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Background: Prostate cancer is currently the second commonest male cancer both globally and in Uganda. Men are often tested after 
presenting with obstructive lower urinary tract symptoms (LUTS). We evaluated total prostate-specific antigen patterns (tPSA), digital 
rectal examination (DRE) findings, histological findings and prostate cancer rates among patients presenting to Mbarara regional 
referral hospital with obstructive LUTS.
Methods: This was a cross-sectional study of 140 patients aged ≥50 with obstructive LUTS. Data on demographics and severity of 
LUTS was collected, plus the results of tPSA testing and DRE. Later, digitally guided transrectal tru-cut prostate biopsy was 
performed, if necessary. Analysis was done using SPSS (Statistical Package for Social Scientists), version 14. Confidence interval 
(CI) was set at 95% and P at 0.005.
Results: The majority of patients had severe LUTS (n=103, 73.57%), with a median tPSA of 14.4 ng/mL. Ninety-nine patients 
experienced digitally guided transrectal tru-cut prostate biopsy (70.71%; Fisher’s exact test = 0.001). DRE abnormalities were found in 
57.14% (n=80) of participants and these carried a higher risk for prostate cancer diagnosis (risk ratio = 5.895; Fisher’s exact test = 
0.04; CI 95%: 1.59–21.822). The tru-cut biopsy positivity rate was high, at 46% (45/99; 95% CI: 30.1–46.3); all had prostate 
adenocarcinoma and the majority (77.78%, n=35) had a total Gleason score of 8 and above. Of those who had a malignancy, more than 
a quarter were between 60–80 years of age (37.8%, n = 17). There was no statistically significant relationship between LUTs and 
prostate cancer diagnosis (Fisher’s exact test 2-sided = 0.84).
Conclusion: Although severity of LUTS was not predictive of cancer, there was a high rate of advanced prostate cancer among study 
participants. DRE remains a valuable tool for identifying potential prostate cancer cases, especially in settings where PSA testing may be 
limited. Further research is needed to explore effective screening strategies and improve outcomes for men with prostate cancer in Uganda.
Keywords: prostate cancer, prostate-specific antigen, lower urinary tract obstruction, digital rectal examination

Introduction
Globally, prostate cancer is the second most common cancer in men, with 1.5 million new cases each year and 
incidence rates of 35.5 and 12.6 per 100,000 in high- and low-income countries, respectively.1 Over 75% of cases 
are being observed in men over the age of 65,2,3 which could be attributed to early detection and better survival 
rates.4 Lower rates have been reported by low-income countries and it is speculated that poor health-seeking 
behavior, lack of proper screening programs, and a relatively low number of elderly people could explain this 
variation.5 However African statistics are currently also indicating an upward trend in prostate cancer prevalence 
and incidence, with the main drivers of this being; aging population growth together with the associated increase in 
risk factors.6,7 Limited resources, urgent public health challenges, including communicable diseases such as 
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acquired immunodeficiency syndrome (AIDS)/human immunodeficiency virus (HIV) infection, malaria, and tuber
culosis, which continue to plague most African countries, are also main drivers of this situation as they absorb most 
of the merger resources.8

By 2006 in Uganda prostate cancer had become the most common type of male cancer, with an age-standardized 
incidence rate of 65 per 100,00 and annual increase in incidence of 5.2%; these are still among the highest recorded rates 
on the African continent.9,10 Data extracted from the Kyadondo cancer registry between 1991 and 2015 reveals a similar 
trend for prostate cancer.7,11 The true burden might be even higher since most12 of this data comes from a centralized 
registry that reports data from mainly the central region. Over 75% of cases are observed in men over the age of 70 
years,11,13 and their cancer is always advanced and incurable at first presentation.12

Early prostatic cancer is usually asymptomatic. However, as it progresses patients can develop local symptoms 
like LUTS, hematuria, and finally metastatic disease can involve a variety of symptom ranging from back pain, 
pathological fractures, and respiratory symptoms to severe anemia.12 Among all these symptoms LUTS are 
generally becoming more prevalent among patients with confirmed prostate cancer.12,14–16 This supports the 
findings of one study that locally advanced cancer can cause LUTS that are similar to those for benign prostatic 
hypertrophy.17 In addition to LUTS, locally advanced prostate cancer can present with unique DRE findings, like 
fixation of rectal skin, bleeding per rectum, and increased nodularity.18,19

