1 Background
Carcinoma of the prostate continues to be a major health
burden worldwide with a life time prevalence of 17%.
Diseases of the prostate are extremely common among
aging men, to the extent that some have suggested that
this condition is a natural concomitant of aging [1]. In
2007, 218,809 diagnoses of the disease were expected to
be made in the USA with corresponding deaths of 27,050
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[2]. It has been documented to be the most common
malignancy in men, accounting for more than 27,000 new
cancer cases in the UK in 2000 and nearly 9900 deaths
in 2002 [3]. Such data are not readily available in Nigeria
and most other Sub Saharan African countries.
The hallmark of clinical examination of a patient with
the disease is the digital rectal examination (DRE). Digital rectal examination is the oldest, least invasive screening tool for prostate cancer with a high specificity and a
high negative predictive value though its moderate sensitivity does not allow for conclusions [4]. Variables that
constitute abnormal digital rectal examination findings
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are enlargement of the prostate, presence of suspicious
nodule(s), lobar asymmetry, a hard consistency, obliteration of the median groove, induration of a lobe or the
whole prostate and palpable seminal vesicles. Prostate
biopsy is recommended when DRE findings are abnormal except in the first mentioned variable which requires
additional information such as PSA. Findings such as fixity to the rectum and obliteration of the lateral sulci are
considered as features of advanced disease.
Prostate-specific antigen (PSA) replaced acid phosphatase in 1986 as an investigative modality though it
is neither specific nor sensitive as it is normal in some
patients with histologically proven disease and elevated
in benign lesions such as prostatitis. The upper limit of
normal for PSA is 4 ng/ml above which prostate biopsy is
recommended though there is evidence that at this level,
some cancers are missed. This upper limit of normal of
PSA is, however, age related. PSA is presently the most
reliable tumor marker for carcinoma of the prostate with
a higher predictive value than DRE [5]. A combination of
DRE and PSA evaluation is recommended as screening
tools for carcinoma of the prostate. However, instances
abound where the PSA is normal and a positive histology is obtained based on an abnormal DRE finding. DRE
is therefore an essential part of the assessment that can
independently predict prostate cancer in the setting of
a normal PSA level [6]. The standard approach to the
diagnoses of prostate cancer consists of prostate-specific
antigen (PSA), digital rectal examination (DRE) and transrectal biopsy. This triad has been documented as incapable of detecting all prostate cancers. It has been found to
incorrectly grade some of them and also detect a significant number of indolent and latent diseases, raising the
fear of over diagnosis and overtreatment [7].
This study aims at assessing these variables which constitute abnormal digital rectal examination finding as
indication for biopsy in men with suspected carcinoma of
the prostate in Nigeria.

2 Method
This is a prospective, cross-sectional, hospital-based,
two-center study. It took place between April 2016 and
June 2017. Following Ethical approval, all men who presented at the urology outpatient and the accident and
emergency unit of the hospitals with LUTS BPH and
an abnormal DRE findings within the study period and
who consented to the study were included. However,
those who were on treatment before referral to the units
or who had prostate biopsy based solely on a raised PSA
were excluded. The sample size was determined using a
population estimate of 350,000 adult men based in Edo
central, a confidence interval of 95 and error margin of 5.
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Digitally guided transrectal biopsy of the prostate was
done based on abnormal DRE finding alone though a
blood sample for PSA was collected before the biopsy. A
sextant biopsy and 3–4 targeted biopsies were obtained
under surface anesthesia or caudal block in each patient.
The sextant biopsies were taken from the base, middle
and apical areas of the prostate. The targeted biopsies
were directed at the suspicious area(s) and in the case of
obliterated median groove, the midline. The prostate size
was determined by trans-abdominal ultrasonography.
DRE was done by a specialist urologist in the participating centers just before the biopsy. All the patients had
antibiotic prophylaxis according to the center’s policy.
The specimen was preserved in 10% formalin and sent to
the histopathology laboratory. Histopathology report was
categorized as nodular hyperplasia, prostate intra-epithelial neoplasia and adenocarcinoma. The Gleason’s scoring
system was used to further categorize the adenocarcinomas into well differentiated, moderately well differentiated and anaplastic.
Data related to age, type of abnormal DRE finding(s),
PSA value and histopathology report of each patient were
assembled in a proforma designed for the study. The different variants of abnormal DRE findings were assessed
and compared with the pathology report of biopsy specimen. The data so obtained were analyzed using simple
statistical methods and the SPSS version 21. P value of
0.05 and below was taken as statistically significant.

