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Summary

Male breast cancer (MBC) incidence is higher in Africa. Cancer patients treated 
during 1999-2010 at National cancer Institute (NCI-UG), Central Sudan, were 
analyzed with regard to MBC. MBC accounted for 2.3% (34/1,505) with mean 
age of 56.5±15.8 years. The mean period between complain awareness and MBC 
diagnosis was 25.3±46 months. Most patients presented with large lump (mean 
size, 6.8±3.0 cm) or metastatic disease (stages III/IV; 21/34, 61.8%). Seventeen 
patients (50%) were lost during follow-up. Almost all patients lost during 
follow-up were of late stage (stages III/IV, 16/17 patients). Relapse rate was 
71.4% (15/21). The median disease free survival period was 20 months, one-year 
disease free survival was 58% and the five-year disease free survival was 21.1%. 
Although the existence of NCI-UG has facilitated MBC patients treatment, but 
the general impact of healthcare crisis in Sudan is evident by the advanced stage 
at disease presentation and the short disease free survival.

Introduction

Male breast cancer (MBC) is a rare disease accounted for about 1% of breast 
cancer patients 1-4. However its incidence is reportedly higher in populations of 
African origin 4-7. The established risk factors for MBC were as follows: old age 
(common in males of old age, range: 60 – 70 years), excessive use of alcohol, 
exposure to estrogen, family history of breast cancer, klinefilter syndrome, liver 
diseases, obesity and radiation exposure 2, 4, 8.
Due to its rarity there is worldwide lack of studies dealing specifically with 
MBC 3, 9-11. In fact randomized controlled studies in MBC patients are almost not 
existed and management guidelines were extrapolated from studies conducted 
in females 2, 3, 7, 10-12. Of note population-based cohort study from Sweden, which 
is one of the largest studies, failed to find evidence to support the proposed 
association between sex of breast cancer patients and survival 9. Another current 
study from Chemnitz/Zwickau region, Saxony, Germany found no survival 
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differences between male and female breast cancer patients and gives more 
evidence that gender is not a predictor for survival in breast cancer 13. 
In Sudan there are only two cancer centers, both located in Central Sudan, i.e. 
the Radiation and Isotopes Center, Khartoum (RICK) and the National Cancer 
Institute (NCI-UG) of Gezira University in Wad Medani, Gezira State, Central 
Sudan. 
Breast cancer accounted for about one-fifth of all cancer patients treated in Sudan 
and is the most frequent site-specific malignancy seen at both RICK (20%, i.e. 
2,084/10,410 recorded cancer patients during the period 1967 - 1984) and NCI-
UG (19%, i.e. 1,009⁄5,236 recorded cancer patients during the period 1999 - 
2008) 14-22. Similar frequencies were observed across different studies during 
the period 1935 - 2006 (16%, 4,005/25,064) as reviewed by Awadelkarim et al. 
(2010) 23. This may partly reflect awareness bias, as breast masses or ulcerated 
lesions are readily evident to the patients themselves, as well as hospitalization 
bias, given the presence of radiotherapy facilities at RICK and NCI-UG 23. 
According to data from Sudanese Federal Ministry of Health, 78% of Sudanese 
breast cancer patients have stage III or stage IV at disease presentation, indicating 
that most patients remain undiagnosed for long periods 17, 21. In these late stages 
treatment often involves multiple modalities, including surgery, radiotherapy, 
chemotherapy and hormone therapy, but has very low chances of success 24, 25. 
Published data on male breast cancer from Sudan is lacking. The current study 
was thought to investigate the current status of MBC in Sudan by focusing on 
individual and clinical/pathological characteristics, treatment and follow-up, and 
treatment outcome parameters of MBC patients attending NCI-UG in the period 
from April 1999 through December 2010.

Patients and Methods

Medical records of all cancer patients treated at the Department of Oncology, 
National cancer Institute (NCI-UG), Gezira University, Wad Medani, Gezira 
State, Sudan, in the period from April 1999 through December 2010, were 
reviewed with regard to male breast cancer (MBC). Variables assessed were 
individual and clinical/pathological characteristics, treatment and follow-up, and 
treatment outcome parameters.
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Statistical analysis

The frequencies of various variables were calculated. Survival distribution was 
estimated by Kaplan Meier method. Disease free survival was determined as 
interval between diagnosis and detection of first relapse (local and/or regional 
recurrences, and/or metastases). Statistical analyses were done using SPSS 
software (SPSS for Windows version 17.0, Release. August 23, 2008. Chicago, 
IL). Patients with follow-up data less than one month (range: 2 – 7 days) were 
excluded from survival analyses.

Results

There were 1,505 (19.2%, 1,505/7,836) Sudanese breast cancer patients treated 
at the NCI-UG from April 1999 through December 2010. The MBC frequency 
was 2.3% (34/1,505); all were included in the current study. 

