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The primary goal of this study was to assess the quantitative and differential measurements of aberrant fine needle 
aspiration cytology of breast lesions in Sudanese women. In Khartoum state, a descriptive retrospective study was 
undertaken to investigate FNAC of atypical breast lesions. The research was carried out between February 2021 and 
January 2022. Patients of all ages were included as participants. A total of 75 breast FNAC preparations were enrolled, 
covering all specimens during the study's duration. The findings were evaluated and debated with a number of 
cytopathologists.  There is a correlation between the types of lesions and age, site of appearance, mass size, form, and 
texture. Moreover, lesions are more common in patients aged 30-39 (p value =0.000). The lesion spread was unilateral (p 
value =0.001), which was the most common, and the size of the lesion was between 5-10 cm. Because the majority of the 
lesions were solid, as was the tissue of the mass, the regular immobile mass was the most common in the sample size (p 
value =0.000). The female participants in the study are mostly middle-aged women. The most prevalent benign diseases 
in this study are fibrocystic and fibroadenoma, with ductal cell carcinoma being the only malignant tumor. Malignant 
tumors were associated with abnormalities in the N/C ratio, nuclear size, and chromatin pattern. 
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INTRODUCTION 

Breast cancer is the most frequent cancer in women, 
accounting for more than one out of every ten new cancer 
diagnoses each year. It is the world's second leading 
cause of death from cancer among women (Mahvi et al. 
2018; Narod 2018; Cain et al. 2019; Omer et al. 2022; 
Ahmed et al. 2022). It can be cured in 70-80% of people 
with early-stage, non-metastatic malignancy. With current 
therapy, advanced breast cancer with distant organ 
metastases is considered incurable. Breast cancer is a 
heterogeneous illness on the molecular level, with 
molecular features such as activation of human epidermal 
growth factor receptor 2 (HER2, encoded by ERBB2), 
activation of hormone receptors (oestrogen receptor and 
progesterone receptor), and/or BRCA mutations (Harbeck 
et al. 2019). 

Breast cancer is classified into two types: invasive and 
noninvasive (or in situ). Noninvasive cancer has not 
expanded from the initial tissue, whereas invasive cancer 

has spread from the breast ducts or glands to other areas 
of the breast. 

The two classifications are used to describe the most 
frequent kinds of breast cancer, which include ductal 
carcinoma in situ and ductal carcinoma in situ. Ductal 
carcinoma in situ (DCIS) is a noninvasive cancer. The 
cancer cells in DCIS are restricted to the ducts in your 
breast and have not spread to the surrounding breast 
tissue. Another type of cancer is lobular carcinoma in situ. 
Lobular carcinoma in situ (LCIS) is a type of breast cancer 
that develops in the milk-producing glands. The cancer 
cells, like DCIS, have not infiltrated the surrounding tissue.  
The most frequent type of breast cancer is invasive ductal 
carcinoma (IDC). This type of breast cancer develops in 
the milk ducts of your breast and then spreads to adjacent 
tissue in the breast. Breast cancer can spread to other 
neighboring organs and tissue if it has spread to the tissue 
outside your milk ducts (Gray et al. 2017). Mammography, 
breast examination, and imaging are all used for 
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screening. Biopsies should be performed to look for 
estrogen and progesterone receptors, as well as the 
HER2 protein. When an anomaly is discovered during a 
physical examination or a screening process, tests are 
required to distinguish benign lesions from malignancy. If 
advanced cancer is suspected only based on physical 
examination, a biopsy must be performed first; otherwise, 
the procedure is the same as evaluating breast mass 
(Parada et al.2019; White et al. 2018).  

Fine-needle aspiration (FNA) is a minimally invasive 
technique for obtaining cell samples for analysis or 
therapeutic guidance. Fine-needle aspiration provides 
access to more invasive methods such as incisional or 
excisional biopsies. This activity evaluates the FNA 
method and its function in comparing suspicious masses, 
as well as highlighting the role of the interprofessional 
team in this method (Mukherjee 2018; Wang et al. 2017). 
The main purpose of this study to evaluate quantitative 
and differential measurements of abnormal fine needle 
aspiration cytology of breast lesions among Sudanese 
women.  
 
MATERIALS AND METHODS 

Study design 
In Khartoum state, a descriptive retrospective study was 
undertaken to investigate FNAC of atypical breast lesions. 
This research was carried out in various cytopathological 
laboratories around the state of Khartoum. The data for 75 
patients were obtained from records of patients with 
breast lesions sent to the Department of Histopathology 
for fine-needle aspiration cytology. The research was 
carried out between February 2021 and January 2022. 
Patients of all ages were included as participants. A total 
of 75 breast FNAC preparations were enrolled, covering 
all specimens during the study's duration. As part of the 
study's quality control, the findings were revised and 
discussed with a large number of cytopathologists from 
the University of Medical Sciences and Technology. 

