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ABSTRACT 

Background: Prostate cancer is the second most common cancer in men and 6th leading cause 

of mortality. If not recognized early, patients with advanced disease can get debilitating 

complications such as spinal cord compression and fractures which can otherwise be prevented 

by early androgen deprivation therapy. Our research intends to contribute more knowledge 

about the practical approach to the management of advanced prostate cancer in the community 

for the prevention of debilitating complications.  

Objectives: To determine clinical parameters and PSA threshold for effective clinical 

diagnosis of advanced prostate cancer in the community. 

Methods: A prospective cross-sectional observational study was conducted at three referral 

hospitals in Kigali on patients who presented with clinical suspicion of advanced prostate 

cancer from October 2018 to February 2019. All patients underwent prostate biopsy as well as 

metastatic work up, for those who were eligible. Statistical analysis was done using STATA 

14.2. 

Results: During the study period, we enrolled 114 patients. The median age was 70 years (IQR 

65-79 years) and mean (±SD) age was 71 ± 9 years; 75 (65.8 %) patients were enrolled from 

CHUK, 35 (30.7%) from RMH and 4 (3.5%) from KFH. In total 14 (12.3%) patients and 100 

(87.7%) patients were found to have benign disease and cancer respectively. Among those who 

had cancer, 85 (85%) had advanced prostate cancer (locally advanced and metastatic); All the 

10.5% of patients with family history of prostate cancer were positive (both first and second 

level) however, 34.2% of respondents didn’t remember about family history of prostate cancer; 

75.5% were unemployed or not working because of the illness; 110/114 (96.5%) were 

symptomatic at presentation while 3/4 were discovered through systematic screening.  

Common presenting symptoms were: lower urinary tract symptoms (80.7%), back pain 

(54.4%) and urine retention (36.8%). All patients with paraplegia had advanced cancer and all 

who reported weight loss had cancer. The mean duration of symptoms before consultation was 

14.2 months. On DRE examination, 102/114 patients were found to have abnormal prostate 

with at least one palpable nodule and 75.3% had multinodular prostate which involved both 

lobes in 71 (70.3%) patients. Abnormal digital rectal examination (DRE) was a strong risk 

factor for both cancer and advanced disease. Prostate cancer was found in 92.2% of those with 

abnormal DRE compared to 41.7% in those with normal DRE (p=0.001). Also, cancer was 

significantly found in 96.1% of those with multinodular prostate (p=0.02) and had high odds 

(OR: 14.6; CI 3.41-62.25) of having advanced prostate cancer (p<0.001). The mean (±SD) PSA 

was 643.3 ± 1829.8 ng/ml and the median (range) was 100 ng/ml (9.05-10,000ng/ml) for the 

whole study population.  PSA levels of patients with histologically confirmed benign disease 

had a mean of 35.8ng/ml (9.05 - 98.5ng/ml) and none had PSA> 100ng/ml.  Patients with 

localized prostate cancer had mean PSA of 66.3ng/ml while those with advanced prostate 

cancer had mean PSA of 841.4 ng/ml respectively. All patients with PSA of 100 ng/ml or above 

had cancer and advanced prostate cancer. 49/85 that had complete metastatic workup had bone 

metastasis; 77.5% had back pain (p=0.001) and 47/49 had abnormal DRE.  

Conclusion: The results show that there is a significant correlation between back pain and 

bone metastasis in patients with prostate cancer. All patients with abnormal DRE and PSA 

above 100 ng/ml had advanced prostate cancer. There is correlation between back pain, 

abnormal DRE and PSA above 100 ng/ml with advanced cancer and bone metastasis. 



 

 

CHAPTER I: INTRODUCTION 

1.1 Background 

Prostate cancer is the malignant transformation of the prostate gland. It is the second most 

common solid malignancies in men (1). One of the important determinants of treatment options 

and prognosis is the timing of presentation.  If prostate cancer is discovered in an early stage 

the patient may maintain a normal life expectancy (2). 

 

Prostate cancer is the most common cancer in men in the USA with approximately 189,890 

new cases diagnosed and more than 26,000 deaths in 2016(2). In Europe, prostate cancer is 

among the top four most common cancers according to a recent study done in 40 countries by 

Ferlay et al. This study found 450,000 new cases of prostate cancer in 2018 (3). Siegel et al 

studied the incidence variation by race and found that African-Americans have a 59% higher 

incidence, the race adjusted incidence was therefore 152 per 100.000 men per year (2). In 

Africa, there is generally no PSA screening policy or National cancer registries. Adeloye 

estimated the incidence for Africa at 13.3/100,000 on meta-analysis study with data published 

from 16 African countries (4). Ferlay found the incidence worldwide to be 10.5/100,000, 111.6/ 

100,000 in Australia, 97.2/100,000 in North America, and 4.5/100,000 in Eastern and South 

central Asia (5). Prostate cancer is responsible for 10% of cancer related death in the US 

making it the second leading cause (6). 

 

Different risk factors contribute to the prognosis including time of presentation, social 

economic status and race. In terms of race, black men have a higher risk of advanced disease 

at presentation leading to few curative options (7).Forbes et al studied causes for presentation 

delay and found several significant psychological contributors such as embarrassment, concern 

about what the doctor might find, difficulty scheduling doctor appointments and worry about 

wasting the doctor’s time (8).  

 

In Rwanda, there are no published studies available on prostate cancer. Current observations, 

however, suggest that the incidence of prostate cancer is increasing. While this may in part be 

due to increasing prostatic specific antigen (PSA) test availability and longer life expectancy, 

patients presenting with the disease are often in later states with advanced disease. This limits 

treatment options and reduces management with curative intent. In addition to poor awareness, 
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delayed recognition and late pathological confirmation contribute to late presentation and 

preventable complications. The level of awareness is low across Africa with one study from 

Benin suggesting the mean knowledge about risk factors, symptoms and treatment to be as low 

as 3.4/10 (9). Meanwhile, early detection and improved knowledge has been found to 

contribute to the reduction of mortality rate from prostate cancer (10).  

 

Prostate cancer is usually indolent which increases the risk of late presentation. It is suspected 

when PSA levels are raised and/or digital rectal examination (DRE) is abnormal or symptoms 

suggestive of metastasis. However, symptoms often do not appear until an advanced stage. 

Delayed presentation results in late diagnosis which increases patient risk of complications 

such as urine retention, spinal cord compression and pathological fractures. While definitive 

diagnosis is only possible with biopsy, a study done in Ghana found that PSA levels above 50 

ng/ml and abnormal DRE correlate with positive biopsy results (11). 

The current research intends to contribute more knowledge about the practical approach to 

advanced prostate cancer in the community.  

1.2 Definitions 

Localized prostate cancer: disease confined to the prostate gland 

Advanced prostate cancer: Stage of the disease in which the tumor has already spread beyond 

the organ. It is further subdivided in two distinct categories 

-Locally advanced prostate cancer: cancer which has infiltrated the surrounding 

tissues, involvement of seminal vesicles or extension to adjacent organs with inclusion 

of those patients with regional lymph nodes without distant metastasis (T3-4N+-M0). 

-Metastatic prostate cancer: cancer which has disseminated to the bones, LNs beyond 

pelvis or distant organs  

- Community: In the study, community refers to Health Centers, District Hospitals, and 

Provincial Hospitals where specialists care is not easily available and where most of patients 

present with late complications due advanced prostate cancer such as pathological fractures, 

spinal cord compression, acute urine retention. 
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1.3 Problem statement 

Most patients with prostate cancer in Rwanda present initially to community healthcare facility. 

These patients must then be transferred to referral hospitals for investigations and specialized 

management as histopathological confirmation is required for definitive diagnosis. Currently, 

however, urologists, pathologists and oncologist can only be found in the capital city, Kigali 

(Figure 1.1). Late initial presentation and the accumulation of delays in reaching referral 

hospitals leads to debilitating complications such as pathological fractures and spinal cord 

compression. Early initiation of androgen deprivation therapy is an effective way of preventing 

complications and an accessible treatment strategy that can be implemented at community 

health facilities.    

