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Abstract

Background: Prostate cancer is the most common malignancy among Sudanese men and frequently
presents at an advanced stage. However, data on its clinicopathological characteristics and management
in Sudan remain limited.

Objective: To evaluate the demographic and clinical characteristics, histopathological findings, disease
stage, metastatic patterns, and treatment modalities among patients with prostate cancer managed at the
Tumor Therapy and Cancer Research Center (TTCRC), Shendi, Sudan.

Methods: A retrospective cross-sectional study was conducted among patients with histo-pathologically
confirmed prostate cancer managed at TTCRC between January 2016 and December 2021. Of 111
identified patients, 88 with sufficiently complete records were included in the final analysis. Data were
extracted from medical records using a standardized form and analyzed using SPSS.

Results: The mean age at diagnosis was 71.7 years. llliteracy (51.1%) and farming (40.9%) were common.
Lower urinary tract symptoms were the most frequent presenting complaint (73.9%), followed by urinary
retention (63.6%) and burning micturition (59.1%). Most patients presented with advanced disease,
with distant metastases in 84.1%. Gleason scores of 8-10 were reported in 67.0%, while 62.5% had PSA
levels >100ng/mL. Bone was the predominant metastatic site (81.1%). Hormonal therapy combined with
chemotherapy was the most frequently used treatment modality (31.8%).

Conclusion: Prostate cancer patients at this specialized center commonly presented with advanced
disease, high PSA levels, high Gleason scores, and extensive bone metastases. These findings highlight
the need for earlier diagnosis, strengthened referral pathways, and improved access to specialized cancer
care in Sudan.

Keywords: Prostate cancer; Metastatic prostate cancer; Prostate-specific antigen; Gleason score; Bone
metastasis; Sudan

Introduction

Prostate cancer (PCa) is one of the leading causes of cancer-related morbidity and
mortality among men worldwide. It is the second most commonly diagnosed cancer and a
major cause of cancer-related mortality in males, representing a significant global public
health challenge. The burden of prostate cancer continues to increase with population aging,
increased life expectancy, and the widespread use of prostate-specific antigen (PSA) testing in
many countries [1,2]. The incidence of prostate cancer varies considerably across geographical
regions, with the highest rates reported in Australia, New Zealand, North America and
Northern and Western Europe while lower rates are observed in many Asian countries. African
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populations, however, experience a substantial disease burden,
with patients often presenting at advanced stages and experiencing
poorer clinical outcomes. These geographical variations may reflect
differences in genetic susceptibility, environmental exposures,
healthcare access and the availability of early detection programs
[3,4]. In Sudan, prostate cancer is the most commonly diagnosed
cancer among men. Previous studies have reported that many
Sudanese patients present with stage Il or 1V disease, often at an
advanced age. Advanced age, low educational level, family history,
smoking, obesity and occupational exposures have been reported as
potential risk factors for prostate cancer in the Sudanese population
[5]. The diagnosis of prostate cancer is based on a combination of
clinical assessment, digital rectal examination (DRE), serum PSA
measurement, imaging and histopathological confirmation through
prostate biopsy. Tumor aggressiveness is commonly assessed using
the Gleason grading system, while imaging studies are important
for disease staging and the detection of metastatic spread. In
advanced disease, the bones and regional lymph nodes are among
the most common sites of metastasis [6,7]. Despite advances in
prostate cancer diagnosis and treatment, patients in many low-
and middle-income countries continue to present with advanced
or metastatic disease, partly due to delayed diagnosis, limited
awareness and restricted access to specialized oncology services.
These challenges may be particularly relevant in Sudan, where
access to specialized healthcare is uneven and the healthcare system
has been affected by socioeconomic and humanitarian pressures.
Recent multicenter evidence from Sudan has also reported a high
proportion of patients presenting with advanced prostate cancer,
highlighting the importance of investigating local patterns of
disease presentation and severity. Despite the increasing burden of
prostate cancer in Sudan, data from specialized oncology centers
outside major metropolitan areas remain limited. In particular,
information on the demographic and clinical characteristics, PSA
levels, Gleason scores, radiological staging, metastatic patterns and
treatment modalities of patients managed at specialized cancer
centers in River Nile State is scarce. Therefore, this study aimed
to evaluate the demographic characteristics, clinical presentation,
histopathological findings, disease stage, metastatic patterns and
treatment modalities among patients with histopathologically
confirmed prostate cancer managed at the Tumor Therapy and
Cancer Research Center (TTCRC), Shendi, Sudan, between January
2016 and December 2021.