Included criteria 
The study covered all patients, regardless of age, who had 
atypical breast lesions or discharge.  

Excluded criteria 
Patients who were found to be breast-free complained 
were excluded. 

Ethical approval 
The study's purpose was properly communicated to the 
lab managers, and informed consent to participate was 
obtained from the administrative unit. The University of 
Medical Sciences and Technology's Ethical Committee 
has accepted all measures.  

Statistical analysis 
The Statistical Package for Social Sciences software, 
version 23.0 (IBM SPSSInc., Chicago, IL) was used for 
data analysis. Initially, all information received was coded 
and then assigned to variables. The results were 
presented using both descriptive and inferential statistics 
such as Fisher's exact test, Mann-Whitney U-test, and 
Kruskal Wallis H-Test. Statistical significance was defined 
as a p-value less than 0.05. 
 
RESULTS  

This study included 75 patients, whose diagnosis 
results were gathered from several hospitals throughout 
Khartoum state. We discovered that the most active age 
group was between 30-39 years old, accounting for 33.3 
% of the sample total (figure 1). Table 1 showed the 
gender distribution of participants, and we discovered that 
97.3 % are females, with 2.7 percent males suffering from 
breast lesion and being aspirated with fine needle. Figure 
2 depicts the diagnosed lesions in the breast, with 
nonspecific inflammations accounting for the highest 
number (37.3%) and papilloma accounting for the lowest 
(1.3%). 
 
Table 1: Gender distribution of patients among study 
population:- 

Gender Number Percent 

Male 2 2.7% 

Female 73 97.3% 

Total 75 100% 

   

 

 
 

Figure 1: Age group of study population 
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4%

24%
33.30%

21.30%
10.70% 6.70%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Less

than 20

years

20-29

years

30-39

years

40-49

years

50-59

years

60-70

years

Age groups



Abdelwadoud et al.                                                                                                                             Abnormal FNA of breast lesions 

 

    Bioscience Research, 2022 volume 19(3): 1359-1365                                                                 1361 

 

significant relationship between the types of lesions and 
age, site of appearance, mass size, shape, and texture. 
Furthermore, lesions are most common in the 30-39 age 
group (p value =0.000). The spread of the lesion was 
unilateral (p value =0.001), which was the most common, 
and the size of the lesion was between 5-10 cm, and 
because most of the lesions were solid, as was the tissue 
of the mass, the regular immobile mass was the most 
common in the sample size (p value =0.000). 

Table 3 shows the relationship between the study 
population's cytological diagnosis and microscopic cellular 
appearance. We discovered a significant relationship 
between the cytological diagnosis and the lesions in the 
study, with the form of the low N/C ratio being the most 
frequent, the small nucleus size being the most abundant, 
and the coarse chromatin pattern being the most common 
in the samples taken(p value =0.00). The shape of the 
sheet was the most prominent in cellular pattern in the 
samples (p value =0.013). Furthermore, the nucleoli were 
noticeably absent in the majority of the samples (p value 
=0.000). 

The microscopic appearance of chronic inflammation 
collected by FNA is shown in Figure 3. Figure 4 shows the 
malignant cells of ductal carcinoma from the FNA sample. 
Figure 5 illustrates FNA for fibroadenoma stain by May 
Grunwald-Giemsa stain. 

 

 
 

Figure 2: Showing various diagnostic of breast lesion 

 
 
Figure 3: chronic Inflammation (FNAC of breast 
Papanicolaou’s stain X40)  

 
 
Figure 4: Malignant cells of ductal carcinoma (FNAC 
of breast Papanicolaou’s stain X40)  

 
 
Figure 5: Fibroadenoma (FNAC of breast May 
Grunwald-Giemsa stain X10) 
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Table 2 the association between the cytological diagnosis and demographic and macroscopical data of study 
population  

 

