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ABSTRACT Presently in today’s era of advanced technology, accurate diagnosis of breast lesions depends on a triple 
assessment approach. Although histopathological examination is the standard method for definitive diag-

nosis. Along with clinical examination as well as imaging studies, fine needle aspiration cytology (FNAC) provides suf-
ficient information. As proper reporting categorization of the FNAC smears gives clear message to clinician, treatment 
can be planned immediately without delay. Because of its accuracy and ease of use, still it is widely adopted for the 
preoperative pathologic assessment. This study aims to discuss the clinical use and application of FNAC and reporting 
categorization in various breast lesions. 

Introduction 
Fine needle aspiration cytology (FNAC) has gained fame 
due to its fast and easy approach. In addition it is inexpen-
sive, and can be performed with little complications in out-
patient door even without any need of special equipment. 
That is why it has become popular as a valuable tool in 
preoperative assessment of breast masses. It shows high 
accuracy, sensitivity, and specificity too [1]. In the evalua-
tion of breast masses, triple assessment with clinical, radio-
logical, and pathological information is necessary to plan 
the treatment of the patient. But FNAC, together with 
core needle biopsy, is the initial pathological investigative 
method of choice by majority of the clinicians [2]. However, 
there are some borderline lesions where the differentiation 
of benign from malignant is not possible on FNAC such as 
atypical hyperplasia and low-grade carcinoma in situ, or in 
papillary lesions. To overcome these problematic areas of 
miscommunication between clinician and pathologist, cy-
tological reporting five-tier system categorization is being 
used. This categorization helps both cytopathologists as 
well as the clinicians and helps to  avoid unnecessary open 
biopsy [3].

Materials and Methods
In the present study analysis of 151 FNAC smears of 
breast swellings was done. In each studied case, brief clini-
cal details were noted including age, sex, size, and dura-
tion of lesion with associated history of lactation etc. The 
smears of all cases were examined to determine the cyto-
morphological features. A five-tier system was used to cat-
egorize the cases on FNAC (Table 1) [2]. Cases were cor-
related with histopathological findings where ever needed.

Sr. no Category Type Cytomorphological findings
1 C1 Inadequate
2. C2 Benign
3. C3 Atypia probably benign
4. C4 Suspicious of malignancy
5. C5 Malignant
 
Table 1: Showing cytology reporting category. 

Results
Among the 151 cases studied, 139 cases (92.0%) were fe-
males and 12 cases (7.9%) were males (Table 2).

Category 
type

Females Males
Num-
ber

Average age 
and  (SD)

Num-
ber

Average age 
and (SD)

C1 02 46.5(±2.1) 01 50
C2 73 37.0(±13.3) 10 48.5(±12.9)
C3 06 46.7(±5.8) Nil Nil 
C4 02 52.5(±24.7) Nil Nil 
C5 56 50.4(±12.1) 01 60
Table 2: Category, age and gender wise distribution of 
cases. 

On five-tier system categorization cases were categorized 
into five categories. Majority of the cases fall under benign 
category (C2) (Table 3).

Category type Percentage of cases
C1 1.9%
C2 54.9%
C3 3.9%
C4 1.3%
C5 37.7%
Table 3: Category wise percentage  of the  cases
 
In our experience FNAC showed 92.7% accuracy in all 
breast lesions, as in 141 cases diagnosis was given without 
subsequent investigation for diagnosis. Amongst the (C2) 
benign cases (83 out of total 151) lactational change was 
seen in two (2.4%). In one case only 20ml of pale yellow 
colored fluid was aspirated and swelling disappeared af-
ter that. Eleven (7.2%) of the total cases were associated 
with nipple discharge. Amongst that one was associated 
with carcinoma (0.6%). One case showed findings of papil-
loma and was kept under C3 category. Rest of the 9 cas-
es (12.3%) suggested duct ectasia. Cases with atypia and 
prominent spindle cells were categorized under C3, were 
kept for histopathological examination. All the cases under 
category C4 were found to be malignant on subsequent 
tissue examination. All over FNAC done in malignant cases 
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provided 96.6% accuracy including cases of C5 category. 
Cause of inadequate material in two cases was non-palpa-
ble or vague lumps.

Discussion
Fine-needle aspiration cytology is commonly used in the 
diagnosis of breast lesions, because it is safe and cost-ef-
fective diagnostic procedure. The most significant advan-
tage of FNAC is the high degree of accuracy, rapid results, 
and a less invasive procedure than a tissue biopsy. On 
site immediate report, with minimal cost using inexpen-
sive equipments and a simple technique provide an upper 
edge to it. FNAC of the breast can reduce the number of 
open breast biopsies if reported according to clinician’s 
friendly categorization. [4-7].