3 Results
Following ethical approval, a total of 131 men who met
the inclusion criteria were selected. Table 1 shows the age
distribution of the men in decades.
Of the total, 44 (33.5%) were nodular hyperplasia, 12
(9.2%) were prostate intra-epithelia neoplasia (PIN),
while 75 (57.3%) were adenocarcinoma giving a positive
predictive value (PPV) of 66.5% for malignancy (Fig. 1). A
total of 75 participants had their Gleason score available
out of which 25 (33.3%) were anaplastic, 48 (64%) were
moderately well differentiated, while 2 (2.7%) were well
differentiated.

Table 1 Age distribution in decades
Decade

Frequency

Percent

Valid percent

Cumulative
percent

51-60

18

13.7

13.7

13.7

61-70

42

32.1

32.1

45.8

71-80

46

35.1

35.1

80.9

Above 80

25

19.1

19.1

100.0

131

100.0

100.0

Total
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Table 2 The
relationship
between
and histological adenocarcinoma (PPV)
DRE finding

Histology
BPH

Fig. 1 Distribution of histology

The commonest singular digital rectal examination
finding was a hard nodular prostate (22.9%), while the
least was lobar asymmetry (0.8%). Out of the 30 men
with a hard nodular prostate, 6 (20%) had nodular hyperplasia, 2 (6.7%) had prostate intra-epithelial neoplasia,
and 22 (73.3%) were adenocarcinoma. Table 2 shows the
relationship between DRE findings and histology.
Of the 131 men, 64 had a DRE finding of a hard nodular prostate either singularly or in combination out of
which 51 (79.7%) had adenocarcinoma (see Table 2). A
hard nodular prostate was the most common DRE finding predicting the risk of adenocarcinoma. A suspicious
nodule was the next most common finding, occurring in
26 men out of whom 6 (23.1%) had adenocarcinoma. The
least was lobar asymmetry with a PPV of 0%.
Over all, there was a statistically significant correlation (P = 0.005) between DRE findings and histology
and between PSA and histology (P = 0.000). Of the 3
men whose PSA was between 0 and 4 ng/ml, 1 (33.3%)
had histological adenocarcinoma, whereas 5 (10.2%) of
those whose PSA was above 50 ng/ml were histologically
nodular hyperplasia. The mean size of the prostate was
101.2 g, standard deviation 92.11783, maximum 648 g
and minimum 13.6 g. There was a statistically significant
correlation (P = 0.021) between the size of the prostate
and PSA value.

4 Discussion
Insufficient data exist on prostate cancer in the West
African subregion in spite of the huge burden of the
disease. This made it difficult to establish guidelines for
its management. In Nigeria, available data are from the

DRE

finding
Total

PIN

Adenocarcinoma

A,H

0

0

(100%) 2

2

A, I

0

1

(50%) 1

2

A, S

2

0

(33.3%) 1

3

H

6

2

(73.3) 22

30

I

5

1

(50%) 6

12

I, S

0

2

(33.3%) 1

3

A

1

0

(0%) 0

1

A, H

0

0

(100%) 1

1

O

9

1

(23.1%) 3

13

O, A

0

0

(100%) 1

1

O, A, H

1

0

(75%) 3

4

O, A, H

1

0

(80%) 4

5

O, H

4

0

(83%) 20

24

O, H, I

0

0

(100%) 1

1

O, H, S

0

0

(100%) 1

1

O, I, S

0

0

(100%) 2

2

O, A

0

0

(100%) 1

1

O, S

0

1

(50%) 1

2

O, I

0

0

(100%) 1

1

S

16

4

(23.1%) 6

26

Total

44

12

(57.3%) 75

131

H hard nodular, S suspicious nodule, O obliterated median groove, A lobar
asymmetry, I indurations