 

Figure 1.1. Map of Rwanda depicting the location of the 3 research sites 

 

1.4 Justification of the study 

To our knowledge there are no published studies on practical management of advanced prostate 

cancer in the community in Rwanda. There is observational evidence that the numbers of 

advanced prostate cancer and associated complications are increasing at the community level. 

The current referral system for transferring these patients to referral hospitals increases delays 

and often prevents early management. Therefore, there is a need to develop guidelines for 
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practitioners in the community to define clear diagnostic tools that will guide them toward early 

management of advanced prostate cancer to prevent complications. 

1.5 Hypothesis 

Advanced prostate cancer can be accurately diagnosed and managed at the community level in 

Rwanda by appropriate clinical assessment and PSA levels.  

1.6 Research question 

What clinical parameters can guide clinicians at the community level to establish an accurate 

clinical diagnosis and initiate of early androgen deprivation therapy in advanced prostate 

cancer patients to reduce debilitating complications? 

1.7 Study Objectives 

1.7.1 General objective 

To determine the practical approach to advanced prostate cancer in the community in Rwanda. 

1.7.2. Specific objectives 

- To determine the demographic features of patients with advanced prostate cancer 

- To determine the most common presentations of patients with advanced prostate cancer 

- To define the clinical stage of prostate cancer at presentation of patients  

- To correlate the clinical presentation with histology results 

- To determine clinical parameters and PSA threshold for effective diagnosis of advanced 

prostate cancer in the community 

- To determine the most common complications 
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CHAPTER II: LITTERATURE REVIEW 

2.1 Worldwide epidemiology of advanced prostate cancer 

The epidemiology of prostate cancer varies across the world. In general, it is the second most 

common cancer in men (12) accounting for 9.7% of all cancers diagnoses in men (13). The 

incidence is highest in western countries and lowest Asian countries (14). The variations in 

incidence may be due to deficiency in cancer registration, inadequacy of health care systems, 

genetic predispositions and environmental differences (15)(16). PSA screening is an effective 

tool in the treatment of prostate cancer but is somewhat controversial because of overtreatment 

of low-grade tumors. PSA screening has led to increased diagnosis and identification of 

prostate cancer, but, it should be done on an individualized basis with the decision made 

between patients and physician (17). The risk of prostate cancer also increases with age 

(16)(18). 

In Africa, the incidence varies in different regions. It is lowest in West Africa (4.7-19.8/ 

100.000 man-years), intermediate in Southern Africa (14.3-21.8) and highest in East Africa 

(10.7-38.1) (19). The prevalence in Nigeria ranges from 300 - 1046/100,000 while it is 

1087/100,000 in Kenya (20)(21). These numbers do, however, vary based on study as findings 

using Nairobi cancer registry have found an incidence of 40.6/100,000 in Kenya (22). Methods 

et al in their study done on 330 cancer patients attending a cancer institute in Tanzania, found 

that the difference of incidence is due to different level of awareness, education, accessibility 

to health care and health seeking behaviors in Africans (23). There is limited literature on 

prostate cancer in Rwanda. The most recent numbers suggest by the GLOBOCAN 2012 reports 

the estimated age-standardized incidence to be 25.6 /100,000 while the estimated age-

standardized death rate is 21.7/100,000 (24).  

2.2 Clinical presentation of patients with prostate cancer 

Patients with advanced prostate cancer may be asymptomatic or symptomatic. They may 

present with signs and symptoms of bladder outlet obstruction, back pain, or neurological 

complications due to spinal metastasis. These symptoms are common amongst the elderly , a 

population at increased risk of delays in seeking medical care (25). Clinically, prostate cancer 

is suspected when there is an abnormal prostate on DRE such as a hard, irregular, or nodular 

prostate and/or an increased PSA. 
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Prostate cancer is especially problematic in low income countries due to delayed presentation 

of patients. These delays may partly be explained by a lack of screening protocols and poor 

access to health facilities. Prostate cancer at a young age is more common in patients of the 

black race and is one of the risk factors for presentation at an advanced stage (7). The Southern 

African Prostate Cancer Study (SAPCS) done by Tindall et al on over 1000 participants with 

or without cancer, comparing prostate cancer in African- Americans and Black South-Africans 

found that 17.2% of African-Americans have a PSA- level of more than 20 ng/ml versus 83.2% 

of black South-Africans. Similarly, 17% African- Americans versus 36% Black South-Africans 

presented with a Gleason Score (GS) more than 7 (26). 

 

In a study conducted by Okuku et al at the Uganda Cancer Institute involving 182 patients with 

histologically confirmed prostate cancer, 51.1% of patients had a PSA- level> 100 ng/ml and 

66.7% of all the patients had a GS of 9 or 10 (27). In Nigeria a study done by Ikuerowo et al 

on men above 40 conducted during a community-based awareness program showed that the 

majority of the patients with prostate cancer presented with advanced disease (75%) where 

26% had organ confined, 40% locally advanced and 35% metastatic disease (20). In Rwanda, 

an unpublished retrospective study carried out in a referral hospital revealed that 52.6% of the 

patients with prostate cancer were in the poorest prognostic GS grade groups of 4 and 5.  

2.3 Clinical Criteria for advanced prostate cancer 

The NCCN for Sub-Saharan Africa defines advanced prostate cancer as those having at least 

cT3 disease, GS >8, PSA > 20 ng/ml or evidence of  metastasis on imaging studies (28). 

The PSA value is an important predictor of disease progression and disease extent. In Korea, 

Jeet al observed that 21.8% of the patients with a PSA- level between 4-20 ng/ml had prostate 

cancer while 100% of those with a PSA- level > 100 ng/ml were diagnosed with prostate cancer 

beyond the prostate(29).In Kenya, Ojuka et al found that PSA of more than 100 ng/ml can 

predict bone metastasis (30). 

DRE can be used to predict the extent of disease, but it has a low sensitivity and a lack of 

reproducibility. DRE performed by an experienced physician can be effective at predicting 

advanced prostate cancer but must performed in combination with other parameters especially 

in suspected organ-confined disease (31). A systematic review on the accuracy of DRE for 

diagnosing prostate cancer have found that DRE performed in general practice is accurate with 

a specificity of 90.7% and a positive predictive value of 42.3% (32). Seo et al examined 4967 
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Korean men above 40 who underwent prostate biopsies because of raised PSA or suspicious 

DRE and found that cancer was detected in 17% of those with normal DRE findings while it 

was detected in 33.4% in those with PSA between 4-9.9 ng/ml and suspicious DRE (33). 

Catalona also did a study on 6630 voluntary men over 50 and found that PSA detect more 

cancer than DRE (82% vs 55%) and that the detection rate increases when both methods were 

combined. The positive predictive value (PPV) was 32% for PSA and 21% for DRE(34)(35).  

Abnormal DRE was also found to significantly increase the detection rate (47.4% vs 23%) by 

Shim et al on 1369 men aged 45-79 years who visited the department of urology (36). 

2.4 Efficacy of imaging in staging 

Transrectal ultrasound (TRUS) can be used for diagnosis of advanced prostate cancer but has 

low sensitivity. Prostate cancer is found in 56.3% of patients with  hypoechoic nodules on 

TRUS while mixed echogenicity and capsular distortion have detected cancer in 33.8% and 

31.3% respectively (37).  

Imaging modalities are used for the staging of prostate cancer. CT scan or MRI are used to 

assess lymph nodes and organ metastasis while bone scan using either MRI or CT-scan, 

Technetium-99 or Ga-PSMA-PET/CT are used to assess bone metastasis (38). Routine use of 

bone scan is not recommended but is necessary in those having a PSA- level> 20 ng/ml, GS 8 

to 10 or T3 and T4 disease. Cross-sectional imaging for assessment of lymphadenopathies are 

essential in T3 and above disease. MRI has been the preferred imaging modality for many 

years, but its sensitivity is nowadays comparable to a CT- scan’s. Currently bone scintigraphy 

is not available and the access to both CT and MRI are insufficient in Rwanda. However, CT- 

scan is more accessible and affordable compared to MRI.  