Materials and Methods
Study design

A retrospective cross-sectional hospital-based study was
conducted to evaluate the clinicopathological characteristics,
staging, and management of patients diagnosed with prostate
cancer.

Study Setting

The study was carried out at the Tumor Therapy and Cancer
Research Center (TTCRC), Shendi, River Nile State, Sudan. The center
was established in 2010 and became an independent specialized

oncology center in 2016. It provides comprehensive oncology
services, including external beam radiotherapy, brachytherapy,
radioactive iodine (I-131) therapy, diagnostic nuclear medicine,
breast cancer screening, chemotherapy, and cancer research.

Study population

The study included all patients with histopathologically
confirmed prostate cancer who received diagnosis and treatment at
the Tumor Therapy and Cancer Research Center (TTCRC), Shendi,
Sudan, between January 2016 and December 2021.

Patient Selection and Eligibility

During the study period, 111 patients with histopathologically
confirmed prostate cancer were identified from the records of the
TTCRC. Medical records were screened for eligibility according
to the predefined inclusion and exclusion criteria. Twenty-three
patients were excluded because their records lacked sufficient
demographic, clinical, pathological, radiological, or treatment
information required for the planned analysis. The remaining 88
patients with sufficiently complete records were included in the
final analysis. No data were imputed for missing variables.

Inclusion criteria

A. Patients with histopathologically confirmed prostate
cancer.

B.  Patients managed at TTCRC between January 2016 and
December 2021.

C. Medical records containing complete demographic,

clinical, pathological, radiological and treatment information.
Exclusion criteria
a) Incomplete or missing medical records.

b) Patients with insufficient pathological or clinical

information for analysis.
Sample Size

A total of 111 patients with histopathologically confirmed
prostate cancer were identified during the study period. After
medical-record screening, 23 patients were excluded because of
incomplete or insufficient information. Therefore, 88 patients with
sufficiently complete records were included in the final analysis.
Because the study included eligible records available at the study
center during the predefined study period, a non-probability
consecutive record-based sampling approach was used.

Data collection

Data were retrospectively extracted from available patient
medical records using a standardized data collection form. The
variables included age, educational level, occupation, smoking/
snuff history, presenting clinical manifestations, serum PSA level,
Gleason score, radiological stage, metastatic sites and treatment
modalities. Variables such as family history of prostate cancer,
detailed comorbidity status, and duration or intensity of smoking/
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snuff exposure were not consistently documented in the available
records and therefore were not included in the statistical analysis.

Study Variables
The study evaluated the following variables:

A.  Sociodemographic variables: educational level,

occupation, and smoking history.

age,

B.  Clinical variables: lower urinary tract symptoms (LUTS),
urinary retention, dysuria, hematuria, urinary incontinence,
bone pain, weight loss, and symptoms of spinal cord
compression.

C.  Pathological variables: Gleason score.
D. Laboratory variables: serum PSA level.
E. Radiological variables: disease stage and metastatic sites.

F.  Treatment variables: hormonal therapy, surgery,

chemotherapy, and radiotherapy.
Statistical Analysis

Data were entered, cleaned and analyzed using the Statistical
Package for the Social Sciences (SPSS). Categorical variables were
summarized as frequencies and percentages, while continuous
variables were summarized using means and standard deviations
where appropriate. Because of incomplete documentation, formal
association testing was not performed; analyses were descriptive.