Individual characteristics

The mean age at MBC diagnosis was 56.5 ± 15.8 years (age range: 22 - 85 
years). Most MBC patients were farmers (47.1%) and manual labors (35.3%). 
The mean body mass index (BMI) was 23 ± 4.5 (range: 17.4 - 36.2). MBC 
patients at the NCI-UG derived from 20 Sudanese tribes, including Kawahla 
(9 patients, 26.5%), Ja-alia (3 patients, 8.8%), Kinana (2 patients, 5.9%), 
Hawsa (2 patients, 5.9%), Rikabia (2 patients, 5.9%), Tama (2 patients, 
5.9%) and other 14 tribes with one (2.9%) patient each. Most studied MBC 
patients were married (91.2%, 31/34). Eleven MBC patients (32.2%) were 
reported to be alcoholic consumers, one of them consume alcohol for more 
than 40 years. Only one (2.9%) patient reported to have family history 
of breast cancer. However, in different study another MBC patient was 
positive for BRCA2 mutation status (i.e. novel BRCA2 c.6406_6407delTT) 
15. Of note, none of the MBC patients reported any past individual history of 
previous malignancy. Tobacco smoking and/or dipping (tombak) was reported
by 14/34 (41.1%), one of them was tobacco dipper (tombak) for 40 years and 
another was smoker for 5 years, whereas, tobacco smoking and/or dipping 
periods were not available for the rest. 

Disease presentation and complain 

The mean period between complain awareness and MBC diagnosis was 25.3 ± 
46 months (median, 8 months; range: 1 - 240 months). Most patients presented 
with large breast lump (mean lump size, 6.8 ± 3.0 cm; range: 2 - 12 cm). Breast 
lump was the presenting symptom in 21 patients (61.8%). Breast lump and 
ulceration were seen in 8 patients (23.6%). Other 3 (8.8%) patients presented 
with symptoms indicating metastatic disease and one (2.9%) was a recurrence 
(initial complain was not available). Disease presentation data was not available 
for one patient (2.9%). The disease was affecting the left breast in 19/34 (55.9%) 
and only one (2.9%) patient was presented with bilateral disease. Two (5.2%) 
MBC patients reported past history of trauma. Nipple discharge was reported in 
7/34 (20.6%) patients and nipple retraction in one (2.9%) patient.

Pathological characteristics 

Infiltrative ductal carcinoma was histologically confirmed in 21 patients (61.8%), 
ductal carcinoma in situ (DCIS) in one patient (2.9%), rhabdomyosarcoma in 
one (2.9%) patient, unknown histopathology for 11 patients (32.4%), 9 (26.5%) 
of them had only cytology confirmation of malignancy, and one (2.9%) was 
suspicious of malignancy. Histological variants such as papillary, apocrine or 
other variants have not been reported in the current MBC series. The status of 
axillary lymph nodes was known for 12 patients (35.3%), of them 6 (17.6%, 
6/34) patients had a total number of involved lymph nodes ranged from 1 to 
11, which were detailed as follows: 4 (11.8%) were detected with only one 
axillary lymph node; 1 (2.9%) with two axillary lymph nodes and 1 (2.9%) with 
eleven axillary lymph nodes. Negative lymph node status was documented for 6 
(17.6%, 6/34) patients. Tumor grade 1 was detected in 2 patients (5.9%), grade 2 
in 6 patients (17.6%), grade 3 in 11 patients (32.4%), and the rest had unknown 
grade. ER/PR status was available only for 6 patients, 4 of them were positive 
and 2 were negative.