2.5 Complications of advanced prostate cancer 

Though prostate cancer is not generally an aggressive cancer, it can lead to debilitating 

complications and lower quality of life especially when diagnosed at late stages (39). There are 

many complications of untreated advanced prostate cancer including fractures, spinal cord 

compression, hypercalcemia, vertebra collapse, urinary tract obstruction, anaemia and severe 

pain (40)(41). Aside from lowering quality of life, these complications add a financial burden 

to the family (42).  Saad et al studied the impact of skeletal related events (SREs) in patients 

with castrate resistant metastatic disease and found that SREs significantly decrease the health 

related quality of life in patients with spinal cord compression having the largest impact (43).  
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2.6 PSA and bone metastasis 

High PSA level may predict presence of bone metastasis but doesn’t necessarily correlate with 

survival (44)(45). Kamaleshwaram et al did a retrospective analysis of 322 consecutive prostate 

cancer patients subjected to bone scan and found that 70% of patients with positive bone scan 

had serum PSA >100 ng/ml while only 2% had PSA < 20ng/ml (46). Investigation for bone 

metastasis is indicated in patients with chronic back pain and if serum PSA is above 20 ng/ml 

(47). Pai et al from India found that all patients with positive bone scintigraphy had serum PSA 

> 20ng/ml on their study done on 72 patients with confirmed prostate cancer (48). 

2.7 Management options in advanced prostate cancer in LIC 

Advanced prostate cancer cannot be completely cured. All management options at later stages 

are intended to minimize disease progression or palliate symptoms. Options include androgen 

deprivation therapy (medical or surgical), salvage radiotherapy, hormone therapy and 

chemotherapy. Androgen deprivation therapy (ADT) is effective for those having non-castrate 

resistant prostate cancer, relieves symptoms, and improves the quality of life (49) despite its 

significant complications that are normally easier to manage (50). The increase in 5 years 

overall survival varies between 78-88% from different studies for patients treated with ADT 

for high risk or locally advanced disease (51). ADT has also been shown to decrease the rate 

of cord compression, decrease in rate of ureteral obstruction, decrease in extra skeletal 

metastasis and decrease in rate of pathologic fracture in patients with advanced disease (52). 

Studies have found no significant difference  on survival between ADT alone and ADT 

combined with radiation therapy (53). 

Alan So found that 50% of advanced prostate cancer patients experienced at least one skeletal 

related event (SRE) over a 2 years period if untreated (54). There are different options (with 

varying effects) of preventing complications in patients with advanced prostate cancer. David 

et al did a review on the effects of skeletal related events and found that bisphosphonates were 

effective in preventing complications and maintain quality of life (39). Many other drugs like 

second generation antihormonal drugs, such as abiraterone, as well as radiopharmaceuticals, 

such as Radium-223 dichloride, reduce SREs, bone pain and prolong survival while stereotactic 

radiation and radiosurgery can be used in case of oligometastatic prostate (38)(40). Supportive 

measures and lifestyle change (smoking cessation, moderate caffeine and alcohol, regular 

exercises), chemotherapy and human monoclonal antibody such as Denosumab also prevent 

and treat complications (50)(41)(54).  
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Medical castration with LHRH agonists/antagonists is as effective as surgical castration 

(bilateral orchidectomy) but medical therapy is more expensive which makes bilateral 

orchidectomy the practical modality of ADT in LMICs. However, the psychological barriers 

of bilateral subcapsular orchidectomy (BSO) are extensive for many patients especially in our 

setting where testicular prosthesis are not available.  

2.7 Scarcity of specialized care in Lower- and Middle-Income Countries 

In most of LMICs there is a lack of specialized human resources. For instance, general 

surgeon density in LMICs ranged from 0.13 to 1.57 per 100,000 population (55). Urologists 

and histopathologists are among the scarcest professionals. There is less than one pathologist 

per 500,000 people in Sub-Saharan Africa compared to one pathologist per 15,000 to 20,000 

people in the United States (56).  

In Rwanda, only 8 urologists and 6 histopathologists are available in the whole country. 

Furthermore, all work in 3 referral hospitals located in the capital city. It is difficult and 

expensive to access these services for many patients living in rural areas. 
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CHAPTER III: METHODOLOGY 

3.1 Study design 

A cross-sectional observational study was conducted at three referral hospitals in Kigali 

between June 2018 and February 2019 to determine the most accurate parameters for clinical 

diagnosis of advanced cancer of the prostate in the community in Rwanda. Data were collected 

over a period of 6 months from September 2018 to February 2019. 

3.2 Study setting 

The study was conducted in the 3 urology units at King Faisal Hospital (KFH), Centre 

Hospitalier Universitaire de Kigali (CHUK) and Rwanda Military Hospital (RMH), Rwanda.  

KFH is a tertiary hospital accredited by COHSASA and has a capacity of 160 beds, CHUK 

contains 560 beds and RMH has 500 beds. All 3 centers run at least 4 urology clinics every 

week and 3 operating days. CHUK and RMH receive mostly patients referred from district 

hospitals. All patients presenting with urological complaints from all over the country are 

referred to those three urology units. 

3.3. Study description 

Selected patients presenting to one of the three participating hospitals with urology complaints 

were eligible for enrollment in the study. Patients presented to urologist through scheduled 

consultation, A & E, or upon referral from primary treating physician due to PSA > 20 ng/ml 

and/or signs of advanced prostate cancer such as back pain, lower limb paresthesia or paralysis, 

and weight loss. All PSA at the 3-study sites were done using Cobas® e411 analyzer machine 

manufactured by Hitachi. Electrochemiluminescence immunoassay and Roche diagnostic kit 

was used at all centers. Upon clinical suspicion of advanced prostate cancer, Patients were 

requested to sign a written consent after full explanation of the procedure and objective of the 

study. The enrolled patients underwent double sextant transrectal prostate core needle biopsy 

(TRUS guided at KFH and finger guided at CHUK and RMH) using G18or G22 x 25 cm 

BARD® MAX-CORE® disposable core biopsy instruments. The histopathological analysis 

was performed by general histopathologists and reports generated using the standard ISUP 

consensus 2014 which reports the number of received cores, number of positive cores, type of 

tumor, tumor volume on each core, presence or absence of perineural and lympho-vascular 

invasion, Gleason score and the prognostic grade group.  
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Table 3 1. 2014 ISUP Gleason score and Gleason grade groups(57)

 

After positive biopsy for prostate cancer an MRI of the pelvis and lumbar spine or an 

abdomino-pelvic and thoraco-lumbar CT scan was requested for clinical staging. Preference 

was due to availability of imaging modality at the study hospital, lack of contra-indications, 

and affordability by patients.  

A predesigned questionnaire was availed in all urology consultation rooms at all the study 

hospitals. After every consultation day the researcher collected all forms initiated by consulting 

doctors and updated them continuously throughout the work up process of the enrolled patients. 

3.4 Study Population 

Patients with clinical suspicion of advanced prostate cancer who present to King Faisal 

Hospital, Rwanda Military Hospital and Kigali University Teaching Hospital, Rwanda.  

3.5 Inclusion and exclusion criteria 

3.5.1 Inclusion criteria 

All patients with clinical suspicion (symptoms and signs of bone metastasis, suspicious DRE 

and elevated PSA> 20 ng/ml) of advanced prostate cancer presenting in clinic, reviewed at AE, 

or in ward were included in this study after receiving written consent.  

3.5.2 Exclusion criteria 

- Patients who have been diagnosed with prostate cancer before our study period.  

- Patients who decide to withdraw from the study or die before the completion of work 

up and staging.  
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3.6 Sample size calculation 

The study population was estimated using a single proportion for sample calculation formula. 

We opted to use an estimated prevalence of 2.8% as per previous study done in Rwanda(58). 

The sample size was estimated at 42 cases.                                      

42= 1.962 x 0.028 (1-0.028)/0.052 

Where Z = value from standard normal distribution corresponding to the desired confidence 

level (Z= 1.96 for 95% CI); 

P = expected true proportion; 

e = desired precision (half desired CI width) 

3.7 Data collection process 

A questionnaire was filled out by the researcher or treating physician in presence of the patient. 

This was followed up continuously based upon the availability of results.  

