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Introduction:
Breast cancer is the most commonly diagnosed 
cancer among women worldwide, and it ranks 
second to lung cancer as the leading cause 
of cancer deaths.(1) It is associated with high 
morbidity and mortality especially in developing 
countries.(2) Many diagnostic tools are available 
for the diagnosis of breast lesions and fine needle 
aspiration for cytology (FNAC) is one of them. It 
is an important component of the ‘triple approach’ 
assessment of beast lesions.(3,4)

FNAC for breast lesions was first used in the 1930s 

by Martin & Ellis and later by Stewart at Memorial 
Hospital,(5, 6) followed in the late 1940s and early 
1950s by Adair & Godwin.(7, 8)  However, it was not 
used extensively until several reports of large series 
on the use of FNAC for breast lesions which showed 
high accuracy of the procedure were published.
(9,10,11)  Nonetheless, recently contradicting reports 
on its accuracy in breast lesions diagnosis were 
reported.(12,13)  In low-resources countries, FNAC 
may be an important tool for the diagnosis of breast 
lesions as other diagnostic tools may be expensive 
and not available. Hence the present study was set 
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Results: The patients’ age ranged between 15–78 years old with a mean age of 44 years. In this series, 
the breast masses cytological diagnosis was reported as benign lesions in 96 patients (82.1%), suspicious 
lesions in three (2.6%) and malignant lesions in 18 (15.4%). The histological report of the masses 
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Conclusions: Fine needle aspiration for cytology of breast lesions is a sensitive, specific, rapid, affordable 
and safe procedure yielding sufficient information for the diagnosis of breast masses particularly in low-
resources communities.
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up to determine the sensitivity and specificity of 
this technique for the diagnosis of breast lesions.

Materials and Methods:

The FNAC smears were obtained from 117 female 
patients with palpable breast lumps presented to 
a cytopathology clinic in Khartoum State within 
a period of one year. Then all patients underwent 
surgical excision with histopathological 
examination. The results of the two techniques 
were then compared. 

The palpable lumps were aspirated using 20 ml 
disposable syringe with 22 to 27 gauges, with 1 
inch needle size. A 25-gauge needle was used first 
and if the yield was not satisfactory then a wider 
needle 23 gauge was used. A 27 gauge needle was 
used when excessive bleeding from the lesions 
was encountered. 

Half of the smears were immediately fixed by 
95% ethanol and then stained using Pap stain, 
and the remaining smears were allowed to air dry 
and stained using Diff Quick staining techniques. 
The stained smears were reported by an expert 
pathologist.

Cytological smears were stained using Pap staining 
procedure as follows: smears were fixed in 95% 
ethanol, then dehydrated in descending grades of 
ethanol for 2 minutes for each one, till distilled 
water. For nuclear staining, Gill Hematoxylin was 
used for 5 minutes, rinsed in distilled water and 
differentiated in 1% aqueous hydrochloric acid for 
10 seconds, and immediately rinsed in distilled 
water. Thereafter, smear were stained blue in 
alkaline water, for 4 seconds, and dehydrated in 
ascending ethanol concentration i.e. 70% and 95% 
for a minute for each. For cytoplasmic staining, the 
smears were stained using Orange G 6 solution for 
2 minutes, then rinsed in 95% ethanol and stained 
with Eosin Azure 50 for 3 minutes. Finally smears 
were dehydrated in 95% ethanol through absolute 
alcohol, cleared in xylene and mounted in DPX 
mounting media. 

The main cytomorphological features used for 
categorization included: cellularity of smears, 

cohesiveness, nuclear to cytoplasmic ratio, 
intactness of cell membrane, size of the nuclei, 
pleomorphism, shape of the nuclei, condensation 
of chromatin and prominence of nucleoli. In 
addition to that, the presence or absence of each 
of the following was also considered: bare nuclei, 
myoepithelial cells, inflammatory cells, necrotic 
material and tumor diathesis. 

Statistical Analysis: 
Data were managed using Statistical Package for 
the Social Sciences computer programme (SPSS 
version 16.). Pearson Chi Square test was used to 
test association between variables. 

Ethical Considerations:

Ethical approval was obtained from the Ethics 
Committee, Faculty of Medical Laboratory 
Sciences, University of Khartoum. Written consent 
was obtained from each individual enrolled on this 
study.