urban centers and are mostly on incidence and prevalence of the disease [8, 9].
DRE is a veritable tool in the diagnosis of carcinoma of
the prostate. The features on DRE which may arouse the
suspicion of carcinoma of the prostate are an enlarged
prostate, suspicious nodule, hard nodular prostate, lobar
asymmetry, the presence of indurations and obliteration of the median groove. The sensitivity of DRE is poor
and is estimated to be 53–59%, while the specificity is
83–94%. The positive predictive value has been placed
at 18–20%. Data available indicate that the PSA level is
as effective as or more effective than DRE for detection
of prostate cancer [10]. This explains the stronger significant correlation between PSA and histology (P = 0.000)
than between DRE findings and histology (P = 0.005) in
this study. The high PPV of 66.5 documented here for
DRE can be explained by the phenomenon of late presentation in this environment at a time the features of the
disease are usually obvious on DRE.
The various findings which sum up to constitute abnormal DRE findings were handed down decades ago, and
their value does not seem to have been validated in our
region. In this study, a hard nodular prostate, with a
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positive predictive value (PPV) of 73 (Table 2), appears
to be the only independent finding that strongly predicts
the risk of adenocarcinoma. This PPV is lower than the
81 documented for DRE by Walsh et al. [6]. Apart from
a hard nodular feel, the others apparently need to be
evaluated in association with other variants or combined
with a PSA assay to enable a decision to biopsy in order
to minimize negative biopsies. This assertion can be buttressed with the PPV of a suspicious nodule, obliterated
median groove and lobar asymmetry (Table 2).
A suspicious nodule in the prostate may result from
previous biopsy, prostatitis, benign prostatic hyperplasia,
prostatic calculi and malignancies of the prostate. Of the
26 men who had a suspicious nodule in the prostate as a
sole finding in this study, only 6 (23.1%) had adenocarcinoma giving a PPV of 23.1 despite the additional targeted
biopsies. In the work of Lopes et al. [11] out of 34 men
with suspicious nodules, 25 (74%) were, however, adenocarcinoma, a sharp contrast to our finding. This may be
a regional, racial or interobserver difference probably
related to the differences in prevalence of the above-mentioned cofounders.
Lobar asymmetry was a sole abnormality in one (0.8%)
of the participants of which the histology was nodular
hyperplasia giving a PPV of 0%. Though this figure is too
low to enable a fair conclusion, it is doubtful whether
lobar asymmetry occurring alone should be an indication
for prostate biopsy in the presence of a normal PSA. This
opinion is similar to that of Hansen et al. [12] who documented a PPV of 25 for lobar asymmetry and therefore
concluded that this finding on DRE is not associated with
significant increase in cancer detection when compared
to normal prostate. Finding of lobar asymmetry on DRE
has a high potential for subjectivity and needs to be verified by trans- rectal ultrasonography.
According to Thompson et al. [13], there is no absolute
lower value of PSA below which there is no risk of prostate cancer. They also documented that PSA is a marker
whose values reflect a continuum of risk for prostate cancer. This is corroborated by this study in which 33.3% of
men with PSA between 0 and 4 ng/ml had histologically
proven adenocarcinoma while 10.2% of them with a PSA
above 50 ng/ml had histological nodular hyperplasia.
Increasing age has been known to be a risk factor for
carcinoma of the prostate [14] with a peak incidence
often documented to be in the seventh decade of life [15,
16].This is in contrast to this study in which the peak incidence was in the 8th decade of life. This difference may
be accounted for by late presentation which is common
in this low resource setting [17, 18] compared to the
developed world where most are currently commonly
screen detected at an early stage and age, raising the fear
of over diagnosis and over treatment [6, 19, 20]. This late
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presentation is also reflected in the high Gleason score in
this study, indicating that most of these men presented
with advanced disease. This is presently the norm in SubSaharan Africa [21, 22]. The peak age incidence is, however, similar to that documented by Albasri et al. [23] and
Obiorah et al. [24].
The limitation of this study is in the number of participants which is low considering the burden of the disease in this region. Secondly, digitally guided transrectal
biopsy technique was used though this was premised on
the fact that DRE was being studied. The participants
were more of a cohort of men with late disease, implying that this study cannot be generalized to early prostate
cancer. Hopefully, phase 2 of this study may resolve these
limitations though this study has been able to throw
some light on the value of DRE and its variants in our
environment.

5 Conclusion
DRE remains a veritable asset to the urologist in assessing men suspected of harboring prostate malignancy.
Apart from a hard nodular finding with a PPV of 73.3%,
the other variants of abnormal DRE findings such as
lobar asymmetry, suspicious nodule and obliterated
median groove do not significantly predict cancer to
stand individually as indication for biopsy in our environment. They need to be evaluated in the context of other
abnormalities and PSA value.
Abbreviations
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