The questionnaire included the following data: 

- Demographic data and identifier 

- Family history 

- Symptoms (LUTS, urine retention, back pain, lower limb paresthesia, lower limb 

paralysis, erectile dysfunction, fatigue, weight loss, …) 

- Duration of symptoms 

- Characteristics of prostate on DRE (T staging) 

- PSA- value 

- Gleason score on core needle biopsy 

- Metastasis on imaging (lymph nodes, bones, lung, liver, other) 

- Social economic status (“Ubudehe” category): “ubudehe” reflect the degree of social 

and economic vulnerabilities/ Household vulnerability ranking (Social protection and 

VUP report, NISR 2013/2014) 

- Insurance type 

- Referred or not 

- Perception of orchidectomy (embarrassing, no problem, can’t accept it) 
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3.8 Data processing and Analysis  

Descriptive statistics were used for description of demographic and other baseline 

characteristics of enrolled patients. Proportions by population characteristics were estimated. 

Median and mean estimates for age were also estimated to determine the distribution and age 

range of the study population. Proportion estimates were also generated to determine the 

frequency of symptoms at patients’ presentation. The distribution of PSA values and staging 

were determined using frequency estimates.  Chi-square tests were used to test for relationships 

between groups of patients with different characteristics. Bivariate, multivariable, and logistic 

regresses were also carried out using STATA 14.1 to assess additional relationships. The 

outcome variable for the first multivariable model was the diagnosis of either BPH or prostatitis 

or cancer, and the second multivariable model outcome variable was the staging of cancer as 

localized or advanced. The multivariable analysis included dependent variables that were 

statistically significant in the bivariate model and their p-values were not close to 0.05. Because 

these variables were dichotomous, a logistics model was appropriate for the analysis. However, 

because of the sample size, different commands were used to ensure reliable estimates with 

relatively small sample sizes and large variabilities.  

3.9 Ethical considerations and Confidentiality 

Patient identity was kept confidential, and every patient was given a number when enrolled in 

the study different from his/her IP hospital number. 

The consent was signed by the patient or next of kin where applicable before enrollment in the 

study. 

The research proposal was submitted to the Department of Surgery /Urology MMed Program 

and the Research Ethic Committee of the Faculty of Medicine at the University of Rwanda for 

review and approval.  

The research proposal was presented to the Ethic Committee at all study centers for approval 

as well. 

 

Data collection records were kept as soft copy in a secured password protected computer and 

hard copies will be stored in a secured locker for 5years. 
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3.10 Study Limitations 

The investigations were done at different hospitals, by different interpreters and operators who 

manipulate machines and calibrate them. There may have been discrepancy in how this was 

done leading to a source of measurement bias.  

The questionnaire contained several subjective questions and there was no way to verify 

answers. Furthermore, patients were asked questions regarding retrospective events such as 

disease duration. This may have been a source of recall bias. 
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CHAPTER IV: RESULTS 

4.1 Descriptive data characteristics 

This study initially enrolled 123 patients based on PSA > 20 ng/ml or signs of advanced disease 

such as multinodular prostate, back pain, lower limb paraesthesia or paralysis; 9 patients were 

lost to follow up during their assessment thus 114 patients were included in analysis. Based on 

the above inclusion criteria, 14 patients were found to have benign conditions while 100 had 

cancer. 

Patients’ demographic characteristics were analysed and found that 75 (65.8%) patients were 

from CHUK, 35 (30.7%) patients from RMH and 4 (3.5%) patients from KFH. The median 

(IQR) age was 70 years (65 - 79 years) and the mean (SD) age was 71 years (± 9 years); with 

their age distributed as follows: less than 60 years (12.3%); 61-70 years (41.2%); 71-80 years 

(26.3%); more than 80 years (20.2%).  92.1 % were married while 1.8%, 5.2% and 0.9% were 

single, widower and divorced respectively (Table4.1.1).  

Geographic distribution was as follows: 29% were from the Southern Province; 19.3% were 

from the East; 17.5% from Kigali city; 17.5% from the North and 16.7% from the western 

province. There was no significant association between province and diagnosis; 95.5% of 

patients from the East, 90.9 % from the South, 84.2 % from the West, 80 % from both Kigali 

city, and the North were found to have cancer (Table4.1.1). 

Most patients (55.3%) denied family history of prostate cancer while 34.2% didn’t know and 

10.5% reported family history of prostate cancer. Among the 12 patients who reported history 

of prostate cancer in the family, 66.7% reported first level relative while 33.3% reported second 

level relationship. All patients with a family history had cancer (Table 4.1.1). 

Majority of patients (75.5%) were unemployed or not working because of illness; 110/114 

(96.5%) patients consulted because they were symptomatic while only 4 patients came for 

prostate cancer screening purpose. For those who came for screening, three were found to have 

prostate cancer and one had advanced disease. 

Most of patients consulted primary health facilities first and 86.6% of patients enrolled in this 

study were transferred from district hospitals. Patients’ social economic status were 

characterized using “ubudehe” categories where the higher the category the wealthier the 

person is. 61.4% of patients were in category three while 30.7% and 7% were in social status  

category two and category one respectively. 
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Table 4.1.1 Demographic characteristics of study population 

Characteristics All participants 

%(N) 

Benign cases 

%(N) 

Cancer cases 

%(N) 

Localized 

cancer %(N) 

Advanced 

cancer %(N) 

Age (Years)  P=0.834  P=0.553  

     less or equal to 60 12.3(14) 14.3(2) 85.7(12) 8.3(1) 91.7(11) 

     61-80 67.5(77) 13(10) 87(67) 17.7(12) 82.3(56) 

     Above 80 20.2(23) 8.7(2) 91.3(21) 10(2) 90(18) 

Hospital of affiliation        P=0.302 
       P=0.005  

     KFH 3.5(4) 25(1) 75(3) 66.7(2) 33.3(1) 

     CHUK 65.8(75) 14.7(11) 85.3(64) 18.8(12) 81.2(52) 

     RMH 30.7(35) 5.7(2) 94.3(33) 3.03(1) 96.97(32) 

Marital status           P=0.013 
          P= 0.569  

     Single 1.8(2) 50(1) 50(1) 0(0) 100(1) 

     Married 92.1(105) 11.4(12) 88.6(93) 16(15) 84(79) 

     Widower 5.2(6) 16.7(0) 100(6) 0.0(0) 100(5) 

     Divorced 0.9(1) 100(1) 0.0(0) 0.0(0) 0.0(0) 

Province of residence         P=0.304          P= 0.312  

     Kigali city 17.5(20) 20(4) 80(16) 25(4) 72(12) 

     Eastern 19.3(22) 4.5(1) 95.5(21) 19.1(4) 80.9(17) 

     Western 16.7(19) 15.8(3) 84.2(16) 18.7(3) 81.3(13) 

     Northern 17.5(20) 10(4) 80(16) 0(0) 100(17) 

     Southern  29(33) 6(2) 94(31) 13.3(4) 86.7(26) 

Occupation        P=0.247 
        P=0.737  

     Unemployed/not working 

because of illness 75.5(86) 10.6(10) 
89.4(84) 14.46(12) 85.54(71) 

     Employed & self-

employed 24.6(28) 20(4) 
80(16) 18.75(3) 81.25(13) 

Family history of prostate 

cancer       P=0.135 
        P= 0.158  

     Yes 10.5(12) 0(0) 100(12) 33.3(4) 66.7(8) 

     No 55.3(63) 17.5(11) 82.5(52) 11.5(6) 88.5(46) 

     Don’t know 34.2(39) 7.7(3) 92.3(36) 13.9(5) 86.1(31) 

level of relationship with 

the family member       
         P=0.083  

First (Parents, sibling) 66.7 (8) 0(0) 100(8) 50(4) 50(4) 

Second (uncles, cousins) 33.3 (4) 0(0) 100(4) 0(0) 100(4) 

Reason of consultation      P=0.430 
        P=0.011  

     Screening 3.5(4) 25(1) 75(3) 66.7(2) 33.3(1) 

     Sick 96.5(110) 11.8(13) 88.2(97) 13.4(13) 86.6(84) 

SE (Ubudehe) category     P=0.480 
       P=0.037  

Ubudehe one 7(8) 0(0) 100(8) 0(0) 100(8) 