The commonly used five-tier system categorization helps 
the cytopathologists to define the uncertain areas, and the 
clinicians to offer further investigation like excisional biop-
sy. This categorization was initiated by the national coordi-
nating committee for breast screening and the UK national 
breast screening program [3].

As seen in the current study majority of the breast lesions 
diagnosed on FNAC were benign (54.9%). Ishikawa T et 
al (2007) also mentioned 47.6% of benign cases in total 
cases of FNAC [8]. Studies done by Rosa M et al (2011) 
and Day C et al (2008) also favors bulk of benign groups 
[9, 10]. Amongst the benign conditions FNAC diagnosis 
of fibroadenoma is highly accurate. Cytologically, aspirates 
are hypercellular with characteristic cohesive monolayered 
sheets of benign-looking epithelial cells mixed with my-
oepithelial cells in the background of numerous naked/
bipolar nuclei (Figure 1). These sheets are described as 
staghorn with antler-like configuration on its edges (Figure 
2). Accompanying the epithelial cells are the fibrillar stro-
mal materials which may vary in cellularity and sometimes 
show myxoid change [3, 11]. Lopez-Ferrer P (1999) evalu-
ated 362 fibroadenoma aspirates and reported a 79.3% 
predictive value with most diagnostic errors occurring in 
the older age group. On the whole, FNAC showed a high 
sensitivity of up to 68–97% in fibroadenomas [12, 13]. Ulti-
mately categorization of fibroadenoma can be categorized 
under C2 and treatment can be planned accordingly. 

Fibrocystic changes represent a common finding of cyst 
formation as seen our case. Problem arises especially 
in older age group when there is a significant epithelial 
proliferative component, sheets with nuclear overcrowd-
ing and overlapping. In addition to this, the presence of 
atypia in these cells may be prominent (Figure 3). Further-
more it is a well-known reality that fibroadenoma is diffi-
cult to distinguish from phyllodes tumor on aspiration cy-
tology smears. Some characteristic findings that support 
its diagnosis to phyllodes tumors on cytology are cellular 
aspirate with numerous plump and spindly nuclei, stromal 
fragments, and presence of atypia. However, these differ-
entiating features may not be present in all cases and must 
be put in category 3. Hence in 3.9% of the cases massage 
was conveyed to the clinician that this case will require fur-
ther investigation with tissue biopsy [14].

Nipple discharge is one of the alarming complaints and 
prompts the patients for clinical consultation. As seen in 
the present study majority of the cases (12.3%) of nipple 
discharge showed foamy macrophages on microscopy of 
smear favoring duct ectasia (C2). But sometimes a papillary 
lesion involving one of the major lactiferous ducts may be 
present and FNAC may cause diagnostic problems [3]. Al-

though intraductal papillomas are usually solitary and most 
often found in the subareolar region contributing for 2.5% 
of all excised breast lesions. The accuracy of FNAC in di-
agnosing papillary lesions and differentiating benign and 
malignant papillary lesions is low [15, 16]. To date, there 
have been no well-defined cytological criteria to differenti-
ate between benign and malignant papillary lesions. This 
entity was categorized under C3 [17].

In our experience, FNAC results were reliable in (96.6%) 
malignant lesions and were categorized as C5 (Figure 4). 
Treatment of the patients was possible to plan immediately 
without any delay and wastage of time and expanses of 
histopathology of core needle biopsy. However the cate-
gory of C4 needs histopathological evaluation before per-
forming surgical measures. Self-assessment, mammogra-
phy, and tru-cut biopsy were help in the accuracy of these 
lesions [3].

In a study done by Bukhari HM (2011) and associates 
showed 100% accuracy of FNAC in all benign and ma-
lignant report aspirates. In their study the sensitivity was 
100%, and the specificity was only 98% because of false 
positives when compared with the histological reports [18].

FNAC is an essential component in the preoperative man-
agement of breast lesions. Keeping in view the accuracy, 
ease of use, and affordability it is still popular amongst the 
clinicians as immediate investigation of choice with quick 
results. The clinical expertise of the clinician as well as use 
of category reporting system by cytopathologist can con-
tribute much to the patient service in developing coun-
tries. 

Figure 1:   May grunwald giemsa (MGG) stained cytol-
ogy smears showing monolayered sheets of benign 
ductal epithelial cells admixed with myeoepithelial cells 
(40X). 