Despite the current global consensus on the lack of relationship between LUTS and prostate cancer,20 a large number of 
males are currently presenting with lower urinary tract symptoms21 and are more likely to have their first test for prostate 
cancer at this time.22 These symptoms serve as the main and only prerequisite for prostate cancer testing, especially among 
high risk elderly patients. Such testing involves being subjected to total serum prostate-specific antigen level estimation, 
digital rectal examination and tru-cut prostate biopsy to establish histological confirmation, as guided by the National 
Institute for Health and Care Excellence (NICE), Canadian Urology Association.23 The current scarcity of information on 
prostate cancer in this population of patients in our setting might be leading to overutilization of LUTS as an entry point to 
testing and disregarding of other recommended but even more sensitive methods like yearly tPSA and routine DRE.

This makes it imperative to ascertain the regional clinical and biochemical profile of prostate cancer in this population of 
patients. This information is not only crucial in successfully developing strategic plans to combat the current late presentation 
with advanced prostate cancer but also in guiding the equitable distribution of cancer care resources. Therefore, this study set 
out to describe the commonest DRE findings, PSA patterns, prostate cancer rates, and histological characteristics in a small 
population of men presenting with LUTS to a regional referral hospital in south western Uganda.

Materials and Methods
Study Design and Setting
This was a cross-sectional descriptive study of men aged 50 years and above who presented to Mbarara Regional 
Referral Hospital with LUTS. The hospital is a government-owned facility that started in 1930 as a nursing school 
for the south western region of Uganda. Being within the vicinity of the Mbarara University of Science and 
Technology, it also serves as a teaching hospital providing clinical training for medical students, nurses, pharma
cists, and laboratory technologists. Through this program, the hospital also provides specialized care and serves as 
a major referral hospital for a population of over 4 million people in its catchment area of western Uganda. The 
Urology Division is one of the avenues through which the hospital provides specialized services to the community. 
It has a full-time urologist, 4 nurses and 1 medical officer. This team runs an outpatient clinic every Friday and 
also has an inpatient wing with a bed capacity of 10 patients.

Inclusion and Exclusion Criteria
We included all males aged 50 years of age and above who presented to Mbarara Regional Referral Hospital with obstructive 
lower urinary tract symptoms. Those with a diagnosis of prostate cancer and already receiving treatment were excluded.
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Operational Definitions
● Obstructive lower urinary tract symptoms: A study participant has obstructive lower urinary symptoms if he reports 

any one of the following clinical complaints lasting a period of one or more months. The symptoms, according to 
the American Urological Association, include straining, incomplete emptying of the bladder, urgency, straining, 
urinary frequency, or nocturia.

● Abnormal digital rectal examination findings: Detection of any of the following on the prostate gland: enlargement, 
nodules, induration, asymmetry, loss of the median groove, or tethering of rectal mucosa to the prostate gland. 
Prostate size was estimated using finger breadth and enlargement was set at more than 1.5 finger breadth and/or 
inability to get examining finger above the gland.

● Normal tPSA: The normal value was set at ≤ 4 ng/mL.
● Histological patterns: The different types of prostate cancer (ductal adenocarcinoma, sarcomatoid, basal cell, 

squamous cell, adenosquamous [ASC], and urothelial carcinoma) and Gleason scores.

Sampling Procedure
The consecutive sampling method was used. For a period of one year, participants were selected by convenience as they 
arrived at either the outpatient urological general and private clinic or emergency department. Each patient was assigned 
a participant-specific number to avoid reselection.

Sample Size Calculation
This was determined using the Kish and Leslie formula (1965): n = Z2 P(1−P)/D2. P = an estimated prevalence of 0.107, 
adjusted from a Caribbean screening study on the prevalence of prostate cancer (Bunker et al, 2004) (N = 147 participants).

Data Collection Tools and Procedure
Demographic and symptom data was collected using a structured questionnaire, administered by either a trained research 
assistant or the principal investigator. IPSS was self-administered with minimal help from the research assistant, tPSA 
level testing was done for each of the participants by a qualified laboratory technician from the Mbarara Regional 
Referral Hospital certified clinical labs (SANAS: ISO 15189).