Ubudehe two 30.7(35) 8.6(3) 91.4(32) 9.4(3) 90.6(29) 

Ubudehe three 61.4(70) 15.7(11) 84.3(59) 18.6(11) 81.4(48) 

Ubudehe four 0.9(1) 0(0) 100(1) 100(1) 0(0) 

Reference from other 

facility      P=0.717 
      P=0.006  

     Yes 88.6(101) 11.9(12) 88.1(89) 11.4(10) 88.6(78) 

     No  11.4(13) 15.34(2) 84.6(11) 41.7(5) 58.3(7) 

Median age (IQR) in yrs  70 (65-79)  Range (44-91)        

Mean age (Range) in yrs   71± 9         
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Fourteen patients had benign prostatic disease despite elevated PSA. Twelve of them had BPH 

and 2 had Prostatitis. Ten out of fourteen patients were between 60-80 years. None of these 

patients had positive family history for prostate cancer but 3 of them didn’t know. Most patients 

(11/14) with benign disease presented with lower urinary tract symptoms while half presented 

with urine retention. Only 3 out of 14 patients had back pain and none had paraplegia or weight 

loss. In general, patients with benign disease had lower PSA levels compared to those with 

cancer (p<0.0001). The majority were below 50 ng/ml, and none had PSA above 100 ng/ml 

(Table 4.1.2). 

 

Table 4.1. 2 Characteristics of patients with benign disease 

Parameters N % 

Age in years   
     <60 2 14.3 

     60-80 10 71.4 

     >80 2 14.3 

Family history   
    Positive 0 0 

    Negative 11 78.6 

    Don't know 3 21.4 

Duration of symptoms   
< 3 months  5 35.7 

 3-6 months 2 14.3 

 6-12 months 4 28.6 

12-24 months 0 0 

> 24 months 3 21.4 

Symptoms    
LUTS 11 78.6 

Urine retention 7 50 

back pain 3 21.4 

presence of nodule 8 57 

one nodule 5 62.5 

nodule < 5 mm 6 75 

one lobe involved 6 75 

PSA   
<50 11 78.6 

50-100 ng/ml  3 21.4 

>100 ng/ml 0 0 
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Most patients were symptomatic at presentation. Only 4/114 patients (3.5%) came for 

screening purpose. Lower urinary tract symptoms (LUTS) were the most common complaint 

(N=92) followed by back pain (N=64) and urine retention (N=42).  All patients who presented 

with paraplegia had advanced disease and all patients with weight loss had cancer (p= 0.026) 

(Table 4.1.3). 

Table 4.1.3 Distribution of presenting symptoms  

Symptoms at 

presentation 

Frequency 

N(%) 

Cancer  

N (%) p-value 

Advanced 

cancer N(%) 

p-

value 

LUTS alone 92(80.7) 80(87) 0.941 68(85.0) 0.915 

Urine retention 42 34(80.9) 0.165 30(88.2) 0.566 

Back pain 62(54.4) 59(95.2) 0.007 53(89.8) 0.282 

Lower limb paresthesia 33 31(93.9) 0.224 28(90.3) 0.381 

Paralysis 7 7(100) 0.308 7(100) 0.59 

Weight loss 23 23(100) 0.038 19(82.6) 0.743 

Erectile dysfunction 17 16(94.1) 0.463 15(93.8) 0.454 

Hematuria 13 11(84.6) 0.68 11 (100) 0.204 

 

The mean (±SD) duration of symptoms was 14 months (±16 months), median 8.5 months (IQR 

3-16 months) (range 0-84 months). The distribution was as follows: Within 3 months 29 

(25.4%), 3-6 months 20 (17.6%), 6-12 months 31 (27.2%), 12-24 months 17 (14.9%) and 

greater than 24 months 17 (14.9%). There was no association between duration of symptoms 

and the diagnosis but all patients whose duration of symptoms was 12-24 months had cancer. 

80 (70.2 %) patients denied having any comorbidities while 32 (28%) were hypertensive and 

6 (5.3%) had both hypertension and diabetes mellitus. 

Findings on DRE were as follows: 102 (89.5%) had at least one palpable nodule, 76 (75.3%) 

had multinodular prostate, and 71 (70.3%) had nodules in both lobes. Prostate cancer was found 

in 92.2% of those with palpable nodules, 41.7% of those without palpable nodule(s), 80% of 

those with one nodule, 96.1% of those with multinodular prostate, and 97.2% of those with 

bilateral lobes involvement (Figure 4.1.1). 
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Figure 4.1.1 Distribution of diagnosis according to clinical (DRE) findings  

 

The mean (±SD) PSA was 643.3 ng/ml (± 1828.8 ng/ml) while the median PSA was 100 ng/ml 

(IQR 69 – 260 ng/ml) (range 9.05 - 10000 ng/ml). Most patients (41/114, 36%) had PSA 

between 100 - 200 ng/ml, all had cancer, and 87.8% of them had advanced disease. There were 

26/114 (22.8%) patients with PSA less than 50 ng/ml where 15 of them had cancer. There were 

16/114 (14%) patients with PSA between 50-100 ng/ml and 13 of them had cancer. There were 

13/114 (11.4%) patients with PSA between 201- 500 ng/ml and all had cancer. Lastly, 18/114 

(15.8%) patients had PSA more than 500 ng/ml and all had cancer (Figure 4.1.2).  

 

Figure 4.1 2 Distribution of diagnosis according to PSA values 
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Prostate biopsy results, imaging results for those confirmed to have cancer, as well as clinical 

stages are displayed in Table 4.3. A hundred (87.7%) patients were found to have prostate 

cancer while 14 (12.3%) patients had benign disease (12 BPH and 2 prostatitis). Gleason score 

grading was distributed in cancer patients as follows: 1 (1%) grade I, 4 (4%) grade II, 17 (17%) 

grade III, 27 (27%) grade IV and 51 (51%) grade V. Most patients had high grade prostate 

cancer and 78 % of cancer patients were in the high-risk prognostic group.  

Of the 100 patients who had prostate cancer, 85 (85%) have been able to complete metastatic 

workup (CT or MRI); 64 (92.7%) had pelvic lymph nodes, 49 (71%) had bone metastasis and 

9 (13.2%) had distant metastasis. 16 (16%) patients were free of pelvic lymph nodes and any 

metastasis. Majority of patients 70 (70%) were classified as stage IV (Table 4.1.4).  

Table 4.1.4 Investigation results and staging 

Parameters N % 

Biopsy results (N=114)     

     Prostate cancer 100 87.7 

          Grade I (3+3=6) 1 1.0 

          Grade II (3+4=7) 4 4.0 

          Grade III (4+3=7) 17 17.0 

          Grade IV (3+5/4+4/5+3=8) 27 27.0 

          Grade V (4+5/5+4=9; 5+5=10) 51 51.0 

     Benign  14 12.3 

                            

Imaging results (N=85)     

          Not assessed 15 15.0 

          No metastasis 16 16.0 

          Metastasis 69 69.0 

Pelvic lymph nodes 64 92.7 

Bone metastasis 49 71.0 

Distant metastasis (Liver, Lungs,  ..) 9 13.0 

Clinical staging (N=100)     

         Stage I 3 3.0 

         Stage II 12 12.0 

         Stage III 15 15.0 

         Stage IV 70 70.0 
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All patients had medical insurance and most of them (100, 87.7%) had community-based health 

insurance (CBHI) while 14 (12.3%) had Rwanda social security board (RSSB) insurance (Fig 

4.1.3). 

Figure 4.1.3 Medical Insurance coverage 

 

All patients were asked about their perception of orchidectomy and 89 (78%) replied that 

they would accept it while 25 (22%) replied that they would not accept it in anyway. 

However, 54% of those who would accept it admit that they though it would be an 

embarrassing procedure.  71% of those who would accept orchidectomy had advanced 

prostate cancer (Figure 4.1.4). 

Figure 4.1.4 Perception of orchidectomy 
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4.2.  Bivariate and multivariable analysis 

In the present study, there was no significant difference between age groups regarding benign 

or malignant prostate cancer (p > 0.05). Similarly, there was no significant difference amongst 

hospitals (p= 0.202). All patients with family history of prostate cancer were found to have 

cancer while 81% of those who denied family history of prostate cancer and 92.3% of those 

who did not know their family history were found to have cancer. Socio-economic status and 

duration of symptoms were not significantly associated with diagnosis (table 4.2.1). 

