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Abstract

Background: Breast cancer is the most common malignancy among Sudanese women and is frequently diagnosed at advanced 
stages. Despite increasing incidence, data from Eastern Sudan remain limited.

Objectives: To compare the clinicopathological features and prognostic determinants of breast cancer among patients treated at 
Kassala and Gadarif Teaching Hospitals in Eastern Sudan.

Methods: A hospital-based comparative descriptive-analytic study was conducted from January to December 2024. Demographic, 
clinical, and histopathological characteristics were analyzed. Prognosis was evaluated using tumor size, histologic grade, and lymph 
node involvement based on the Nottingham index.

Results: Among the 125 patients with breast cancer who were included in the study, the mean age was 48.5 ± 11.9 years; 95.8% 
were female. Invasive ductal carcinoma was predominant (93.6%). Concerning the histopathology, half of all tumors were grade 3, 
and 56.8% were >5 cm (T3). A total of 40.8% had >3 metastatic lymph nodes. Kassala had significantly larger tumors compared to 
Gadarif (p = 0.006). Most patients had poor prognostic scores (57.6%). Prognosis differed significantly between centers (p = 0.015).

Conclusion: Breast cancer in Eastern Sudan affects relatively young women and presents with aggressive features and advanced 
stages. Significant regional disparities exist between Kassala and Gadarif. Routine screening programs, community awareness 
campaigns, and improved pathology capacity are critical to reducing late presentation 
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Introduction

Breast cancer remains the leading cause of cancer-related 
morbidity and mortality among women in Sudan [1]. Over the past 
two decades, its burden has steadily increased, reflecting an actual 
rise in incidence and improvements in hospital-based reporting. 
In resource-limited settings such as Eastern Sudan, the pattern of 
disease presentation and biological behavior diverges from global 
trends, with younger age at onset and a predominance of advanced 

stages at diagnosis [2]. In Sudan, disparities in healthcare 
infrastructure and diagnostic capacity contribute to delayed 
detection. Most patients seek medical care only after the disease 
becomes locally advanced or metastatic [3]. Histopathological 
studies from Khartoum and other northern regions have shown that 
invasive ductal carcinoma is the predominant subtype, frequently 
of high histologic grade [4]. However, few published data exist 
from Eastern Sudan—particularly Kassala and Gadarif-where 
diagnostic and oncologic services have only recently expanded. 
Living in rural areas with low educational levels was the second 
most common cause contributing to delayed diagnosis and 
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advanced stages of the disease presentations in many women in 
Sudan [5]. Another study found that the use of traditional methods, 
fear of diagnosis, and low awareness of breast self-examination 
contributed to advanced disease presentation [6]. No study has 
directly compared the clinicopathological features between 
Kassala and Gadarif, the two major regional oncology centers with 
differing healthcare resources.

Materials and Methods

Study Design and Setting

This was a comparative, hospital-based descriptive and analytical 
study conducted at two major oncology centers in Eastern Sudan: 
Kassala Teaching Hospital (Kassala State) and Gadarif Teaching 
Hospital (Gadarif State). Both institutions serve as regional referral 
centers for surgical and oncologic management of breast cancer 
and receive patients from neighboring states and rural areas. The 
study period ran from January to December 2024. ER, PR, and 
HER2 receptors were missing or unavailable in most of the cases 
so the receptor status was removed

Study Population

The study included all female patients with histologically 
confirmed primary breast carcinoma who presented to either of the 
two hospitals during the study period.

  
Inclusion Criteria

•	 Patients with a core or incisional biopsy confirmed 
diagnosis of invasive breast carcinoma based on histopathology.

•	 Patients who completed initial surgical and/or oncologic 
evaluation at either Kassala or Gadarif centers.

•	 Availability of complete histopathological parameters 
(grade, size of the tumor, and number of lymph nodes involved)

Exclusion Criteria

•	 Patients with recurrent breast cancer or previous 
malignancies.

•	 Patients with incomplete medical or histopathological 
records.