This was then followed by a digital rectal examination conducted the principal investigator or a urologist to assess the 
prostate for abnormalities. Those with abnormalities of serum PSA levels or DRE findings underwent a digitally guided 
tru-cut prostate biopsy (Figure 1).

For patients who agreed to undergo this procedure, the following steps occurred:24

● Oral ciprofloxacin 500mg as a single dose was provided for prophylaxis.
● Anesthesia was provided by either a saddle block, topical local anesthetic (Lignocaine cream) or periprostatic infiltration.
● At approximately 10 minutes from application of the local anesthetic agent, the patient was placed in the lithotomy 

position and a digitally guided sterile tru-cut needle was introduced into the rectal canal. From this multiple core 
biopsies were picked from quadrants of the prostate and any other nodular areas.

● A total of 6 to 12 cores were collected from different prostatic zones. These were then preserved in 10% formalin 
and transported to the pathology department of Mbarara University for histological analysis.

The results of the histological analysis were received and recorded against corresponding questionnaires.

Data Management and Analysis Plan
Data analysis was performed using SPSS, version 14, with descriptive statistics presented as means, medians, or 
interquartile ranges for continuous variables and counts for categorical variables. Proportions of categorical data were 
compared using Fisher’s exact test, with a significance level set at p = 0.05. Spearman correlation was employed to assess 
relationships among non-normally distributed continuous variables, with outcomes illustrated in scatter plots.
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Ethical Consideration
Approval was obtained from the Research Ethical Committee of MUST and the Institutional Review Board (approval 
number: MUST-2021-149). Written consent was secured from all patients before enrollment, and they retained the right 
to withdraw from the study at any time. This article complies with the Declaration of Helsinki.

Results
Overall, 140 participants were enrolled in this study, the majority of whom were aged between 61 to 70 years (32.86%, 
(46/140; mean = 69.8±11.1). They came from mainly the districts of Mbarara (30%) and Insingiro (25%). Their major 
occupation was peasant farming (n=111, 79.28%). The majority (73.57%, 103/140) presented with severe LUTS, as 
shown in Table 1.

Only 99 were investigated for prostate cancer. Of these, 2% (n = 2) had a low IPSS, 15.2% (n = 15) a medium IPSS, and 
82.8% (n = 82) a high IPSS. Of those who had a malignancy (45.5%, n = 45), the majority (77.8%, n = 35) had an 
unfavorable Gleason grade (IUSP grade 3) (Table 2). More than a quarter were between 60–80 years of age (37.8%, n = 17) 
compared to those aged between 50–60 years (6.7%, n = 3). The majority were peasant farmers (77%, n = 35) with no 
chronic medical illnesses (66.7%, n = 30) (Table 2).

Figure 1 Selection schema for participants presenting with LUTS.
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Table 1 Sociodemographic Characteristics of Patients Presenting with 
Obstructive Lower Urinary Tract Symptoms at Mbarara Regional Referral 
Hospital

Variable Histology results

Benign Malignant Total P-value

N=54 (54.5%) N=45 (45.5%) N=99 (100.0%)

Age mean (SD) 73 (10) 72 (9) 73 (8) 0.816

50–60 5 (9.3%) 3 (6.7%) 8 (8.1%)

61–70 18 (33.3%) 17 (37.8%) 35 (35.4%)

71–80 18 (33.3%) 17 (37.8%) 35 (35.4%)

>80 13 (24.1%) 8 (17.8%) 21 (21.2%)

District

Mbarara 10 (18.5%) 8 (17.8%) 18 (18.2%) 0.976

Isingiro 10 (18.5%) 9 (20.0%) 19 (19.2%)

Rwampara 7 (13.0%) 7 (15.6%) 14 (14.1%)

Others 27 (50.0%) 21 (46.7%) 48 (48.5%)

Tribe

Banyakore 38 (70.4%) 35 (77.8%) 73 (73.7%) 0.404

Others 16 (29.6%) 10 (22.2%) 26 (26.3%)

Cost of transport 26,700 (30,100) 23,200 (22,600) 25,100 (26,800)