Clinical characteristics and treatment outcome

Stage I was documented in 1 (2.9%) patient, stage II in 6 (17.6%) patients, stage 
III in 12 (35.3%) patients, stage IV in 9 (26.5%) patients and 5 (14.7%) patients 
were with unknown stage. Mastectomy and axillary clearance was performed 
for 11 (32.4%) patients, mastectomy without axillary clearance for 7 (20.6%) 
patients, lumpectomy only for 3 patients (8.8%), lumpectomy and axillary 
clearance in one (2.9%) patient, 5 (14.7%) patients underwent no surgery, and 
data for 7 (20.6%) patients was not available. Neoadjuvant chemotherapy was 
given to 10 (29.4%) patients, adjuvant chemotherapy to 17 (50%) patients, and 
primary chemotherapy in 4 (11.8%) patients. The rest receive no chemotherapy. 
Radiotherapy was given to 26 (76.5%) patients; only 2 (5.9%) patients receive 
no radiotherapy, while the status of radiation therapy of 6 (17.6%) patients was 
unknown. Most MBC patients (70.6%, 24/34) receive tamoxifen, 5 (14.7%) 
patients receive no hormonal therapy; and the status of hormonal therapy of 5 
(14.7%) patients was unknown. The mean follow-up period of the studied MBC 
patients was 45.4 ± 41 months (range: 1 – 138 months). Of these, 17 patients 
(50%) were lost during follow-up (mean follow-up period 26 ± 38 months, 
range: 1 – 138 months), 4/34 (11.8%) of them were attended the NCI-UG clinic 
for days (range: 2 – 7 days) and subsequently were excluded from survival 
analysis. Almost all patients lost during follow-up were presented with late stage 
(stage IV, 7/34 patients, 20.6%; stage III, 9/34 patients, 26.5%; unknown stage, 
1 patient, 2.9%).
During follow-up period 9 patients were confirmed to be dead (52.9%, 9/17 
of the subset with complete follow-up data; 26.5%, 9/34 of the total studied 
MBC patients), 8 patients were alive (47.1%, 8/17 of the subset with complete 
follow-up data; 23.5%, 9/34 of the total studied MBC patients). Although the 
analyzed data preclude proper estimation of the overall survival due to its 
obvious limitations, the median overall survival period was 87 months (95% 
confidence interval, 55.7 – 118.3; standard error of median, 16), and the mean 
overall survival was estimated to 95.3 months (95% confidence interval, 75.4 
– 115.3; standard error of median, 10.2) (Figure 1). The overall survival was 
47.1% (8/17). One-year overall survival was estimated to be 95.2% (standard 
error, 4.6%), and the five-year overall survival was 72.7% (standard error, 12%).
Patients with regular follow-up data that were included in analysis of disease 
free survival were 61.8% (21/34). The mean follow-up period of this subset 
of MBC patients was 52.1 ± 37.6 months (range: 4 – 138 months; median, 44 
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months). Replace rate was 71.4% (15/21), of these only 14.3% (3/21) were local 
recurrences, whereas 51.1% (12/21) were metastases either to axillary lymph 
nodes (19%, 4/21), supraclavicular lymph nodes (4.8%, 1/21), both axillary and 
supraclavicular lymph nodes (4.8%, 1/21) or distant metastasis (33.3%, 7/21) to 
other organs including liver, lung and bone. In this subset of MBC patients the 
median disease free survival period was 20 months (95% confidence interval, 
3.9 – 36.1; standard error of median, 8.2), and the mean disease free survival was 
estimated to 34.1 months (95% confidence interval, 19.6 – 48.6; standard error of 
median, 7.4) (Figure 2). 0ne-year disease free survival was estimated to be 58% 
(standard error, 11.3%) and the five-year disease free survival was estimated to 
be 21.1% (standard error, 10.2%).

Discussion

In general, data regarding cancer in Sudan is lacking 23. Although there were 
few published studies on breast cancer, none of them were specifically designed 
to investigate the status of MBC 23. We reviewed data of cancer patients at the 
NCI-UG for the last ten years focusing on individual and clinical/pathological 
characteristics, treatment and follow-up, and treatment outcome parameters of 
MBC. Gezira region is the main drainage area for the NCI-UG. Gezira region 
(Gezira State) population is about four millions, which constitutes about 12% of 
the total Sudanese population 26.
First of all, data insufficiency had been noted, since many important 
parameters were not available for evaluation. Similar situation had been 
documented for Sudan and also for other African countries due to the well-
known healthcare crisis 23, 27-29. Nonetheless, the reported frequency of MBC 
in the current study (2.3%) is in range to that reported previously for patients
either African or of African origin but is higher than the frequencies reported in 
Western countries 1-7, 15. 
The mean age of the studied MBC case series was a little younger than the mean 
age of MBC patients in the developed countries in which MBC is continuously 
associated with old age (range between 60 – 70 years, peak at 71 years) 2, 4, 8. 
This could be due to shorter life expectancy for males in Sudan 23, but other 
discriminating factors could not be ruled out.
The finding that the majority of patients treated at the NCI-UG were farmers 
was expected due to the fact that Gezira region is an agriculture area and most of 
Gezira population work as farmers or its related professions.
Hereditary factors seems to play a role as relevant risk factor for MBC in 
Sudan, since one patients was positive for BRCA2 mutation status (i.e. novel 
BRCA2 c.6406_6407delTT) as reported previously 15, and another patient has 
a family history of breast cancer while a third one had bilateral breast disease. 
No other obvious risk factor could be linked directly to the causation of MBC 
in the current study. Alcohol consumption (32.2%) and tobacco smoking and/
or dipping (tombak) (41.1%), maybe implicated in the disease. However, this 
need more detailed prospective epidemiological studies tailored to assess the 
association between alcohol consumption and tobacco smoking and/or dipping 
(tombak) and MBC in Sudan.
The prolonged period between appearance of first symptoms and first 
consultation (the mean was exceeding two years) was expected due to the well-
known African healthcare crisis where routine health check is not practiced and 
usually patients seek medical care in the events of pain or severe illness that 
prevent them from practicing their activities 17, 23, 30. Furthermore, the African 
healthcare crisis is evident by the fact that most patients in the current study 
presented with advanced or metastatic disease (stages III/IV; 21/34, 61.8%) as 
their female counterpart from Sudan 17, 23.

