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Introduction 

Cytology has an established role in diagnosing the 

symptomatic breast diseases. Fine needle aspiration cytology 

(FNAC) was first introduced in 1930 [1].FNAC has been found 

to have sensitivity ranging from 82% to 97.5% and specificity of 

more than 99%[2,3,4]. FNAC of breast lumps is an important 

part of triple assessment (clinical examination, imaging, and 

FNAC of palpable breast lumps. Sometimes it is difficult to 

determine whether a suspicious lump is benign or malignant 

simply from clinical examination. Therefore a method of 

definitive diagnosis of patients who present with breast lumps at 

the outpatient clinic is needed. This method must be accurate, 

easy to perform and reproducible. It must also be acceptable to 

the patient, can be carried out in a busy clinic setting and must 

not require too much preparation or expensive equipment. 

FNAC of breast lump is an accepted and established method to 

determine the nature of the lump and it may play an important 

role when it is difficult to determine the nature of breast lump by 

clinical examination. Though histo-pathological diagnosis is a 

universally accepted confirmatory mode of diagnosis but FNAC 

has proved to be a very rapid, simple, non-invasive and cost-

effective procedure in comparison. Thus, a good diagnostic tool 

for various breast diseases. Self-assessment, clinical 

examination, mammography and FNAC are proven pillars of 

screening program in different parts of the world[5,6,7]. But 

very little recorded information is available about the definitive 

cytomorphological features required for diagnosing a specific 

disease entity. 

There is a need to set up standard protocol for diagnosing 

breast disease by cytomorphological variables. We present the 

spectrum of cytological features from 460 breast lesion cases 

with an aim to define the combinations of features most 

effective in diagnosing a particular entity. 

Materials and Methods:  

This cross-sectional study was conducted from Sep 2011 to 

Feb 2013 over a period of 18 months in the Department of 

Pathology, Mahavir Cancer Institute and Research Centre, 

Patna. Retrospective analysis of 460 patients with breast lesion 

referred to the Department of Pathology for FNAC and later on 

confirmed by HPE were included in the study, irrespective of 

age. Lumpectomy provided the diagnosis in 107 cases. 

Altogether eight cytomorphological variables were counted for 

the evaluation of each case. 

FNAC is a rapid and non-invasive procedure widely used as 

an alternative to excision biopsy of palpable breast lesions 

[8,9,10]. The reason for loss of popularity of FNAC includes 

high error rate due to lack of experienced hands. There is always 

a chance of misinterpreting a case of breast disease as “negative 

for disease”, because aspirated material may not represent the 

diseased site correctly. Thus, applying the correct technique of 

aspiration is as important as correct interpretation of the sample. 

However, in experienced hands, FNAC is a highly accurate 

diagnostic procedure.  

FNAC was done with 21 gauge disposable needle and a 

10cc disposable syringe. The aspirates were deposited on to 

clean glass slides, smeared, air-dried and stained with May-

Grunwald Giemsa(MGG) stain. Smears wet-fixed with 95% 

ethanol were stained with Papanicolaou stain. Smears were then 

studied for cytological details. 

Histological material obtained from lumpectomy or 

mastectomy specimens were fixed in formalin and processed 

routinely. They were stained with Hematoxylin and Eosin and 

examined. 

Immuno-staining of cytosmears would prove to be a good 

diagnostic adjunct to morphological diagnosis of malignant 

lesions. Molecular testing can be used as an aid in the 

assessment of breast lesion cases. Various evidences have 

emerged in support of the fact that unique molecular findings in 

case of Breast Cancer influence the prognosis and therapeutic 

decisions to a great extend[11, 12, 13]. Molecular testing can be 

applied on cytological smears too. Like for patients with T1 and 

T2 Breast Carcinoma, a positive cytological diagnosis avoids 

sentinel lymph node procedures[14,15] and helps in monitoring 

therapeutic response in Breast Carcinoma patients receiving 
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neo-adjuvant chemotherapy. Statistical analysis was performed 

with Graph Pad software. The data were analyzed for 

mean±SEM and P value. 

Results 

The study population included 460 females, irrespective of 

their age. The mean age of patient was 43.93+ 0.708 years 

(Mean + SEM), as shown in Figure 1. Various diagnostic 

categories used in FNAC of the breast along with the number of 

cases reported in each subtype are summarized in Table-1. 