Results:

FNAC materials were obtained from 117 female 
patients, age ranged between 15 and 78 years, 
with a mean age of 44 years. The FNA smears 
showed evidence of benign lesions in 96 (82.1%), 
suspicious lesions in 3 (2.6%) and 18 (15.4%) 
were reported as malignant breast lesions. (Table 
1, Figs.1,2)

The surgical biopsies histopathological 
examinations showed the following; 99 (84.6%) 
were benign neoplasms and 18 (15.4%) were 
malignant neoplasm. (Table 2)

The study showed one patient in the cytology 
benign group had malignancy in histopathology 
report. The three suspicious cases diagnosed 
cytologically proved to have malignancy in one 
and benign in two in the histopathology reports.  
All the patients whose smears showed malignant 
changes proved to have malignant disease in 
histopathological reports. 

In this series, the FNAC cytology technique had 
95% sensitivity, and 97.9% specificity.
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Table 1.  Comparison between FNAC and 
Histopathology results

Cytology Histology Total

Malignant Benign

Benign 1 95 96 
(82.05%)

Suspicious 1 2 3 
(2.56%)

Malignant 18 0 18
(15.38%)

Total 20 97 117
(100%)

Table 2. Histopathological findings and age 
distribution of the studied population 

Age 
Group

Histopathology Total

Malignant Benign

0 to 10 0 0 0

11 to 20 0 3 3

21 to 30 0 13 13

31 to 40 4 27 31

41 to 50 8 24 32

51 to 60 2 18 20

61 to 70 3 11 14

≥71 1 3 4

Total 18 99 117

Fig. 1. Photomicrography of cytological smear of 
fibroadenoma showing monolayer sheets of ductal cells 
and numerous naked bipolar nuclei of myoepithelial 
cells scattered throughout the smear (Pap Stain X10).

Fig. 2. Photomicrography of cytological smear 
of an invasive ductal carcinoma showing nuclear 
pleomorphism, nuclear membrane irregularity, nucleoli, 
and mitotic figure, Background with cell debris, 
necrosis, and inflammatory cells (H&E X10).

Discussion:
FNAC of breast lumps is an accepted and 
established method for determining the nature 
of breast lumps with a high degree of accuracy. 
Application of FNAC for the diagnosis of palpable 
breast masses was first introduced by Martin & 
Ellis in 1930 and since then, it has been established 
as an important tool in the evaluation of breast 
lesions. (11) However, recently there were some 
conflicting reports on its accuracy.(12,13)  

In recent years, the use of FNA in the diagnosis 
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of breast lesions has declined in many health 
service providers. This is attributed to the fact that 
the grade and sub-type of breast cancer need to 
be determined pre-operatively to accurately plan 
the treatment. However, with adequate cytological 
smears and expert cytologist, it is possible to 
determine the breast tumours grade and sub-type. 
Nevertheless, some lesions do pose difficulties for 
accurate cytodiagnosis. 

In many low-resources communities, 
histopathological service may not be available and 
FNAC will be the only diagnostic tool for breast 
lesions. For this reason, we aimed in this study to 
determine the accuracy of the FNA as diagnostic 
tool for rapid diagnosis of the breast lesions by 
determining the utility of FNA in the diagnosis 
of the breast lesions together with the sensitivity 
and specificity of the method by comparing it to 
the gold standard method: the histopathological 
examination.

It is interesting to note that in the present study, 
the FNAC technique had a high accuracy level as 
only one smear which was described as benign 
proved to be a ductal carcinoma in situ (DCIS) 
on histopathological sections. The cytological 
features of the smear comprised a hypercellular 
smear, sheets of cohesive epithelial cells, branching 
antler – horn of epithelial, and numerous bipolar 
nuclei scattered within the background. After 
reviewing histopathology section small population 
of pleomorphic cells admixed with a dominant 
population showed features of fibroadenoma. This 
finding is in line with that reported by Dejmek and 
colleagues on the rarity of breast carcinoma on top 
of fibroadenoma.(5)  

In the present study, all patients with malignancy 
diagnosed cytologically were confirmed by 
histopathological examination and thus supporting 
the high accuracy of the FNAC technique in the 
diagnosis of malignant breast lesions.  This is in 
agreement with other studies conducted by Qin 
and associates, Mohammed and colleagues and 
Tiwari. (6,12,13)

The term suspicious for malignancy is used to 

describe the FNAC smears that showed cells with 
some malignant features but do not have all the 
criteria of malignancy or an aspirate with only 
scanty number of abnormal cells. In the present 
study, three patients had suspicious malignant 
cytological smears, one of them proved to have 
invasive ductal carcinoma breast lesion while the 
other two had fibrocystic changes with atypia on 
histopathological sections. 