Results

A total of 111 patients diagnosed with prostate cancer were
identified during the study period. However, only 88 patients had
complete medical records and were therefore included in the final
analysis. The mean age at diagnosis was 71.7 years. Patients aged
61-70years represented the largest age group (40.9%), followed by
those aged 71-80 years (35.2%). More than half of the participants

(51.1%) were illiterate, while farmers constituted the largest
occupational group (40.9%). In addition, 51.1% of the patients had
a history of smoking or snuff use (Table 1). The age distribution of
the study participants is illustrated in Figure 1. Lower urinary tract
symptoms (LUTS) were the most frequent presenting complaint,
affecting 73.9% of patients, followed by urinary retention
(63.6%) and burning micturition (59.1%). A history of bladder
outlet obstruction was reported in 36.4% of patients, whereas
hematuria and urinary incontinence were observed in 17.0% and
14.8% of cases, respectively. Ureteric obstruction detected by
ultrasonography wasidentified in 13.6% of patients. Among patients
with metastatic disease, bone pain was the most common symptom
(44.3%), followed by symptoms of spinal cord compression
(19.3%) and weight loss (15.9%) (Table 2). The distribution of
lower urinary tract symptoms is presented in Figure 2. Serum PSA
levels were markedly elevated in most patients, with 62.5% having
PSA concentrations exceeding 100ng/mL. Furthermore, 67.0% of
patients had Gleason scores ranging from 8 to 10, indicating poorly
differentiated tumors. Radiological assessment demonstrated that
84.1% of patients had distant metastatic disease, while 11.4% had
locally advanced tumors and only 4.5% had organ-confined disease.
Bone was the predominant site of metastasis (81.1%), followed
by distant lymph nodes (8.1%), whereas metastases to the lung,
rectum, bladder, liver and brain were relatively uncommon (Table
3). Hormonal therapy combined with chemotherapy was the most
frequently administered treatment modality (31.8%), followed
by hormonal therapy combined with surgery (22.7%). Hormonal
therapy alone and combined hormonal, surgical and chemotherapy
treatment each accounted for approximately one-fifth of patients
(21.5% and 21.0%, respectively). Radiotherapy was administered
to 19.3% of patients, while surgery combined with chemotherapy
alone was the least common treatment approach (2.3%) (Table 4).
Higher PSA levels and Gleason scores were commonly observed
among patients with distant metastatic disease.

Age

5049

Percent

S0to 60

61t0 70

T
71to 80 above 81

Age

Figure 1: Age distribution of the study participants.
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Clinical presentation

W LUTs

M Urine Retention

M Urine incontinance

M Burning micturation

M Heamaturia

M Ureter Obstruction On Ultrasound
M Loss of Weight

M Bone Pain

W Symptoms of spinal cord
compression

Figure 2: Distribution of lower urinary tract symptoms (LUTS).

Table 1: Sociodemographic characteristics of the study Table 3: Clinicopathological characteristics of prostate

participants (n=88). cancer patients.
Variable Category No % Variable Category No %
50-60 8 9.1 4-20 3 3.4
61-70 36 40.9 21-50 7 8.0
Age (years) PSA level (ng/mL)
71-80 31 35.2 51-100 23 26.1
>81 13 14.8 >100 55 62.5
llliterate 45 51.1 2-6 13 14.8
Educational Primary 29 33.0 Gleason score 7 16 18.2
level Secondary 9 10.2 8-10 59 67.0
University 5 5.7 Organ-confined 4 4.5
Farmer 36 40.9 Radiological stage Locally advanced 10 11.4
Free worker 26 29.5 Distant metastasis 74 84.1
Occupation
Retired 20 22.7 Bone 60 81.1
Employee 6 6.8 Distant lymph nodes 6 8.1
Smoking/snuff Yes 45 51.1 Lung 3 41
histor Site of metastasis Rectum 2 27
y No 43 489 (Il - 74) .
Table 2: Clinical presentation of patients with prostate Bladder 1 L4
cancer (n=88). Brain 1 1.4
Liver 1 1.4
Clinical Presentation No %
Lower urinary tract symptoms (LUTS) 65 73.9 T'f\ble 4: Treatment modalities administered to patients
with prostate cancer.
Urinary retention 56 63.6
Burning micturition 52 59.1 Treatment modality No %
History of bladder outlet obstruction 32 36.4 Hormonal therapy alone 19 215
Bone pain 39 443 Hormonal therapy + Surgery 20 22.7
Symptoms of spinal cord compression 17 19.3 Hormonal therapy + Chemotherapy 28 318
Weight loss 14 15.9 Hormonal therapy + Surgery + Chemotherapy 19 21.6
Hematuria 15 17.0 Surgery + Chemotherapy 2 2.3
Urinary incontinence 13 14.8 Radiotherapy 17 19.3
Ureteric obstruction on ultrasound 12 13.6 Note: Percentages do not sum to 100% because some

patients received more than one treatment modality.
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Discussion