Table 1: Number of cases reported under each diagnostic 

category 

 

Table 2:  Percentage of each cytomorphological variable 

found in particular diagnostic category. BNPD: Benign Non-

proliferative breast Disease; BPD: Benign Proliferative 

Disease without Atypia; BPDWA: Benign Proliferative 

Disease Without Atypia; BENIGN: Benign tumor 

(Fibroadenoma); MALIGNANT: Ductal Carcinoma 

 

Due to the lack of definitive cytologic features to 

distinguish between in-situ and invasive breast carcinoma [16-

18], we omitted the use of „in-situ‟ and „invasive‟ terms while 

categorizing the malignant lesions on FNAC. The relationship 

between cytological parameters and the disease diagnosed is 

summarized in Table-2, more specifically the percentage of 

cases having a particular criteria is tabulated. Only ductal 

carcinoma cases are considered in morpho-analysis of malignant 

lesions because of lesser number of cases of other malignant 

subtypes. 

 

Discussion 

FNAC of breast lump is an accepted and established method 

to determine the nature of breast lump with high degree of 

accuracy [19-22]. The application of FNA for the diagnosis of 

palpable breast masses was first introduced by Martin and Ellis 

[23] in 1930, and since then, it has been established as an 

important tool in the evaluation of breast lesions. Now-a-days, 

FNAC is being performed as a pre-operative testto evaluate the 

breast lump. A study of Khatun et al. [24] in the year2000 

evaluated the accuracy of FNAC on 310 patients presented with 

palpable breast lumps showed a very high sensitivity, specificity 

and accuracy. FNAC can prevent unnecessary surgery also.95% 

accuracy in preoperative diagnosis of mammary cancer by 

clinic-cytological combination was reported in a study [25]. But 

still there is controversy in the literature regarding the exact 

features needed for diagnosing a particular cytological entity. 

In our study we found that with regard to benign non-

proliferative breast disease if both the criteria of poorly cellular 

smear and foam cells along with apocrine cells are counted in 

combination, there is high possibility of diagnosing it. 

 The most useful cytological detail associated with BPD 

without atypia is presence of ductal cell cluster in streaming 

pattern(i.e. with no holes) with bare bipolar nuclei in 

background(p<0.01). The diagnostic significance is increased if 

criterion of mild-mod atypia and presence of my oepithelialcells 

is used in combination. 

 If the criteria of increased cellularity with cribriform 

pattern (p<0.0001) is seen in combination with mod-severe 

nuclear atypia, there is more possibility of a BPD with atypia. 

Presence of myoepithelial cells interspersed in ductal cell 

cluster with fibromyxoidstroma in background (p<0.0001) and 

increased cellularity of the smear (p<0.001) were selected as the 

highly significant cytomorphological variables for diagnosis of 

fibroadenoma (Figure 2, 3). Fibroadenoma usually display 

sheets of ductal epithelium and myoepithelial cells reflecting the 

histological features. Occasionally, fibroadenomas may display 

cytological atypia [26]. 
 

DIAGNOSIS NO. OF CASES 

1.Benign Non-proliferative Breast Disease 

   -Fibrocystic disease & Simple Cyst 

38 

2.Benign Proliferative Disease Without Atypia 32 

3.Benign Proliferative Disease With Atypia 28 

4.Benign Tumor 

   -Fibroadenoma 

   -Phyllodes tumor, benign 

 

63 

05 

5. Malignant Tumor 

   -Ductal Carcinoma 

   -Medullary Carcinoma 

   -Apocrine Carcinoma 

   -Others 

 