Data Collection: Data were extracted prospectively from hospital 
oncology registries, surgical logbooks, and pathology reports. A 
structured checklist was used to record demographic data (age, 
sex, residence), clinical presentation (tumor size, palpable nodes, 
stage), and histopathology (tumor type, grade, lymph node status).

Data Analysis: Data were analyzed using SPSS version 26 and 
Excel (Table 1) (Figure 1). 

Variables N %

Sex
Female 125 95.8

Male 6 4.2

Age: (N=125)

20 – 30 9 7.2

31 - 40 29 23.2

41 - 50 39 31.2

51- 60 29 23.2

>60 19 15.2

Table 1: Demographic (age + sex) & BMI in the study.

Figure 1: Histopathology.

Discussion

This study examined the demographic and pathological 
characteristics of 125 Sudanese patients with breast cancer who 
were treated at two major centers in Eastern Sudan: El Gadarif 
and Kassala. The findings reveal significant differences in patient 
age, tumor size, grade, and prognosis between the two centers, 
underscoring important regional disparities in disease presentation 
and burden. The mean patient age was 48.5 ± 11.9 years, consistent 
with previous Sudanese studies that reported a younger median 
age of onset, approximately a decade earlier than in high-income 
countries [2,7]. Most patients were middle-aged (35-54 years), 
suggesting a regional trend toward earlier disease onset, likely 
driven by genetic, reproductive, and environmental factors. This 
earlier onset may suggest a more aggressive disease or limited 
screening options. In Kassala, patients were slightly older on 
average, with more in the 45-64 age range, possibly indicating 
delayed presentation or differing population structures. Similar 
age patterns have been noted in studies from Ethiopia and Egypt, 
where breast cancer commonly affects women in their forties and 
early fifties [8,9]. The study revealed a notable prevalence of large 
tumors: 56.8% exceeded 5 cm (T3), and only 4% were smaller 
than 2 cm. This suggests a trend of late presentations and limited 
access to screening. Notably, Kassala had a higher number of large 
tumors (40 cases) compared to El Gadarif (21 cases), indicating 
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more advanced disease at diagnosis. This difference is statistically 
significant (p < 0.05) and may reflect lower community awareness 
or diagnostic delays. These findings align with previous reports 
from Khartoum and Wad Madani, where over half of patients 
presented with stage III or IV disease [10,11]. Insufficient early 
detection services and sociocultural barriers, like stigma and 
reliance on traditional remedies, contribute to late diagnoses in 
Sudan and neighboring countries [12]. 

Invasive ductal carcinoma (IDC) constituted 93.6% of all cases, a 
proportion comparable to global estimates but slightly higher than 
regional averages [13,14]. Other studies from Nigeria and Kenya 
report slight histologic variation: 68.1% and 84.3%, respectively 
[15,16]. Poorly differentiated (grade 3) tumors made up half of 
the cases, with Kassala reporting 36 cases compared to 27 in 
Elgadarif. There was no statistically significant difference in tumor 
grade distribution between the two centers (p > 0.05) (Table 2). 
This suggests a trend toward more aggressive pathology in Eastern 
Sudan, compared with with findings from Tanzania , which show 
report a predominance of grade 2 account about 74.8  % [17], 
and study from Egypt show more advanced stage and aggressive 
biological subtypes compared with Western and other developed 
countries [18]. Most breast cancer patients have 0 to 3 positive 
lymph nodes, while four or more indicate a higher risk. Patients 
with 10 or more metastatic nodes face the poorest prognosis due 
to greater disease burden and a higher chance of distant metastasis 