A PSA level above 50 ng/ml was significantly associated with an increased risk of prostate 

cancer (p<0.05); 94% of patients with PSA between 50-100 ng/ml, 100% of those between 

with PSA of 100 ng/ml and above were found to have cancer. When adjusted for confounders, 

PSA > 100 ng/ml was associated with a 100% chance of having prostate cancer. 

All DRE findings had significant correlation with the diagnosis of prostate cancer. 95% of 

those diagnosed with cancer had at least one palpable nodule vs 53.3% in benign (p < 0.001). 

78.7 % of those diagnosed had multinodular prostate vs 37.5% in benign (p=0.020). Lastly, 

73.4% of those diagnosed had involvement of both lobes’ vs 25% in those with benign disease 

(p=0.01). When adjusted for confounders, however, none of the DRE findings had significant 

correlation with having cancer.  

The duration of symptoms was not significantly associated with cancer diagnosis. However, 

all patients who reported duration of symptoms to be between 12-24 months were diagnosed 

with prostate cancer.  

Elevated PSA has significantly correlated with pelvic node and bone metastasis. PSA 

between 50-100ng/ml had 5 times the odds of having bone metastasis (95% CI, 1.03- 24.28; 

p=0.046), while PSA levels between 100-200 ng/ml had 39 times the odds (95% CI; 6.6-

231.5; p<0.001).  
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Table 4.2.1 correlation of clinical parameters to the diagnosis of cancer (unadjusted and 

adjusted estimates) 

Characteristic 
Unadjusted odds 

ratio (P-value) 
(95% CI) 

Adjusted 

odds ratio 

(P-value) 

(95% CI) 

Age category 
    

<60 Ref 
 

Ref 
 

61-80 1.12(0.89) (0.22 - 5.74)  -  - 

>80 1.75(0.59) (0.22 - 14.07)  -  - 

Palpable nodule 0.09(<0.001) (0.022 – 0.32) -  - 

Multinodular prostate  6.17(0.02) (1.36 - 28.03) - - 

Nodules > 5 mm 6.4(0.03) (1.22 - 33.59) 3.78(0.17) (0.57 - 24.96) 

Nodules in both lobes 8.28(0.01) (1.57 - 43.74) 4.73(0.10) (0.74 - 30.29) 

PSA group 
  

 
 

<50 Ref 
 

Ref 
 

50-99.9 ng/ml  3.18(0.125) (0.72 - 13.92) 1.51(0.64) (0.26 - 8.81) 

100-200ng/ml  1* - 1*  - 

201-500 ng/ml 1* - 1*  - 

>500 ng/ml  1* - 1*  - 

Duration of the 

symptoms 
    

< 3 months  Ref 
 

Ref 
 

 3-6 months 1.88(0.48) (0.33 - 10.79)  -  - 

 6-12 months 1.08(0.91) (0.28 - 4.21)  -  - 

12-24 months 1* 
   

>24 months 0.97(0.97) (0.2 - 4.7)  -  - 

*Predicts the outcome perfectly 
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As the PSA increases, the likelihood of having advanced disease significantly increased. Nine 

(60%) patients with PSA < 50 ng/ml were above clinical stage 3 compared to 39 (81.3%) 

patients with PSA between 50-100 ng/ml. All patients above 100 ng/ml had advanced stages 

(p=0.007).   

Patients with PSA between 50-100 ng/ml had 2.89 times the odds of having advanced cancer 

but this was not statistically significant (p=0.1). PSA above 100 ng/ml perfectly predicted 

having advanced disease even if they were adjusted for confounders.   

DRE findings, especially palpable nodules, multinodular prostate and involvement of both 

lobes, have increased odds of having advanced disease. Palpable nodule(s) had 30.5 times the 

odds of having advanced disease compared to having no palpable nodules (p < 0.01), while 

having multinodular and bilateral involvement of prostate increased the odds by 14.5 (p<0.01) 

and 42.5 (p<0.01) respectively.  

When adjusted, only the location of nodules (unilateral vs bilateral) was statistically significant. 

Bilateral nodules had 45 times the odds of advanced prostate cancer compared to unilateral 

nodules (p < 0.01). Age and duration of symptoms were not associated with advanced disease 

even when unadjusted (Table 4.2.2).  
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Table 4.2.2 Unadjusted and adjusted estimates for participants to have low stage or advanced 

cancer 

Characteristic 
Unadjusted odds 

ratio (P-value) 
(95% CI) 

Adjusted odds 

ratio (P-value) 
(95% CI) 

Age category 
    

<60 Ref 
 

Ref 
 

61-80 0.42(0.43) (0.05 - 3.61)  1.28 (0.85) (0.09 – 18.11) 

>80 0.82(0.88) (0.07 - 10.12)  4.81 (0.37) (0.15 – 154.7) 

Palpable nodule 30.5(<0.001) (3.13 - 298.53) - - 

Multinodular  14.56(<0.001) (3.41 - 62.25) - - 

Nodule > 5 mm 1.27(0.72) (0.34 - 4.74) - - 

Bilateral nodules 42.5(0.001) (5.07 - 356.4) 41.77(0.02) (3.94 - 442.8) 

PSA group  
 

 
 

<50 Ref 
 

Ref 
 

50-99.9 ng/ml  1.67(0.52) (0.35 - 7.87) 3.33(0.30) (0.34 - 32.49) 

100-200ng/ml  4.8 (0.027)  (1.19 – 19.34) 8.55 (0.049)  (1.01 – 72.7) 

201-500 ng/ml 1*  - 1*  - 

>500 ng/ml  1*  - 1*  - 

Duration of the symptoms 
   

< 3 months  Ref 
   

 3-6 months 0.71(0.7) (0.13 - 4.04)  -  - 

 6-12 months 0.82(0.81) (0.16 - 4.11)  -  - 

12-24 months 2.29(0.49) (0.22 - 24.08)  -  - 

>24 months 0.36(0.23) (0.07 - 1.91)  -  - 

*Predicts the outcome perfectly      
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CHAPTER V: DISCUSSION 

Prostate cancer is the second most common cancer in men (12). Its detection at early stage has 

increased following the introduction of PSA screening and has led to dramatic reduction of 

mortality (59). In Rwanda, however, we have observed many patients presenting with advanced 

disease and complications. Most patients do not present until symptoms arise as only 3.5% of 

patients in this study came for prostate cancer screening. Ogundele found that the awareness 

of prostate cancer is low in Africa (60) leading to late presentation with advanced disease. This 

was similarly found by Akinremi et al in a screening done in Nigeria (61).  

The median age of our patients was 70 years and mean was 71 years which is similar to studies 

in Kenya and South Africa which found a mean age of 71.07 years and 71 years respectively 

(30)(26). Furthermore the mean age was found to be 71 years in patients without bone 

metastasis and 76 years in those with bone metastasis in a study done on 80 newly diagnosed 

prostate cancer patients in India (62). A study done in Port Harcourt, Nigeria found a mean age 

of 71.6 years and 91.5% of patients presented with features of advanced disease (63). Though 

it is generally known that prostate cancer is a disease of the elderly, one patient in this study 

was a young man (44 years old) who presented with paraplegia and severe back pain. He was 

found to have metastatic disease. Patients as young as 28 have been reported by Gupta who 

treated a 28 year old patient presenting with LUTS and was found to have advanced prostate 

cancer (64). Prostate cancer which presents at a younger age is aggressive. In the current study, 

the likelihood of having cancer is low for patients below 60 years then increases between 60-

80 years before decreasing for patients above 80 years. Adeloye et al observed an increasing 

trend in prostate cancer incidence with advancing age (4). Pepe and Pennesi also found that 

Gleason score of 8 or more significantly correlated with patients above 80 years (p=0.0001) 

(65).  