<10,000 12 (22.2%) 12 (26.7%) 24 (24.2%) 0.843

10,000–30,000 28 (51.9%) 23 (51.1%) 51 (51.5%)

>30,000 14 (25.9%) 10 (22.2%) 24 (24.2%)

Occupation

Peasant 44 (81.5%) 35 (77.8%) 79 (79.8%) 0.648

Others 10 (18.5%) 10 (22.2%) 20 (20.2%)

Table 2 Clinical Characteristics of Participants

Study  
participants  
(n = 140)

Participants 
undergoing  
biopsy (n = 99)

Arbnormal  
DRE (n = 80)

Participants  
with prostate  
cancer (n = 45)

Participants with  
benign biopsy results  
(n = 54)

Age Median 69.8 72 73.3 72.3 73

(IQR) 70 72 73 72 72.5

PSA Median 50.8 70.8 81.6 118.1 31.4

(IQR) 14.3 43.2 48.1 100 14.3

(Continued)
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Total Serum Prostate-Specific Antigen and Digital Rectal Examination Patterns
Median PSA was 14.3 ng/mL; the lowest PSA value recorded was 0.29ng/mL and the highest was 592 ng/mL. 
The majority of participants (99/140, 71%) had tPSA values above 4 ng/mL (Table 3) and there was a fairly strong 
positive (r = 0.4114) correlation between age and PSA (p<0.001) (Figure 2).

Abnormalities on DRE were found in 57.14% (80/140) of participants who presented with LUTS. All but one of these 
had a serum PSA of more than 4 ng/mL (Fisher’s exact test = 0.001).

The majority of participants with a an malignancy had an enlarged prostate (88%, n = 40), a nodular prostate (88%, 
n = 37) with a loss of the median groove (81%, n = 37), and abnormal digital rectal exam results (93%, n = 42) (Table 4).

Histological Findings
All patients with histologically confirmed malignancy had prostate adenocarcinoma, as shown in Figure 3. Histological 
patterns among student participants who underwent tru-cut prostate biopsy revealed that the mean Gleason risk score was 
8 (±1.148). When the individual Gleason scores were classified into three categories, the majority of the adenocarcinoma 
had a Gleason score of 8 and above.(77.78%, n = 35), as shown in Figure 4.

Table 3 Percentage of Patients per tPSA Category

Median 14.33

tPSA categories ng/mL Frequency Percentage

0–4 41 29.29

4.1–10 22 15.71

>10 77 55

Table 2 (Continued). 

Study  
participants  
(n = 140)

Participants 
undergoing  
biopsy (n = 99)

Arbnormal  
DRE (n = 80)

Participants  
with prostate  
cancer (n = 45)

Participants with  
benign biopsy results  
(n = 54)

IPSS score Mean 24.32 26.1 26.7 26.4 25.9

Median 25.0 27 27 27 27

Mode 35 35 35 35 35

IPSS (0–35)

Low (0–7) N (%) 6 (4.3) 2 (2) 1 (1.3) 1 (2.2) 1 (1.9)

Medium (8–19) 31 (22.1) 15 (15.2) 12 (15) 6 (13.3) 9 (16.7)

High (20–35) 103 (73.5) 82 (82.8) 67 (83.8) 38 (84.4) 44 (81.5)

Histology results

Benign N (%) 38 (47.5)

ISUP grade 1 5 (6.3) 5 (11.1)

ISUP grade 2 5 (6.3) 5 (11.1)

ISUP grade 3 32 (40) 35 (77.8)
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The distribution of IPSS among men who underwent prostate biopsy and how this corresponds with the risk of cancer 
are shown in Figures 5 and 6. The proportion of positive histology results increased significantly among those with 
severe LUTS. However, this increase was not statistically significant (Fisher’s exact test 2-sided: p = 0.84). Figure 6 
further illustrates that the risk of prostate cancer narrowly varied for all three categories of IPSS.

Figure 2 Distribution total serum PSA levels with age.