Variables 

Diagnosis 
Fisher’s 

exact Test 
P value Fibrocystic Papilloma 

Mammary 
duct 

ectasia 

Non 
Specefic 

Inflammation 
Fibroadenoma 

Invasive breast 
carcinoma 

Age 
groups 

Less than 20 
years 

0 0 0 1 2 0 

0.000* 

0.00% 0.00% 0.00% 33.30% 66.70% 0.00% 

20-29 years 
2 0 0 6 10 0 

11.10% 0.00% 0.00% 33.30% 55.60% 0.00% 

30-39 years 
7 1 1 11 3 2 

28.00% 4.00% 4.00% 44.00% 12.00% 8.00% 

40-49 years 
7 0 0 5 1 3 

43.80% 0.00% 0.00% 31.30% 6.30% 18.80% 

50-59 years 
2 0 0 2 0 4 

25.00% 0.00% 0.00% 25.00% 0.00% 50.00% 

60-70 years 
0 0 2 3 0 0 

0.00% 0.00% 40.00% 60.00% 0.00% 0.00% 

Gender 

Male 
0 0 0 2 0 0 

0.657 
0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 

Female 
18 1 3 26 16 9 

24.70% 1.40% 4.10% 35.60% 21.90% 12.30% 

Site 

Unilateral 
10 1 2 27 16 8 

0.001* 
15.60% 1.60% 3.10% 42.20% 25.00% 12.50% 

Bilateral 
8 0 1 1 0 1 

72.70% 0.00% 9.10% 9.10% 0.00% 9.10% 

Mass 
size 

Less than 5 
cm 

4 1 0 11 13 0 

0.000* 

13.80% 3.40% 0.00% 37.90% 44.80% 0.00% 

5-10 cm 
14 0 3 16 3 0 

38.90% 0.00% 8.30% 44.40% 8.30% 0.00% 

More than 10 
cm 

0 0 0 1 0 9 

0.00% 0.00% 0.00% 10.00% 0.00% 90.00% 

Mass 
shape 

Cystic 
8 0 2 1 0 0 

0.000* 
72.70% 0.00% 18.20% 9.10% 0.00% 0.00% 

Solid 
10 1 1 27 16 9 

15.60% 1.60% 1.60% 42.20% 25.00% 14.10% 

Mass 
texture 

 
 
 
 
 
 
 

Mobile 
regular 

12 0 2 0 0 0 

0.000* 

85.70% 0.00% 14.30% 0.00% 0.00% 0.00% 

Mobile 
irregular 

6 0 1 5 1 0 

46.20% 0.00% 7.70% 38.50% 7.70% 0.00% 

Irregular and 
immobile 

0 0 0 0 0 9 

0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 

Regular 
immobile 

0 1 0 23 15 0 

0.00% 2.60% 0.00% 59.00% 38.50% 0.00% 

*p value < 0.05 considered as statistically significant. 
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Table 3: the association between the cytological diagnosis and cellular microscopical appearance of study 

population:- 
 

Variables 

Diagnosis 
Fisher’s 

exact Test P 
value 

Fibrocyst
ic 

Papillom
a 

Mammary 
duct 

ectasia 

Non Specific 
Inflammation 

Fibroadeno
ma 

Invasive 
breast 

carcinoma 

N/C Ratio 

Low 
15 1 3 28 16 0 

0.000* 

23.80% 1.60% 4.80% 44.40% 25.40% 0.00% 

Moderate 
3 0 0 0 0 0 

100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

High 
0 0 0 0 0 9 

0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 

Nuclear 
size 

Small 
15 1 3 28 16 0 

0.000* 

23.80% 1.60% 4.80% 44.40% 25.40% 0.00% 

Moderate 
3 0 0 0 0 0 

100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

Large 
0 0 0 0 0 9 

0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 

Chromatin 
pattern 

Smooth 
2 1 0 12 0 0 

0.000* 

13.30% 6.70% 0.00% 80.00% 0.00% 0.00% 

Coarse 
16 0 3 16 16 0 

31.40% 0.00% 5.90% 31.40% 31.40% 0.00% 

Atypical 
0 0 0 0 0 9 

0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 

Cell 
pattern 

Sheet, 3D and 
Discohesive 

0 1 0 0 0 0 

0.013* 
0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 

Sheet 
18 0 3 28 16 9 

24.30% 0.00% 4.10% 37.80% 21.60% 12.20% 

Nucleioli 

Present 
0 0 0 0 0 9 

0.000* 
0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 

Absent 
18 1 3 28 16 0 

27.30% 1.50% 4.50% 42.40% 24.20% 0.00% 

Other 
cells 

None 
0 1 0 5 15 0 

0.000* 

0.00% 4.80% 0.00% 23.80% 71.40% 0.00% 

Lymphocytes 
and 

macrophages 

3 0 1 3 0 0 

42.90% 0.00% 14.30% 42.90% 0.00% 0.00% 

Lymphocytes 
and 

polymorphs 

2 0 0 10 0 9 

9.50% 0.00% 0.00% 47.60% 0.00% 42.90% 

Macrophages 
13 0 2 10 1 0 

50.00% 0.00% 7.70% 38.50% 3.80% 0.00% 

*p value < 0.05 considered as statistically significant. 
 