In the present study, the diagnostic category 
of suspicious for malignancy was documented 
in 2.6% of cases. The literature showed that, 
the suspicious for malignancy category ranged 
between 4% and 17.7% and the figure reported in 
this study is in line with previous reports.(9, 14,15)

In conclusion, this study showed that, FNAC 
of breast lesions is a sensitive, specific, rapid, 
economical and safe procedure in the studied 
population. It can yield sufficient information to 
enable the diagnosis of breast lesion in areas of low 
resources and lacking breast screening programs. 
Patients with clinical suspicion of malignancy 
and have suspicious or negative cytology should 
undergo excisional surgical biopsy to establish a 
proper diagnosis. FNAC also allows an informed 
pre-operative discussions and treatment options 
planning with the patient. 

Acknowledgement:

We would like to offer our great appreciation to 
Mr. Mohamed Abashar for providing the patients 
clinical data.

References: 

1.	 Jemal A, Siegel R, Ward E, et al. Cancer 
Statistics, CA Cancer J Clin. 2009; 59: 225-
49. doi: 10.3322/caac.20006. Epub 2009 May 
27.

2.	 Parkin D, Pisani P, Ferlay J. Global cancer 
statistics. CA Cancer J Clin. 1999; 49: 33-64, 
1. 

3.	 Purasiri P, Abdalla M, Heys SD, et al. A novel 
diagnostic index for use in the breast clinic. J 
R Coll Surg Edinb. 1996; 41:30–34.

Emmanuel Edward Siddig, Aghapy Edward Siddig, Ali Edreis, Ahmed Omer Almobarak, Ahmed Hassan Fahal   



1157

4.	 Kaufman Z, Shpitz B, Shapiro M, et al. Triple 
approach in the diagnosis of dominant breast 
masses: Combined physical examination, 
mammography, and fine-needle aspiration. J 
Surg Oncol. 1994; 56: 254-257. 

5.	 Dejmek A, Lindholm K. Frequency of 
cytologic features in fine needle aspirates from 
histologically and cytologically-diagnosed 
fibroadenomas. Acta Cytol. 1991; 35: 695–
699.

6.	 Deb R, Matthews P, Elston C, et al. “An audit 
of “equivocal” (C3) and “suspicious” (C4) 
categories in fine needle aspiration cytology 
of the breast,” Cytopathology. 2001; 12: 219–
226.

7.	 Kanhoush R, Jorda M, Gomez-Fernandez 
C. “Atypical’ and “suspicious” diagnoses in 
breast aspiration cytology: is there a need for 
two categories?  Cancer. 2004; 102: 164–167.

8.	 Chaiwun B, Sukhamwang N, Lekawanvijit S, 
et al. “Atypical and suspicious categories in 
fine needle aspiration cytology of the breast: 
histological and mammographical correlation 
and clinical significance,” Singapore Med J. 
2005; 46: 706–709.

9.	 Nguansangiam S, Jesdapatarakul S, 
Tangjitgamol S. “Accuracy of fine needle 
aspiration cytology from breast masses in 
Thailand.  Asian Pac J Cancer Prev. 2009; 10: 
623–626.

10.	Siddig, E. “Fine needle aspiration: past, current 
practice and recent developments.” Biotech & 
Histochem. 2014; 89: 241-244. 

11.	 Zhang Qin, Nie Shigui, Chen Yuhua, Zhou 
Limei. Fine Needle Aspiration Cytology of 
Breast Lesions: Analysis of 323 Cases. The 
Chinese-German J Clini Oncol.  2004; 3:172–
74.

12.	Mohammad AZ, Edino ST, Ochicha O, 
Alhassan SU. Value of fine needle aspiration 
biopsy in preoperative diagnosis of palpable 
breast lumps in resource-poor countries: a 

Nigerian experience.   Ann Afr Med 2005; 
4:19–22.

13.	Tiwari M. Role of FNAC in diagnosis of breast 
lumps. Kathmandu Univ Med.   2007; 5:215–
17.

14.	Kanhoush R, Jorda M, Gomez-Fernandez C, 
et al. ‘Atypical’ and ‘suspicious’ diagnoses 
in breast aspiration cytology. Cancer. 2004; 
102:164-7. 

15.	Lim J, Al-Masri H, Salhadar A, et al. The 
significance of the diagnosis of atypia in breast 
fine-needle aspiration. Diagn Cytopathol. 
2004; 31:285-8.

Fine needle aspiration for cytology: A diagnostic tool for breast lesions in low resources areas.