Table 4 Digital Rectal Examination Findings Among Patients Who Underwent Prostate Biopsy

Variable Prostatic cancer

Benign Malignant Total P-value

n = 54 (54.5%) n = 45 (45.5%) N = 99 (100.0%)

Enlarged prostate

Yes 35 (64.8%) 40 (88.9%) 75 (75.8%) 0.005

No 19 (35.2%) 5 (11.1%) 24 (24.2%)

Examining fingers can get above the prostate gland

No 9 (16.7%) 21 (46.7%) 30 (30.3%) 0.001

Yes 45 (83.3%) 24 (53.3%) 69 (69.7%)

Nodular prostate gland

Yes 23 (42.6%) 38 (84.4%) 61 (61.6%) <0.001

No 31 (57.4%) 7 (15.6%) 38 (38.4%)

Consistency of prostate gland

Hard 7 (13.0%) 35 (77.8%) 42 (42.4%) <0.001

Firm or soft 47 (87.0%) 10 (22.2%) 57 (57.6%)

Tethering of rectal mucosa to prostate gland

Yes 2 (3.7%) 11 (24.4%) 13 (13.1%) 0.004

No 52 (96.3%) 34 (75.6%) 86 (86.9%)

(Continued)
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Individuals with abnormalities on digital rectal examination were more likely to have a biopsy positive for 
prostate cancer (OR 5.895; CI 95%: 1.59–21.822; Fisher’s exact test: P = 0.04). The OR decreased to 5.68 after 
adjusting for total serum PSA in a binary logistic regression analysis (Table 5). Age and histological outcome did 
not demonstrate any statistically significant relationship and therefore were adjusted for as a confounder in the above 
relationship.

The factors associated with prostate cancer include consistency of the prostate, that is, having a firm or soft prostate 
meant being less likely to have prostate cancer than having a hard prostate (OR: 0.08; 95% CI: 0.01–0.39, P = 0.002) and 
loss of the median groove (OR: 0.21; 95% CI: 0.05–0.86; P = 0.031).

Figure 3 Histological patterns among study participants who underwent tru-cut prostate biopsy.

Table 4 (Continued). 

Variable Prostatic cancer

Benign Malignant Total P-value

n = 54 (54.5%) n = 45 (45.5%) N = 99 (100.0%)

Loss of median groove

Yes 14 (25.9%) 37 (82.2%) 51 (51.5%) <0.001

No 40 (74.1%) 8 (17.8%) 48 (48.5%)

Evidence of rectal bleeding

Yes 0 (0.0%) 1 (2.2%) 1 (1.0%) 0.265

No 54 (100.0%) 44 (97.8%) 98 (99.0%)

Digital rectal examination result

Abnormal 38 (70.4%) 42 (93.3%) 80 (80.8%) 0.004

Normal 16 (29.6%) 3 (6.7%) 19 (19.2%)
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Figure 5 Histological outcomes subdivided by distribution of IPSS.

Figure 4 International Society of Urological Pathology prostate cancer results among participants.

Figure 6 Risk of prostate cancer subdivided by distribution of IPSS.
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Discussion
Several pieces of recent scientific evidence continue to reveal conflicting results on the association between prostate cancer 
and LUTS. This, coupled with lack of a global consensus on screening and testing for prostate cancer among men, has resulted 
in the largely reported late presentation with advanced disease that is only amenable to palliative care and thus results in high 
mortality. Our study setting faces the same challenges whereby clinicians have no option but to initiate testing only when 
patients present with unrelated lower urinary symptoms. In this study we present data from hospital-based patients with LUTS 
as the main presenting complaint who are subjected to testing for prostate cancer diagnosis.

The majority of our participants presented with severe LUTS, which is in contrast to studies conducted in high- 
income countries20,25–27 and community-based studies revealing higher rates for mild LUTS. One community-based 
study of LUTS among Ugandan males aged 55 years and above estimated that 40.5% of males suffer from moderate 
LUTS while only 1% have severe LUTS.21 Hospital-based studies and some low-income country studies had similar 
results with the majority of patients presenting with severe LUTS.14,28,29 This might be explained by the ascertainment 
bias that is inherent to hospital-based study designs; however, in settings similar to ours, where the majority of 
participants are peasant farmers, poor health-seeking behavior and limited access to health care29,30 could be plausible 
explanations for this observed trend, whereby patients present with symptomatic advanced disease.12,31,32