This complex situation could be explained by lack of awareness about the 
disease, scarcity of health facilities, the widespread of poverty and other 
traditional medicines and believes 14, 17, 23, 31. In our view, a combination of all 
these factors could play prominent role in explaining this deterioration. 
Infiltrative ductal carcinoma was the main histpathological pattern among the 
study group as reported elsewhere 32-34. Most studied MBC tumors were either 
of high grade (grade 3) or intermediate grade (grade 2), while low grade (grade 
1) tumors were almost lacking. Similar finding were previously reported for 
Sudanese females with breast cancer 14. However, since the pathobiological 
pathways leading to high- and low-grade breast cancer may differ 35, this 
might suggest that more detailed studies should be conducted before definitive 
conclusions could be made 35. Cytological examination was the only mode of 
diagnosis in 9 patients, while two patients had no any confirmed pathological 
test. This could partly reflect that fine needle aspiration cytology (FNAC) is 
considered a way for pathological confirmation of breast cancer in Gezira region 
and Sudan, maybe due to its easiness and quickness. But may also indicate that 
the provided pathology services in Sudan have some limitations due to subjective 
and objective issues as reviewed by Awadelarim et al. 36. Based on this fact, 
hormone receptor status was not available for the majority of the studied MBC 
patients, but when available it tend to be positive (4/6, 66.7%) as documented for 
MBC patients elsewhere 3, 33, 37, 38.
Eighteen patients underwent mastectomy, only eleven patients underwent 
also axillary clearance. The practice of not including axillary clearance 
in the management of breast cancer in females is usually encountered in 
other African countries 5, 39, 40. Contrary to what had been documented in the 
developed world where surgery is usually mastectomy with axillary clearance 
or sentinel node biopsy 3, 8. This may be explained by the fact that there are 
no guidelines to direct the management of breast cancer in many local 
African contexts 31, 41-43, but generally there is worldwide lack of specific
management guidelines for MBC 11, 44. 
Chemotherapy administration as adjuvant, neoadjuvant or as primary therapy 
has been well practiced in management of this group of patients as well as 
using radiotherapy or tamoxifen. Apparently the existence of the oncology 
centre (NCI-UG) in this region has facilitated the application of these important 
treatment modalities 14, 17, 23.
Assessment of management outcome in this group of patients turned to be a 
difficult task due to unavailability of complete disease status for 17 patients who 
disappeared from follow-up clinic, while all attempts (mainly with phone calls) 
to recover their related follow-up information were unsuccessful, as elsewhere 
in Africa 31. 
Surprisingly, despite to the well-known African healthcare crisis, the overall 
survival parameters reported in the current study are high, which were similar to 
those reported in developed counties 44. Contrary, to the estimated disease free 
survival parameters for the 21 patients who attended the follow-up regularly 
were considerably shorter when compared to MBC patients from other countries 
13, 32, 34, 45-50. 
This dilemma of high overall survival and shorter disease free survival could be 
an artifact due to the previously described limitations of the analyzed data, which 
may increase the overall survival when censoring patients who were lost during 
follow up, when those patients are more likely be dead due to their late stage at 
disease diagnosis (stages III - IV, 16/17 patients). However, this data also might 
suggest that MBC in Sudanese is not an aggressive disease, which needs to be 
investigated more. 

original article  <original article  <



www.amaac.org	 	 	 	 								 	 	 																					Pan	Arab	Journal	of	Oncology		|		vol	5;	issue	1		|	March	2012 <  21

Conclusion

In conclusion the analyzed data suggested that the hereditary factor(s) seem to 
play a relevant role in the causation of MBC in Sudan. Although the existence 
of NCI-UG has facilitated the treatment modalities of MBC, but the general 
impact of the healthcare crisis in Sudan is evident by the advanced stage at 
disease presentation and the very short disease free survival, which need 
more coordinated efforts in different but complimentary fields. Moreover, the 
highlighted MBC situation in Sudan may be a reflection of other relevant African 
contexts. 
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Figures

Fig 1: Overall survival of the studied MBC patients attending NCI-UG in the 
period from April 1999 through December 2010

Fig 2: Disease free survival of the studied MBC patients attending NCI-UG in 
the period from April 1999 through December 2010
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