Patients with prostate cancer family history accounted 10.5% though there may be 

underreporting because a big number didn’t know their family history. Among those with 

positive family history 66.7% had first level relationship with the affected relative. As 

expected, all patients who reported having family history of prostate cancer whether first level 

or second, were diagnosed with prostate cancer. This is different from a study done in Nigeria 

where 6.3 % had positive family history, only a third of them had their first level relative 

(brother) affected and 35.4 % presented with stage IV disease (66).  The mean age of patients 

with positive family history was 66 years which is less than the general mean age but higher 
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than what was found by Cremers et al that those with positive family history had earlier onset 

with mean age of 62 years (67). 

Most of our patients (88.6%) were referred from district hospitals. This means they had to pass 

through the referral system from health centre to district hospital and then to a referral hospital 

before seeing a urologist. That process takes time and may be one of the reasons patients 

presented with advanced disease and adverse complications. The mean duration of symptoms 

in the current study was 14.2 months which is consistent with what was found by Forbes et al. 

This study examined causes for delay in presentation for 2371 patients and found patients with 

prostate cancer were more likely to delay care compared to other patients. These delays were 

mainly attributed to lack of awareness (68). In India, Tiwari et al found that patients with little 

or no education are likely to present with advanced cancer as well as those who were diagnosed 

in the community compared to those who presented directly (69).  

Correlation of duration to worse disease stage is not clear in this study. All patients who 

reported the duration of symptoms between 12 and 24 months, however, had cancer and 94% 

of them were advanced. In this study, many patients where symptomatic at presentation. 

Similar to findings in black South-Africans, this mainly included urinary symptoms (26) but 

did not significantly predict having cancer. This finding is in contrast to a study done by 

William et al on 217 prostate cancer patients in UK which found that symptoms have a 

significant positive predictive value for diagnosing prostate cancer (70). Other studies suggest 

that early prostate cancer is asymptomatic while locally advanced disease may lead to lower 

urinary tract symptoms that are similar to those of benign prostatic hyperplasia (71). In this 

current study, we can’t rely on the presence, duration, or severity of symptoms to predict 

prostate cancer. This is similar to the findings of Weight et al who was unable to find any 

association between symptoms themselves and prostate cancer (72). However, this study did 

show a clear correlation between back pain and bone metastasis (p=0.001). 

Findings on DRE were found to predict having advanced disease. Palpable nodules, 

multinodular prostate, nodules > 5mm and involvement of both lobes of prostate all had 

significant positive unadjusted odds ratios regarding advanced disease (p < 0.05). However, 

none were statistical significance when adjusted. Previous studies on the accuracy of DRE in 

diagnosing prostate cancer found that an abnormal DRE carries 42.3% risk of malignancy (32). 

Ojewola et al also studied the usefulness of PSA and DRE and found that neither PSA nor DRE 
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is sensitive, specific, predictive, or accurate enough on its own to be an ideal diagnostic test for 

prostate cancer. Detection rate, however, did increase when both were combined (73).  

The mean PSA value was 643.2 ng/ml which is similar to levels found in blacks from South 

Africa. This study found that blacks presented with higher stage, grade and serum PSA (766.2 

ng/ml) compared to whites (196.1 ng/ml) (7). Khalid et al studied 150 consecutive Sudanese 

patients with median age of 73 years who were newly diagnosed with prostate cancer and found 

that the mean serum PSA was 63.55 ng/ml. This was higher in those with bone metastasis at 

84.32 ng/ml + 53.93 ng/ml compared to 47.18 + 37.58 ng/ml in those without metastasis (74). 

As PSA increases above 20 ng/ml the likelihood of having advanced disease increases (46)(75). 

Khalid et al, further found that among patients with serum PSA above 20 ng/ml, 62.6% had 

high grade score, 31.3% had intermediate score, and 6.1% had low grade score (74). The same 

trend was observed by Hudson et al where increasing PSA was associated with higher clinical 

stage of prostate cancer (76).  

In the current study, no significant association was found between patients with PSA levels 

below 50 ng/ml and those between 50-100 ng/ml with regards to advanced cancer. However, 

PSA above 100 ng/ml perfectly predicted advanced prostate cancer. The similar threshold of 

100 ng/ml was found in a study done in Kenya by Ojuka et al (30) which was highly associated 

with bone metastasis but different to many other studies where the cut off is 20 mg/ml (77)(78). 

Jang et al also found that all patients with PSA above 100 ng/ml had advanced disease (29). 

Another study revealed that PSA is independently associated with bone metastasis (OR: 1.005, 

95%CI 1.001-1.010, p= 0.016) (62). Furthermore, a study done in South Africa by Heyns 

concluded that PSA above or equal to 60 ng/ml has a positive predictive value of 98% for the 

presence of adenocarcinoma and may be used as surrogate to histological diagnosis when 

facilities for biopsy are limited (79).  

While increased PSA remains a significant predictor of cancer(34), it should be noted that in 

the current study 12 out of 14 patients with benign prostate had PSA above 20 ng/ml,  9 of 

them had PSA between 20-50 ng/ml and 3 had PSA between 50-100 ng/ml. Seven out of 14 

patients with benign disease had no palpable nodules on DRE. These are different from what 

was found by Malati et al where all patients with benign disease had PSA levels below 28 

ng/ml and only 8.2% had PSA above 10 ng/ml (80). Amayo et al, found the maximum PSA in 

patients with benign disease was 36 ng/ml (81) while it was 44 ng/ml in a study done by Stamey 

et al (82). Iya et al found an elevated mean at 35.5 ng/ml in patients with benign disease (83).  
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The finding of late presentation in this study is comparable to what was found by Okuku in 

Uganda where 90% presented in stage IV disease (27). High grade cancer (Gleason score of 8 

or above) was found in 78% of patients in the current study which is comparable to what was 

found in Nigeria by Ikuerewo et al (74.4%) (84). This, however, was different from Caucasians 

who have been found to have a median Gleason score of 7 (65). The median PSA in the current 

study was 100ng/ml which is a higher than 91.3 ng/ml found by Cooney et al in Uganda (85) 

and 9.6 ng/ml found by Pepe in Italy (65). Different laboratory technics may explain the large 

differences.  

The role of biopsy in advanced prostate cancer is undisputable. It is equally important, 

however, to ensure that debilitating complications are prevented when early affective diagnosis 

of advanced disease is possible with valid clinical parameters. Heyns in South Africa in a study 

of 3,960 patients with cancer of the prostate suggested PSA of 60 ng/ml and above had a 

positive predictive value of 98% for the presence of adenocarcinoma of the prostate and 

recommended using it as a surrogate for biopsy (86).  In the benign disease group of the current 

study, the maximum PSA value is 98.5 ng/ml while all patients with PSA of 100 ng/ml and 

above had cancer. The combination of abnormal DRE and PSA of 100 ng/ml is an effective 

guide to establish an accurate diagnosis of cancer when histopathology is unavailable. When 

the above parameters are combined with back pain, there should be high suspicion of bone 

metastasis indicating the need for early androgen deprivation therapy by bilateral orchidectomy 

if the patient is well informed and consents. 
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CHAPTER VI: CONCLUSION AND RECOMMENDATIONS 

6.1 Conclusion 

The results of this study show that there is a significant correlation between back pain and 

bone metastasis in patients with prostate cancer. All patients with abnormal DRE and PSA 

above 100 ng/ml had advanced prostate cancer. There is correlation between back pain, 

abnormal DRE and PSA above 100 ng/ml with advanced cancer and bone metastasis. These 

patients would therefore benefit from early ADT. Orchidectomy is the treatment of choice as 

it is the most cost-effective prevention of acute skeletal complications and leads to a better 

quality of life. After the initiation of therapy, all patients should be referred for further 

management 

6.2 Recommendations 

➢ There should be awareness program to general population and practitioners about 

prostate cancer  

➢ PSA testing should be available to patients using community-based health insurance 

➢ PSA should be sought early for patients with family history of prostate cancer  

➢ ADT, specifically with bilateral orchidectomy, should be offered to selected patients 

with PSA above 100 ng/ml, abnormal DRE, and bone metastasis. 

➢ Train practitioners in District hospitals to diagnose prostate cancer and encourage 

early referral 

➢ Train practitioners to clinically diagnose advanced prostate cancer especially those 

with high risk of skeletal complications (spinal cord compression, fractures) 

➢ Train practitioners in the community to carry out bilateral orchidectomy after patient 

education and consent in patients with advanced cancer to prevent acute skeletal 

complications. 