In our study, severity of LUTS was not a determinant of eligibility for undergoing a tru-cut prostate biopsy, as 
guided by the NICE guidelines. However, patients with severe LUTS were more likely to qualify for a tru-cut prostate 
biopsy (Fisher’s exact test = 0.001) and this is in agreement with the 2018 NICE recommendation to test symptomatic 
patients with raised PSA levels.33

The majority of our participants were aged between 61 to 70 years (32.86%, 46/140), with mean ages of 69.8 and 72 
for the entire study population and those who qualified for tru-cut prostate biopsy, respectively. This age group 

Table 5 Logistic Regression Analysis of Factors Associated with Prostate Cancer Among Patients Presenting with 
Obstructive Lower Urinary Tract Symptoms at Mbarara Regional Referral Hospital

Variable Prostate cancer

Adjusted odds ratio 95% confidence interval P-value

Enlarged prostate
Yes

No 2.41 0.19–29.99 0.493

Estimation of prostate size in terms of finger breadth 2.06 0.78–5.44 0.144
Examining fingers can get above the prostate gland

No

Yes 2.10 0.37–11.87 0.400
Nodular prostate gland

Yes

No 0.37 0.09–1.60 0.185
Consistency of prostate gland

Hard

Firm or soft 0.08 0.01–0.39 0.002
Tethering of rectal mucosa to prostate gland

Yes

No 1.20 0.15–9.37 0.862
Loss of median groove

Yes

No 0.21 0.05–0.86 0.031
Digital rectal examination result

Abnormal

Normal 2.37 0.21–26.73 0.485

Notes: Bold values indicate the value was statistically significant since it is less than the p value of 0.05.
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encompasses the currently globally accepted mean age of 68 for diagnosis of prostate cancer34 and is similar to that 
reported by other studies: 69.8 in Nigeria,31 62–72 in a systematic review of localized prostate cancer as reported by 
different African studies,32 and 69.5 by the Uganda Cancer Institute.12 This age also coincides with the commonest age at 
presentation with LUTS.21,30 Unlike other studies that have found a positive correlation between age and incidence of 
prostate cancer,35 we did not find any statistically significant relationship between age and the presence of prostate 
cancer. Unlike most studies,36 for our study population, age did not show any statistically significant positive relationship 
with a prostate cancer diagnosis; however, similar to other studies, serum total PSA showed a fairly strong positive (r = 
0.4114, P<0.001) correlation with age. We did not come across any other study that assessed the relationship between age 
and risk of prostate cancer diagnosis in clusters of patients with LUT. However, the observed increase in PSA with age 
has also been confirmed by other studies and is largely attributed to the age-related increase in prostate size with age and 
associated increase in the amount of glandular tissues secreting PSA.37,38

The median PSA was 14.3 ng/mL, and the majority of participants (71% 99/140) had TPSA values above 4 ng/mL. 
We did not find any local or continental studies that had specifically profiled PSA among patients with LUTS. However, 
retrospective sub-Saharan studies conducted with already confirmed prostate cancer cases to determine the commonest 
presenting complaints, and also ascertain PSA patterns, revealed higher mean PSA values (91.3 ng/mL12 in Kampala, 
Uganda, and 92.6– 96 ng/mL in Nigeria).14,16,29 The lowest values of PSA and rates of abnormal PSA values were 
reported from community-based studies: 2.6 ng/mL in Brazil, 1.46 ng/mL amongst healthy males at a community 
Nigerian hospital,39 and 9.4 ng/mL in Olmsted County, Minnesota.40 All of these community studies had concurrently 
lower prostate biopsy rates, and comparison of their outcomes supports our finding that patients presenting to our hospital 
with LUTS are more likely (Fisher’s exact test = 0.001) to meet the NICE 2018 criteria for testing than those in the 
community, who are mostly asymptomatic.