This study evaluated the demographic characteristics, clinical
presentation, clinicopathological features, and treatment patterns
of patients with metastatic prostate cancer managed at the Tumor
Therapy and Cancer Research Center (TTCRC), Shendi, Sudan. The
findings demonstrate that most patients were diagnosed at an
advanced stage of disease, characterized by markedly elevated PSA
levels, high Gleason scores, and a high prevalence of bone metastasis,
highlighting the persistent challenge of delayed diagnosis in Sudan.
In our cohort, 84.1% of patients had distant metastatic disease,
while 62.5% had PSA concentrations exceeding 100ng/mL and
67.0% had Gleason scores of 8-10. These findings are consistent
with recent multicenter evidence from Sudan, in which 84.2% of
532 biopsy-confirmed patients were reported to have advanced
disease. The similarity between these findings suggests that
advanced presentation may represent a broader challenge in Sudan
rather than a phenomenon restricted to a single oncology center.
Several contextual factors may contribute to delayed diagnosis,
including limited awareness of prostate cancer symptoms, delayed
healthcare seeking, restricted access to diagnostic investigations,
geographic barriers and limitations in referral pathways. The
concentration of specialized oncology services in selected urban
centers may further increase the delay for patients living in rural or
underserved areas. These factors should, however, be considered as
plausible explanations rather than established causal determinants
because the present retrospective study did not directly measure
healthcare-seeking behavior, distance to healthcare facilities,
socioeconomic status, or time from symptom onset to diagnosis.
The mean age at diagnosis was 71.7 years, with the majority of
patients aged between 61 and 80 years. This finding is consistent
with previous studies conducted in Uganda and Sudan, which
reported similar ages at diagnosis, confirming that prostate cancer
predominantly affects older men [5,7]. The relatively older age
at presentation may reflect the absence of organized screening
programs and limited public awareness regarding early symptoms
of prostate cancer. More than half of the study participants were
illiterate and farmers represented the largest occupational group.
These findings may reflect the demographic characteristics of the
population served by the center and may also indicate potential
barriers to health literacy and timely healthcare utilization.
However, the present study did not collect sufficiently detailed
individual-level information to determine whether low educational
attainment or farming occupation was independently associated
with advanced disease. Therefore, these characteristics should not
be interpreted as established risk factors for advanced prostate
cancer. Instead, they highlight population groups that may benefit
from improved awareness, symptom recognition and accessible
referral pathways. Future prospective studies should specifically
evaluate the relationship between educational level, occupation,
socioeconomic status, healthcare accessibility and stage at
diagnosis. Lower educational attainment may contribute to delayed
healthcare seeking and reduced participation in cancer screening
programs, resulting in diagnosis at advanced stages. Similar
observations have been reported previously, demonstrating an

association between limited health literacy and advanced prostate
cancer at presentation [8,9]. The interpretation of prostate cancer
risk in Sudan also requires consideration of factors that could not
be adequately evaluated in the present dataset. Family history,
detailed comorbidity profiles, duration and intensity of smoking
or snuff use, dietary factors, socioeconomic status and healthcare
accessibility may influence prostate cancer risk, diagnosis,
or stage at presentation. However, because these variables
were incompletely documented in the retrospective records,
their contribution could not be quantified in this study. Future
multicenter prospective studies should therefore incorporate
standardized collection of these variables to allow assessment
of potential confounding and effect modification. Lower urinary
tract symptoms were the predominant clinical presentation,
followed by urinary retention and burning micturition. Bone pain
was the most frequent symptom among patients with metastatic
disease. These findings are comparable to reports from Nigeria and
Egypt, where urinary symptoms and skeletal manifestations were
the most common presenting complaints among patients with
advanced prostate cancer [10,11]. The majority of patients had PSA
concentrations exceeding 100ng/mL and Gleason scores of 8-10,
indicating biologically aggressive tumors. Furthermore, more than
four-fiftths of patients presented with radiologically confirmed
metastatic disease. The markedly elevated PSA levels observed
in this cohort should be interpreted as a marker of substantial
disease burden rather than as an independent causal determinant
of metastasis.