100  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 6 | Issue : 1  | JANUARY 2016 | ISSN - 2249-555XReseaRch PaPeR

REFERENCE 1. He Q, Fan X, Yuan T, Kong L, Du X, Zhuang D et al. Eleven years of experience reveals that fine-needle aspiration cytology is still a useful method 
for preoperative diagnosis of breast carcinoma. The Breast. 2007;16:303–306. 2. Morris KT, Stevens JS, Pommier RF, Fletcher WS, Vetto JT. 

Usefulness of the triple test score for palpable breast masses. Archives of Surgery. 2001;136:1008–1012. 3. Zakhour H, Wells C. Diagnostic Cytopathology of the Breast, 
Churchill Livingstone, London, UK, 1999. 4. Goodson WH, Mailman R, Miller TR. Three year follow-up of benign fine-needle aspiration biopsies of the breast. American 
Journal of Surgery. 1987;154:58–61. 5. O'Malley F, Casey TT, Winfield AC, Rodgers WH, Sawyers J, Page DL. Clinical correlates of false-negative fine needle aspirations 
of the breast in a consecutive series of 1005 patients. Surgery Gynecology and Obstetrics. 1993;176:360–364. 6. Layfield LJ, Mooney EE, Glasgow B, Hirschowitz S, 
Coogan A. What constitutes an adequate smear in fine-needle aspiration cytology of the breast? Cancer.1997;81:16–21. 7. Tse GM, Tan PH, Pang ALM, Tang APY, 
Cheung HS. Calcification in breast lesions: pathologists' perspective. Journal of Clinical Pathology. 2008;61:145–151. 8. Ishikawa T, Hamaguchi Y, Tanabe M, Momiyama 
N, Chishima T, Nakatani Y et al. False-positive and false-negative cases of fine-needle aspiration cytology for palpable breast lesions. Breast cancer. 2007;14:388–392. 9. 
Rosa M, Mohammadi A, Masood S. The value of fine needle aspiration biopsy in the diagnosis and prognostic assessment of palpable breast lesions. Diag Cytopathol. 
2011;39:6. 10. Day C, Moatamed N, Fimbres AM, Salami N, Lim S, Apple SK. A retrospective study of the diagnostic accuracy of fine-needle aspiration for breast lesions 
and implications for future use. Diagnostic Cytopathology. 2008;36:855–860. 11. Maygarden SJ, Novotny DB, Johnson DE, Frable WJ. Subclassification of benign breast 
disease by fine needle aspiration cytology: comparison of cytologic and histologic findings in 265 palpable breast masses. Acta Cytologica. 1994;38:115–129. 12. 
López-Ferrer P, Jiménez-Heffernan JA, Vicandi B, Ortega L, Viguer JM. Fine needle aspiration cytology of breast fibroadenoma: a cytohistologic correlation study of 405 
cases. Acta Cytologica. 1999;43:579–586. 13. Kollur SM, El Hag IA. FNA of breast fibroadenoma: observer variability and review of cytomorphology with cytohistological 
correlation. Cytopathology. 2006;17:239–244. 14. Khatun H, Tareak-Al-Nasir N, Enam S, Hussain M, Begum M. Correlation of fine needle aspiration cytology and its 
histopathology in diagnosis in breast lumps. Bangladesh Medical Research Council Bulletin. 2002;28:77–81. 15. Scopa CD, Koukouras D, Androulakis J, Bonikos D. 
Sources of diagnostic discrepancies in fine-needle aspiration of the breast. Diagnostic Cytopathology. 1991;7:546–548. 16. Tse GMK, Ma TKF, Lui PCW, Ng DCH, Yu 
AMC, Vong JSL et al. Fine needle aspiration cytology of papillary lesions of the breast: how accurate is the diagnosis? Journal of Clinical Pathology. 2008;61:945–949. 
17. Lee KC, Chan JKC, Ho LC. Histologic changes in the breast after fine-needle aspiration. American Journal of Surgical Pathology. 1994;18:1039–1047. 18. Bukhari HM, 
Arshad M, Jamal SH, Niazi SH, Bashir SH, Bakhshi IM et al. Use of Fine-Needle Aspiration in the Evaluation of Breast Lumps. Pathology Research InternationalVolume 
2011 (2011),ArticleID 689521,10pageshttp://dx.doi.org/10.4061/2011/689521.

Figure 2: Hemotoxylin & Eosin (H&E) stained cytology 
smears showing monolayer sheets exhibiting staghorn 
pattern (10X)

Figure 3:   MGG stained cytology smears showing be-
nign ductal epithelial cells exhibiting mild atypia (40X).

Figure 4:   MGG stained cytology smears showing ma-
lignant ductal epithelial cells (40X). 