285 

04 

02 

03 

TOTAL CASES 460 
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 In our study, absence of myoepithelial cells interspersing in 

cell cluster, associated with presence of single tumor cells in 

background, poorly cohesive cell arrangement(Figure 4, 5) and 

moderate-severe atypia favored the diagnosis of ductal 

carcinoma. When the aforesaid 4 variables were used in 

combination there was less chance of missing a diagnosis of 

ductal carcinoma. High cellularity, poorly cohesive cells, 

pleomorphism, hyperchromasia, prominent nucleoli, and 

necrosis may strongly suggest cancer [27].Complete sensitivity 

of FNAC diagnosis of grade 1 breast carcinomas is 

approximately 93% [28], which is only slightly lower than 

reported in all materials [29]. Thus FNAC is an effective method 

of diagnosing carcinoma of the breast and can prevent 

unnecessary surgery for benign disease. This framework 

provided a practical way of expressing our opinion as more 

objective and precise diagnosis which is good from clinician‟s 

point of view too, in reference of providing better management 

services. The role of other ancillary techniques like immuno-

histochemistry can‟t be underestimated, since they have an 

important role to play in deciding management protocols for the 

patient [30]. 

 

In the present study we found that the combination of 

criteria assessed, enabled the segregation of breast lesions into 

different categories with high significance values. Though for 

diagnosing a particular entityone of the single variable was 

found useful. This methodology has great potential for 

improving the evaluation of breast disease, especially borderline 

cases. 

 

We conclude that the breast disease categorization into 

objective and precise entities ensures better management 

services too. In addition to the role in diagnosis, the cytosmears 

may prove beneficial for molecular analysis. It would not be far-

fetched to say that molecular analysis of cyto-smears will 

become a routine procedure certainly in future. 

Acknowledgement 

The authors would like to record their appreciation of the 

unsparing help provided by Dr.Ranjit Kumar, Scientist, 

Research wing, Mahavir Cancer Institute and Research Centre, 

Patna. Appreciation must be also recorded for the thoughtful and 

skilled guidance of my professors and colleagues. Without the 

willing assistance of all these people, it would have been 

difficult to work on this topic. 

References 
1. Ellis EB, Martin HE. Aspiration Biopsy. Surg Gynecol 

Obstret 1934;59:578-89. 

2. Yong WS, Chia KH, Poh WT, Wong OY. A comparison of 

trucut biopsy with fine needle aspiration cytology in the 

diagnosis of breast cancer. Singapore Med J 1999;40:123-125. 

3.Francis IM, Das DK. Role of fine needle aspiration, 

intraoperative imprint cytology and frozen section in the 

diagnosis of breast lumps and thyroid lesions. Medical 

principles and practice 1999;8:173-182. 

4.Dutta SK, Chattopadhyaya A, Roy S. Fine needle aspiration 

and  imprint cytology in the diagnosis of breast lesions. Journal 

of the Indian Medical Association 2001 August;99:421-23. 

5.Clarke D, Sudhakaran N, Gateley CA. Replace fine needle 

aspiration cytology with automated core biopsy in the triple 

assessment of breast cancer. Ann R CollSurgEngl 2001;83:110-

2.  

6. ZafarN, Jamal S, Mamoon N, Luqman M. Cytohisto-logical 

Correlation of C3 and C4 Breast Lesions. JCP-SP 2005;15:196-

199.  

7. Ahmed I, Nazir R, Chaudharey MY, Kundi S. Triple 

assessment of breast lump. J Coll Physicians Surg Pak 

2007;17:535-8. 

8. Nggada HA, Tahir MB, Musa AB, GaliBM, Mayun AA, 

Pindiga UH. Correlation between histopa-thalogic and fine 

needle aspiration cytology diagnosis of palpable breast lesions: a 

five years review. Afr J Med Sci 2007;36:295-8. 

9. Oyama T, Koibuchi Y, McKee G. Core needle biopsy (CNB) 

as a method for breast lesions; comparison with fine needle 

aspiration cytology (FNA). Breast Cancer 2004;11:339-42.  

10. O‟Neil S, Castelli M, Gattuso P, Kluskens L, Madsen K, 

Aranha G. Fine-needle aspiration of 697 palpable breast lesions 

with histopathological correlation. Surgery 1997;122:824-8. 



Neha Garg and J.K.Singh/ Elixir Physio. & Anatomy 72 (2014) 25673-25676 25676 

11. Ramaswamy S, Perou CM. DNA Microarray in breast 

cancer: the promise of personalized medicine. Lancet 

2003;361:1576-7. 

12. Van de Vijver MJ, He YD, van‟t Veer LJ.A gene expression 

signature as a predictor of survival in breast cancer. N Engl J 

Med 2002;347:1999-2009. 