These observations support previous evidence demonstrating
that elevated PSA levels and higher Gleason scores are strongly
associated with advanced tumor stage and poor prognosis [12].
Bone was the predominant site of distant metastasis, followed
by lymph node involvement. The high proportion of patients
presenting with metastatic disease and markedly elevated PSAlevels
may largely reflect delayed diagnosis, limited public awareness,
and inadequate access to early screening and specialized oncology
services. Similar challenges have been reported across several
low- and middle-income countries, where healthcare inequalities
frequently contribute to advanced disease at presentation and
poorer clinical outcomes. This metastatic pattern is consistent
with previous studies from Japan and other international cohorts,
confirming that the skeleton remains the principal site of metastatic
spread in advanced prostate cancer [13,14]. Regarding treatment,
androgen deprivation therapy, either alone or in combination
with chemotherapy or surgery, represented the most frequently
used treatment strategy. Combination hormonal therapy and
chemotherapy was the most common treatment modality, reflecting
the high proportion of patients presenting with metastatic disease.
These management patterns generally agree with contemporary
European Association of Urology (EAU) recommendations for
advanced prostate cancer, which advocate systemic therapy as
Overall,
the present findings emphasize that prostate cancer in Sudan
continues to be diagnosed predominantly at advanced stages,
limiting curative treatment options and increasing dependence

the cornerstone of treatment for metastatic disease.
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on systemic and palliative therapies. These findings are consistent
with recent cancer research conducted in Sudan, which emphasizes
the importance of expanding molecular and clinicopathological
investigations to better understand cancer characteristics in the
Sudanese population and to support evidence-based strategies
for early diagnosis and improved patient management [15]. In
the context of Sudan, treatment selection may also be influenced
by disease stage at presentation, availability of oncology services,
access to medications and radiotherapy, treatment affordability,
and referral pathways. Therefore, the observed treatment patterns
should be interpreted not only as reflections of clinical decision-
making but also within the constraints of available healthcare
resources. Contemporary international recommendations support
risk- and stage-adapted management, but implementation in
resource-constrained settings requires consideration of local
infrastructure and treatment availability. Strengthening early
detection strategies, improving public awareness, and expanding
access to specialized oncology services are essential to improve
patient outcomes.

Limitations

This study has several limitations. First, its retrospective
cross-sectional design relied on medical records, which may
have contained missing or incomplete information. Second, 23 of
111 records were excluded due to insufficient data, potentially
introducing selection bias. Third, the single-center setting
limits the generalizability of the findings to the wider Sudanese
population. Fourth, important confounders, including family
history, comorbidities, socioeconomic factors, and smoking or
snuff exposure, were not consistently available. Finally, the absence
of long-term follow-up prevented assessment of survival and
treatment outcomes, and the observational design does not allow
causal inferences.

Conclusion

This study shows that prostate cancer patients in Sudan
frequently present with advanced disease, characterized by high
PSAlevels, high Gleason scores, and bone metastases. Lower urinary
tract symptoms were the most common presenting complaints,
while androgen deprivation therapy was the main treatment
approach. These findings highlight the need for earlier diagnosis,
greater public awareness, and improved access to specialized
cancer care.

Recommendations

Health education should be strengthened to promote awareness
and earlier healthcare seekingamongolder men. Primary healthcare
facilities should improve recognition of warning symptoms and
establish clear referral pathways for PSA testing, imaging, biopsy,
and specialist assessment. Risk-adapted early detection should
be considered for appropriately selected men based on age, risk
factors, life expectancy, and patient preferences. Referral networks
and access to essential diagnostic and treatment services should
also be expanded. Future multicenter prospective studies should
use standardized data collection and include risk factors, diagnostic
delays, treatment response and survival outcomes.
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