[19-22]. In our study, more than 40% of patients had more than 
three lymph nodes involved, consistent with the literature and 
confirming the advanced disease burden at presentation. There 
is no significant association between the treating center and 
lymph node involvement category (P = 0.401), indicating similar 
distributions of node involvement (0, 1–3, >3) between the two 
centers (see Table 2, Figures 2,3). Most patients in this Eastern 
Sudan cohort presented with axillary lymph node-positive disease, 
and many had high-burden nodal metastasis (4 or more nodes). 
This reflects the documented late presentation of breast cancer in 
Sudan, where delays in consultation and treatment lead to more 
advanced stages at diagnosis [5,6]. Recent Sudanese series similarly 
report a predominance of node-positive disease, reflecting limited 
screening programs and barriers to early detection in resource-
constrained settings [23,24]. Globally, lymph node involvement is 
a crucial prognostic factor in breast cancer and informs decisions 
regarding adjuvant systemic therapy and radiotherapy [25,26]. The 
observed distribution aligns with international data showing that 
patients with four or more positive nodes are a high-risk group 
needing more aggressive treatment [27-29]. The similar nodal 
burden between Kassala and El-Gadarif suggests consistent disease 
patterns and healthcare access in the region. This emphasizes 
the need to improve breast cancer screening, early referrals, and 
treatment pathways in low-resource areas like Sudan to enhance 
early detection and survival rates. 

Study variables
Treating center
Kassala Elgadarif
No % No %

Size of the Tumor ≤2 cm (T1) 1 1.4 4 7.8
Chi-square = 10.134, p = 0.0063 2–5 cm (T2) 23 31.1 25 49

>5 cm (T3) 50 67.5 22 43.2
Total 74 100 51 100

Number of LN involved: No lymph nodes 19 25.7 19 37.3
1–3 nodes 25 33.8 11 21.6

Chi-square = 2.899, p = 0.2347 4–9 nodes 18 24.3 12 23.5
≥10 nodes 12 16.2 9 17
Total 74 100 51 100

Grade of the Tumor
Chi-square statistic: 2.171 Grade 2 32 43.3 23 45.1

Grade 3 36 48.6 27 52.9
P-value: 0.3377 Total 74 100 51 100
Prognosis Good 2 2.7 2 3.9

Moderate 21 28.4 27 52.9
(Chi-square for prognosis: p = 0.0156) Poor 51 68.9 22 43.1

Total 74 100 51 100

Table 2: Cross tabulation between two Centers, grade of the tumor, LN involvement, and size of the tumor.
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Figure 2: The grade of the Tumor.

Figure 3: The size of the Tumor.

The strong correlation between tumor grade, size, and nodal status 
aligns with established prognostic models such as the Nottingham 
system and TNM staging 5. Globally, breast cancer prognosis 
varies markedly across regions, reflecting inequities in early 
detection, tumor biology, and access to multimodality treatment. 
In high-income countries, 5-year survival commonly exceeds 
85–90% owing to widespread screening, timely diagnosis, and the 
availability of targeted systemic therapies [30-32] . In contrast, 
many low- and middle-income countries report 5-year survival 
rates below 50%, largely due to late-stage presentation, limited 
access to pathology and imaging, and constrained radiotherapy and 
chemotherapy resources [33,34]. The prognosis in our study was 
poor, with 58.4% of patients affected by biological aggressiveness 
and systemic management delays. Kassala’s larger tumor size and 
higher grade 3 frequency likely worsen its prognosis compared 
to El Gadarif. These differences may stem from Lower screening 
rates, Delayed diagnosis, Inconsistent access to pathology, 
radiotherapy, and targeted therapy. Improving regional capacity in 
oncology diagnostics, early detection, multidisciplinary treatment 
planning and address systemic barriers to care in resource-limited 

settings is essential to address these gaps. Finaly, there is high 
need for public health implications such as dedicated breast units, 
access to mammography service and screening programs, raising 
the community awareness and earlier referral pathway.

Conclusion

Breast cancer in Eastern Sudan affects relatively young women 
and presents with aggressive features and advanced stages. 
Significant regional disparities exist between Kassala and Gadarif. 
Routine screening programs, community awareness campaigns, 
and improved pathology capacity are critical to reducing late 
presentation 

Strength and limitations: The first comparative study but lacks 
molecular subtyping, survival outcomes being a hospital-based 
sampling. 
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