13. Wulfkuhle J, Espina V, Liotta L, Petricoin E. Genomic and 

proteomic technologies for individualization and improvement 

of cancer treatment. Eur J Cancer 2004;40:2623-32. 

14. Giuliano AE, Kirgan DM, Guenther JM, Morton DL. 

Lymphaticmapping and sentinel lymphadenectomy for breast 

cancer. Ann Surg 1994;220:391-8. 

15. Veronesi U, Paganelli G, Galimberti V. Sentinel-node 

biopsyto avoid axillary dissection in breast cancer with 

clinically negativelymph-nodes. Lancet 1997;349:1864-7. 

16. Shin HJ, Sneige N. Is a diagnosis of infiltrating versus in situ 

ductalcarcinoma of the breast possible in fine-needle 

aspirationspecimens? Cancer 1998;84:186-91. 

17. McKee GT, Tambouret RH, Finkelstein D. Fine-needle 

aspirationcytology of the breast: Invasive vs. in situ carcinoma. 

DiagnCytopathol 2001;25:73-7. 

18. Sauer T, Young K, Thoresen SO. Fine needle aspiration 

cytology in the work-up of mammographic and ultrasonographic 

findings inbreast cancer screening: an attempt at differentiating 

in situ andinvasive carcinoma. Cytopathology 2002;13:101-10. 

19. Purasiri P, Abdalla M, Heys SD, Ah-See AK, McKean ME, 

Gilbert FJ, Needham G, Deans HE and Eremin O. A novel 

diagnostic index for use in the breast clinic. J R CollSurgEdinb 

1996;41:30-4. 

20. Kaufman Z, Shpitz B, Shapiro M, Rona R, Lew S, Dinbar A. 

Triple approach in the diagnosis of dominant breast masses: 

combined physical examination, mammography and fine-needle 

aspiration. J SurgOncol 1994;56:254-7. 

21. Dehn TCB, Clarke J, Dixon JM, Crucioli V, Greenall MJ, 

Lee ECG.Fine needle aspiration cytology, with immediate 

reporting in the outpatient diagnosis of breast disease. Ann R 

CollSurgEngl 1987;69:280-2. 

22. Dixon MJ, Anderson TJ, Lamb J, Forest AMP. Fine needle 

aspiration cytology, in relationships to clinical examination and 

mammography in the diagnosis of a solid breast mass. Br J Surg 

1984;71:593-6. 

23. Martin HE, Ellis EB. Biopsy by needle puncture and 

aspiration. Ann Surg 1930;92:169–81. 

24. Khatun H, Tareak-Al-Nasir, Enam S, Hussain M, Begum 

M.Correlationof fine needle aspiration cytology and its 

histopathology in diagnosis of breast lumps. Bangladesh Med 

Res Counc Bull 2002;28:77-81. 

25. Russ JE, Winchester DP, Scanlon EF, Christ MA.Cytologic 

findings of aspiration of tumors of the breast. SurgGynecol 

Obstet, 1978;146:407-411. 

26. Lopez-Ferrer P, Jimenez-Heffernan JA, Vicandi B, Ortega 

L, Viguer JM. Fine needle aspiration cytology of breast 

fibroadenoma: a cytohistologic correlation study of 405 cases. 

ActaCyto, l999;43:579-586. 

27. DeMay RM. The Art & Science of Cytopathology, vol. 2: 

Aspiration Cytology. Chicago: ASCP Press; 1996:858-859. 

28. Karimzadeh M, Sauer T. Diagnostic accuray of fine-needle 

aspiration cytology in histological grade 1 carcinomas: are we 

good enough? Cytopathology. 2008;19:279-286. 

29. Sauer T, Young K, Thoresen S. Fine needle aspiration 

cytology in the work-up of mammographic and ultrasonographic 

findings in breast cancer screening: an attempt at differentiating 

in situ and invasive carcinoma. Cytopathology. 2002;13:101-

110. 

30. Mohammadizadeh F, Saiadleh S, Sailadleh H, Kasael Z. 

Androgen receptor expression and its relationship with 

clinicopathological parameters in an Iranian population with 

invasive breast carcinoma. Adv Biomed Res. 2014 May 

26;3;132. 

 

 