➢ To have at least one hospital centre with bone scan facility for accurate diagnosis of 

bone metastasis 

➢ More studies are needed to understand better the profile of advanced prostate cancer 

➢ Need for a more expanded study 
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APPENDIX A: STATING OF PROSTATE CANCER 

TNM Clinical staging systems for prostate cancer 
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APPENDIX B: RESEARCH COORDINATION 

1. Investigator, Research Coordinator: Dr Innocent N. NZEYIMANA  

Resident in Urology at College of Medicine and Health Sciences/ University 

of Rwanda 

2. Principal Investigator, Supervisor: Prof Emile RWAMASIRABO 

Urology MMed Program Coordinator at College of Medicine and Health 

Sciences/ University of Rwanda 
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APPENDIX C: DATA COLLECTION TOOL 

PRACTICAL APPROACH TO ADVANCED PROSTATE CANCER MANAGEMENT 

IN COMMUNITY IN RWANDA 

 

1. Initials:………………. 

2. Patient ID number ………….  

3. New identifier: APC ……  

4. Hospital:    1    KFH         2   CHUK         3  RMH   

5. Age: ………… 

6. Marital status:  1  Single      2     Married       3   Widower    4  Divorced        

7. Province of origin:   1  Kigali city   2   Eastern    3   Western     4 Northern    5   

Southern 

8. Current activity: 1  unemployed       2   employed / self-employed      3   retired         

9. Family history of prostate cancer:  1   yes       2   No     3  Don’t know 

10. If yes, level of relationship:  1  First (Parents, sibling)   2 Second (grand parent, 

uncles, cousins)  3  Other 

11. Reason of consultation:  1   Screening       2     Sick 

12. Symptoms at presentation: 1   LUTS    2  urine retention   3  back pain   4  Lower limb 

paresthesia                  5   paralysis  6 erectile dysfunction   7  weight loss   8   

Hematuria 

13. Duration of symptoms : ……….. months 

14. Comorbidities: 1   Hypertension    2   Diabetes    3   Cancer (specify) …………4   

None 

15. Presence of palpable nodules on DRE:  1   Yes            2    No 

16. If Yes, number of nodules: 1  one       2   multinodular 

17. Size of nodule:   1   <5mm            2     >5 mm 

18. Location of nodules:   1   One lobe involved            2   both lobes involved 

19. PSA- value: ………………(ng/ml) 

20. If PSA 4-10 ng/ml, % FPSA:      1   <20%           2   > 20% 

21. Prostate core needle Biopsy results:  1   BPH       2   Prostatitis       3   Prostate cancer 

22. If cancer, Gleason score: 1   3+3=6      2    3+4=7     3   4+3=7       4   4+4/5+3=8                 

5   4+5/5+4=9       6    5+5=10 

23. Metastasis on imaging:   1   Pelvic LNs   2   bones   3     other distant site (specify):....    

4   None 

24. Clinical stage:    …….. 

25. Social economic status (Ubudehe category):      1   one       2   two     3   three      4   

four 

26. Insurance type;    1  RSSB           2   MMI     3  MUSA      4   Private     5  No 

insurance 

27. Referred:      1   Yes          2   No 

28. Perception of orchidectomy: 1   embarrassing     2   no problem   3  can’t accept it 
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APPENDIX D: INFORMATION SHEET AND INFORMED CONSENT - ENGLISH 

INFORMATION SHEET 

We are doing a research study on “Practical approach to advanced prostate cancer 

management in community in Rwanda” 

If you decide that you want to be part of this study, you will be asked by a clinician to answer 

questions related to the study. 

The study aims at determining the relationship of clinical presentations and other investigations 

with the biopsy results in patients with advanced cancer. The findings will be used to determine 

the proper and affordable way of treating this cancer in our settings. 

We won’t do anything dangerous to your life and being part of the study will not affect your 

treatment. You are free to join the study and free to leave without any consequence. Your name 

won’t appear anywhere and the information you will provide will be kept confidential.  

For any question, contact: 

Investigator: Dr NZEYIMANA N. INNOCENT  Tel: 0788 70 17 27 

Email: innocent.n.nzeyimana@gmail.com 

 

CONSENT FORM 

I, …………………………………………………… agree to participate in the study 

“PRACTICAL APPROACH TO ADVANCED PROSTATE CANCER 

MANAGEMENT INCOMMUNITY IN RWANDA” 

 

I am aware that participation in the study is voluntary and I will not be paid for the participation. 

In addition, all information provided will be treated with confidentiality and that my anonymity 

will be maintained. 

I am aware that the result of this study may be published but I will not be identified as an 

individual. I reserve the right to withdraw from the study at any time if I so wish. 

…………………….       ……….. ……………             …………………. 

Name of participant      Signature of participant                    Date 

…………………….      …………. …………                ……………………. 

Name of researcher         Signature of researcher                    Date 

 

Principle researcher: Dr Innocent N. NZEYIMANA Tel:  0788 70 17 27 

Supervisor:  Prof Emile RWAMASIRABO Tel- 0788 35 66 47  

Institutional Review Board CMHS Prof Gahutu J. Bosco   Tel: 0783 340 040 

 

 

 

mailto:innocent.n.nzeyimana@gmail.com
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APPENDIX E: AMAKURU K’UBUSHAKASHATSI NO KWEMERA KUJYA MU 

BUSHAKASHATSI 

AMAKURU K’UBUSHAKASHATSI 

Turakora ubushakashatsi kuri ““Practical approach to advanced prostate cancer 

management in community in Rwanda” 

Niwemera kwitabira ububushakashatsi, umuganga azagira ibibazo akubaza bijyanye 

n’uburwayi bwawe aribwo Kanseri ya Porositate. 

Ububushakashatsi bugamije kureba ibimenyetso n’ibindibiranga iyi kanseri abarwayi bo mu 

Rwanda bagaragaza, igihe bigaragarira bigahuzwa n’ibisubizo by’utunyama dufatwa kuri 

porositate. Ibi bikazafasha kureba uburyo bwo kuyivura bujyanye n’ubushobozi bw’abaturage 

b’ u Rwanda. 

Nta kintu gishobora kwangiza ubuzima bwawe tuzakora, uzavurwa uko wakagombye kuvurwa 

kandi kujya mu bushakashatsi n’ubushake. Amakuru yawe azabikwa mw’ibanga kandi ntabwo 

amazina yawe azagaragazwa.  

 

Ufite ikibazo wabaza: 

Umushakashatsi mukuru: Dr NZEYIMANA N. INNOCENT     Telefoni: 0788 70 17 27 

 

AMASEZERANO YO KWEMERA KUJYA MU BUSHAKASHATSI 

 

Jyewe, ……………………………………nemeye kujya mu ubushakashatsi bwitwa:  

“Practical approach to advanced prostate cancer management in community in Rwanda” 

Nasobanuriwe ko kujya muri ububushakashatsi ari ubushake bwanjye, ko ntagihembo 

ntegereje guhabwa, kandi ko nzagirirwa ibanga kugiti cyanjye ndetse n’amakuru yose 

nzatanga. 

Nasobanuriwe ko ibizava muri ububushakashatsi bizatangazwa ariko ko ntazerekanwa 

nk’umuntu kugiti cye. 

Mfite uburenganzira bwo kuva muri ububushakashats iigihe cyose nabishakira. 

…………………. .………..       ………… …………………           ……………………. 

Amazinay’umurwayi Umukono w’umurway iItaliki 

……………………………..    ……. ………………………..        …………………….. 

Amazina y’umushakashatsi Umukono w’umushakashats iItaliki 

 

Ukeneye ibindi bisobanuro wahamagara: 

 

Uyoboye ubushakashatsi: Dr Innocent N. NZEYIMANA Telephone: 0788 70 17 27 

- E-mail: nzinnongango@gmail.com,  

Abajyanama: -Prof Emile RWAMASIRABO Tel- 0788 35 66 47 

                - Institutional Review Board CMHS Prof Gahutu J. Bosco   Tel: 0783 340 040 

 

 