DISCUSSION 

The FNA is widely employed in breast cancer analysis 
because it is an excellent, safe, and cost-effective 
diagnostic tool. Using modest technology and a simple 
technique, one can obtain an on-site immediate record for 
a low cost. The primary purpose of this study was to 
assess quantitative and differential of abnormal fine 
needle aspiration cytology of breast lesions in Sudanese 
women. In terms of demographics, this investigation was 
conducted on 75 FNA preparations of breast lesions. The 
patients with breast lesions were 37 years old on average. 
Breast lesions are most common in people aged 30-39 
years, according to a six-group classification. In the 
current study, 97.3% of the patients were female. 
Nonspecific inflammations accounting for the highest 
number (37.3%) while papilloma accounting for the lowest 
(1.3%). A previous study conducted in Pakistan by Sharif 

et al. indicated that patients were categorized according to 
the five-tier reporting system for breast lesions. On 
cytomorphological assessment, the spectrum of breast 
lesions was 54% benign, 2% atypiasuspicious presumably 
benign, and 41% malignant (Sharif et al. 2020). Another 
study conducted in Sudanese patients by Ahmed Omer 
Almobarak et al. discovered that 55.75 percent of lesions 
were benign, 32.67 percent were malignant, and 10.14 
percent of smears were normal. Only one case 0.13 
percent was described as insufficient, while 1.31 
percent was suspected for malignancy (Almobarak et al. 
2014). 

In the present study majority of malignancy reported in 
between (40-60) 7 out 9 (68.8%). the most common 
benign breast lesion was fibrocystic comprising (24%) of 
cases studied. These findings are agreed with study 
conducted by (Embaye et al. 2020) in Eritrea he 
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discovered that fibroadenoma and fibrocystic breast 
lesions were the most prevalent lesions accounting for 
approximately 40% and 15%, respectively. Malignant 
breast lesions mainly occur in women over 40 years of 
age with the highest frequency observed between the 
ages of 51 and 60. A significant association between the 
age of patients over 40 years and the risk of developing a 
malignant breast lesion. The largest number of benign and 
malignant breast lesions was documented in 2014 with 
slight fluctuations elsewhere in the study period. Also 
another study made by Mittal, et al. detected that cystic 
lesions were the most common indication, and radiologists 
primarily performed FNAs in most settings (Mittal et al. 
2012). There was a strong association between 
malignancy occurrence and nuclear anomalies N/C, 
nuclear content, and size in terms of nuclear morphology 
and size (nuclear pleomorphism). High N/C in all 
malignant cases, as well as unusual nuclear contents and 
enlargement of size appeared significantly in our study, 
and the mass size of all 75 cases varied from 5 to 10 cm, 
which was consistent with the findings of Tan et al, who 
observed tumor sizes ranging from 0.5 to 9 cm in all 
cases. A total of 64 instances of ductal carcinoma in situ 
of the breast in Singapore women were studied. 
Pathologic factors such as tumor size, nuclear grade, 
necrosis, cell polarization, and architectural pattern were 
compared to the findings. There was a statistically 
significant correlation between nuclear perimeter and area 
and all pathologic indicators, with nuclear grade having 
the highest association (Tan et al. 2001). In addition; a 
study conducted by (Tulpule et al. 2021) Numerous breast 
lesions' cytology was examined. Wherever possible, 
cytomorphological diagnosis has been linked to 
histological assessment. Concordance between cytology 
and histology was found to be up to 94.4 %. When 
compared to histology, FNAC has a sensitivity of 90.1 %, 
a specificity of 96.5 %, and an accuracy of 94%, according 
to that study. 

LIMITATION 
Because this is a retrospective study from many 

laboratories, it is subject to the standard limitations and 
biases associated with this sort of retrospective analysis, 
such as the difficulty in tracking all of the required 
information during the designated time frame. 

CONCLUSION 
The following conclusions were reached as a result of this 
research. The study's female population is predominately 
middle-aged women. Fibrocystic and fibroadenoma are 
the most common benign disorders in this study, while 
ductal cell carcinoma is the only malignant tumor. 
Abnormality in The N/C ratio, nuclear size, and chromatin 
pattern were associated with malignant tumors. 
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