With these low biopsy eligibility rates from community studies coupled with low detection rates of indolent prostatic cancers, 
it is not a surprise that screening has been found to minimally reduce disease-specific mortality but not overall mortality.41

Abnormalities on DRE were very common among our study participants (57.14%), with the commonest abnormality 
being prostatic enlargement (54.29%). This concurs with a cross-sectional study in Ireland that assessed the clinical 
relevance of digital rectal examination in general medical and urology clinics: abnormalities in digital rectal examination 
were found in over 67% of participants.42 Chiang et al found that approximately a third of men 50 years and older will 
have some DRE findings that are due to prostate pathology,43 and a Nepalese hospital-based study assessing the 
relationship between LUTS and BPH found that 47.1% of DREs were abnormal. 44 A West African study on the 
prevalence of LUTS also found a higher rate: 62.3%.45 In contrast, community-based studies on largely asymptomatic 
males found lower rates of DRE abnormalities: a multicenter trial of 6630 men found abnormal DRE rates at 15%46 and 
29% in Trinidad and Tobago.36 The discrepancy highlighted by these contrasting studies supports the NICE guidelines to 
assess for additional signs among symptomatic patients who are at risk of developing prostate cancer.33 However, they 
also support the fact that there is still late presentation with symptoms of locally advanced disease. The relevancy of 
a well-performed digital rectal examination has, however, already been supported by results from autopsy studies 
revealing that 70% of cases of prostate cancer show local extension, which is likely to be detected during DRE.47,48

Among the patients who underwent a digitally guided transrectal tru-cut biopsy, the positivity rate for prostate cancer 
was 46% (45/99). This was higher than that reported by most studies that did not consider the presence of LUTS as 
a major determinant in the denominator.

Community-based studies in which LUTS were not part of the participant selection procedure revealed lower rates of 
prostate cancer. A Brazilian meta-analysis of 12 studies comparing the prevalence of prostate cancer among African and 
Caucasian men revealed an overall prevalence of prostate cancer in 9.6% of black men and 5.6% of white men.49 A Caribbean 
screening study of men aged 40–79 years who did not have LUTS also found a lower prevalence at 10.7%.50

A studyconducted in a hospital setting or on patients with LUTS revealed a comparably higher prostate cancer detection 
rate at Jos University, Nigeria (19.4%)51, and a Stockholm3 study found a rate of 39.2%. Despite the high rate found by the 
Stockholm3 study, it did not reveal any statistically significant relationship between presence or severity of prostate cancer 
and severity of LUTS. This is in accordance with other studies that have not found any significant relation between LUTS 
and prostate cancer diagnosis.25,52,53 Ørsted et al,54 on the other hand, presented a very large observational study of more 
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than 3 million men in Denmark and revealed that men with LUTS had an increased risk of prostate cancer (HR 2.2; 95% CI: 
2.13–2.31) over a follow-up period of 27 years. A Norwegian study of about 30,000 men also found an increased risk of 
detecting prostate cancer in men with severe LUTS (HR 4.6; 95% CI: 2.23–9.54).55 Okidi et al, at Lacor Hospital in 
northern Uganda, concluded that LUTS were associated with an increased risk of prostate cancer.56 The few studies which 
identified a clinically significant relation were found to have only assessed the presence or absence of LUTS rather than 
their severity or to have used retrospective data that most likely suffered from ascertainment bias.54

It is recognized that cancer most often develops in the peripheral zone, which is at some distance from the urethra and 
indicates a reduced likelihood of obstruction of urinary flow57 unless it is locally advanced or associated with age-related 
benign enlargement. The results of our study do not support a positive association between LUTS and prostate cancer and 
therefore also make anatomical sense.

In our studyr having abnormalities on DRE carried a significantly increased risk of having prostate cancer (Risk ratio = 5.895; 
95% CI: 1.59–21.822; Fisher’s exact test = 0.04). Prostatic abnormalities have been shown to have high sensitivity, specificity 
and positive predictive values by very many studies. Nnamdi Azikiwe University in Nigeria found an overall diagnostic accuracy 
of 72.6%. A systematic review conducted by a team at Hull University in the UK revealed that abnormal DRE meant a 42.3% 
chance of prostate malignancy.58 In Rwanda, the risk was found to be even higher (92%) compared to 41.7% among those who 
had normal DRE findings.59 These studies were largely conducted on patients who had never presented with LUTS. These 
findings, together with those from our study, support the fact that abnormal DRE findings are likely to make good predictors and 
therefore screening tools for prostate cancer compared to LUTs,60 especially in communities where PSA measuring is not readily 
accessible. The anatomical origin of prostate cancer suggests that malignant lesions57 are likely to be palpated early in the disease 
process, long before they progress to involve the transitional zone and therefore cause LUTS that clinicians largely rely on to test 
for prostate cancer.61 However studies to ascertain the specific signs that are more likely to be related to prostate cancer diagnosis 
and the staging of cancer at diagnosis will be relevant in assessing whether screening with DRE is expected to have any impact on 
disease-specific and overall mortality which serum PSA has partially demonstrated.

The only histological subtype of prostate cancer found among our study population was adenocarcinoma. Other rare 
histological patterns that account for 5–10% of the carcinomas that originate from the prostate, like small cell, ductal 
adenocarcinoma, sarcomatoid, basal cell, squamous cell, adenosquamous (ASC), and urothelial carcinoma,62,63 were not 
found among any of our participants.

Most African and Ugandan studies found almost 100% adenocarcinoma in their histological specimens.12,14 

A retrospective re-examination of prostate specimens collected between 1994 and 2004 at the University of Calabar 
Teaching Hospital, Nigeria also revealed that 99% of cases had adenocarcinoma); only one had a mesenchymal tumor 
(rhabdomyosarcoma; 1%).64 This could mean that the prevalence of other rare histological subtypes of prostate cancer is 
much more unlikely among men of black descent; however, further evaluation with different study designs and higher 
sample sizes is still needed to verify this.

The mean Gleason score was high at 8. When individual scores were clustered into three risk categories, the majority 
of patients who had prostate cancer (35/45, 77.78%) had Gleason scores above 8, which means that most had a high risk 
of poorly differentiated cancer that was most likely incurable or presented too late and was now advanced. This was 
a higher score than that detected by Oluwole et al in a 10-year retrospective review of 151 cases at Ahmadu Bello 
University Teaching Hospital in Zaria, Nigeria; here, 51.6% of cancers were poorly differentiated and 58.4% were 
moderately differentiated or presented a moderate risk.65

Yahaya’s study conducted at Mulago Mulago National Refferal Hospital in Uganda in 2019 also revealed that a significant 
proportion of his patients (44.6%) had a Gleason score of ≥ 8.14 However, this was still lower than that found in our study.

A South African study published in 2014 revealed that black South Africans presented with significantly more 
aggressive disease as defined by a Gleason score of > 7. It also found poorly differentiated tumor grades within rural 
versus urban localities.66 Okuku conducted a retrospective review at Makerere University in Uganda and found that 
66.7% of of specimens had a high-risk disease, with a Gleason score of 9 or 10.12

The higher rates of prostate cancer we observed could not be explained by the fact that our patients presented with 
symptoms of locally advanced disease, as we did not find any statistically significant relationship between severity of 
LUTS and Gleason risk grade. However, our results, in addition to those of other studies conducted with black 
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participants, suggest and are in agreement with findings that African men, in contrast to white men, are likely to present 
with aggressive poorly differentiated prostate cancer.35 African men, as a result of high testosterone levels and genetic 
predisposition, are more likely to develop highly aggressive rapidly progressing prostate cancer.35

Limitations
The limitations of this study are as follows: (1) we used digitally guided transrectal prostate biopsy, which is less sensitive than 
transrectal ultrasound guided biopsy; (2) we were unable to assess other tests, such as PSA kinetics, that have already been 
found to have higher sensitivity than conventional total serum PSA; (3) ascertainment bias was likely as the study was 
conducted in a hospital setting with symptomatic patients; and (4) the small sample size reduced the power of our study.

Conclusions
There was a high rate of severe LUTS among patients presenting at the OPD with these symptoms. These are likely to 
qualify for a tru-cut prostate biopsy and should be assessed for suitability to undergo this procedure.

Patients with LUTS have higher median PSA values, higher rates of DRE abnormalities and prostate cancer. 
However, there was no statistically significant relationship between severity of LUTS and either a diagnosis of prostate 
cancer or a high Gleason score.

The increased risk of prostate cancer among patients with DRE abnormalities makes DRE an appropriate and low cost 
substitute for screening in areas where PSA testing is not accessible.

High risk adenocarcinoma was the commonest type of malignancy among patients attending OPD with LUTS.
Further studies into the staging of disease at presentation and treatment will be useful in guiding the equitable 

distribution of resources for treatment of this condition.
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