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Fine Needle Cytology of the breast: facts 

• Explosive growth from 1970’s to late 
1990’s; 

• Extensively verified diagnostic 

accuracy; 

• Progressive change of the 

cytopathologist’s attitude (from 

clinical, palpation driven, to 

ultrasound/stereotaxic guided 

technique; 

• Strict collaboration with radiologists. 

 

• Progressive decrease in the 2000’s 
with increasing transition to invasive 
procedures; 

• Increasing medico-legal issues; 

• Radiologists’ egotism and excessive 
self confidence; 

• High and fast patient turnover in high 
throughput Centers; 

• Compensation issues; 

• Lack of sense of belonging to an 
interdisciplinary group.  



Clinical Cytopathology= Diagnostic vs. screening cytology 











Certainties: Can this technique be taught? 
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Sensitivity=  96.5% (95.7) 
Specificity=  87.3% (89.6%) 

PPV=  95.3%;(95.9%) 
NPV=  90.5%; 
EFF=  94% (94%) 



Crucial points: false positives 

• Every FP is a potential litigation case; 

• Every FP is potentially avoidable; 

• About 50% of FP show scanty atypical cells; 

• Over 80% of FP display a mixture of benign and 

atypical cells.  



Points in favor of Fine Needle Cytology 

• Ideal as first level technique: a definitive diagnosis may be 
reached in a high number of cases; 

• Cost-effectiveness (120-150 USD vs. 480-600 USD for Core 
biopsy); 

• Negligible number of complications vs. Core Biopsy; 

• Well tolerated and repeatable technique. 



Complications of breast core biopsy 

• There are very few systematic studies in the literature; 

• Potentially serious ones: Arterio-venous aneurysm, 

Pseudoaneurysm, Hematoma, Pneumothorax, 

Mondor’s mastitis (sclerosing thrombophlebitis), 

Needle tract neoplastic seeding. 



Fine Needle Cytology: possibilities 

•  Frequent correct recognition of main histotypes of 

breast carcinoma; 

• Biomarker studies and Her-2 FISH/CISH possible on 

FNC samples; 

•  Additional prognostic studies possible on FNC 

samples possible ( e.g. Endo-Predict); 

• Correct typing of metastatic sites of breast carcinoma; 

• Metastases to the breast usually correctly detected in 

a multidisciplinary setting. 



Ductal carcinoma 

• Small to large atypical neoplastic cells with well-

delimited, polygonal cytoplasms; 

• Cytoplasms may be homogeneous, granular (apocrine-

type), may show regressive or secretion vacuoles. 

Intracytoplasmic lumina seen both in ductal and lobular 

carcinoma; 

• Nuclei are round-ovoid, nucleoli from small to large 

according to malignancy grade; 

• N/C ratio variable according to grade; small cell duct 

carcinoma has a generally very high N/C ratio; 

• Mitoses may be seen, mainly in high grade carcinomas. 



Ductal carcinoma 

• Cohesion may vary from a dyshesive (dispersed) 

cell pattern to mixed pattern to mainly cohesive 

pattern; 

• Acinar, duct-like, cribriform or solid clusters may be 

observed; 

• Cellular necrosis, microcalcifications and cribriform 

clusters correlate to intraductal growth of variable 

degree; 

• Lymphoid infiltration may be observed; when 

coupled to anaplastic cytomorhology it may be 

predictive of medullary carcinoma.  



































Lobular carcinoma 

• Smaller cell size in ordinary type; 

• Dispersed or finger-like aggregates; 

• Indian lines; 

• Intracytoplasmic lumina (not specific, but frequent); 

• Plasmocytoid cells with basally located round-oval 

nucleus with small nucleolus, occasional nipple-like 

protrusion or nuclear lobulation and granular 

cytoplasm: 

• E-Cadherin generally negative in ordinary types ( high 

grade and special types of lobular ca. may express E-

Cadherin). 



Lobular carcinoma 

• Approximately 60 % can be recognized cytologically by their 
typical morphology; 

• 40% hide in the ductulo-acinar and acinar cytological subtypes. 

• Solid-alveolar/histiocytoid variants may sometimes be 
recognized on cytological samples. 

• Frequent apocrine differentiation and GDFP15 expression in 
pleomorphic variant.  
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LCIS: a Difficult Diagnosis on FNC Samples 

Ustün M, Berner A, Davidson B, Risberg B Fine-needle aspiration cytology of lobular carcinoma in situ.  
Diagn Cytopathol. 2002 Jul;27(1):22-6.  

Ayata G, Wang HH. Fine needle aspiration cytology of lobular carcinoma in situ on ThinPrep.  Diagn 
Cytopathol. 2005 May;32(5):276-80.  

 

http://www.ncbi.nlm.nih.gov/entrez/utils/fref.fcgi?PrId=3058&itool=AbstractPlus-def&uid=12112810&db=pubmed&url=http://dx.doi.org/10.1002/dc.10128
http://www.ncbi.nlm.nih.gov/entrez/utils/fref.fcgi?PrId=3058&itool=AbstractPlus-def&uid=15830370&db=pubmed&url=http://dx.doi.org/10.1002/dc.20247


Special types of breast carcinoma 













Papillary carcinoma 



Micropapillary carcinoma 









FNC of the breast: limitations and problem areas 
 

• Diagnosis of ADH; 

• Diagnosis of columnar cell lesions; 

• Cytologic grading of breast carcinomas 



Atypical duct hyperplasia: diagnostic criteria 

• There are no canonic criteria for cytological 

diagnosis of ADH; 

• Traditionally, increased cellularity with architectural 

disorder, disturbed polarity and low 

number/absent myoepithelial naked nuclei are 

evaluated; 

• Geographic loss of CK5 is a useful 

immunocytochemical criterion, coupled to 

p63/calponin staining for myoepithelial cells. 

• DNA ploidy assessment/cytomorphometry could 

represent a useful tool 
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Study of nuclear morphometry on cytology specimens of benign and malignant breast lesions: 

A study of 122 cases 
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Columnar lesions* 

• “columnar cell change (CCC) and columnar cell hyperplasia are lesions of the terminal 
duct lobular units that are characterized by enlarged, variably dilated acini, lined by 
columnar epithelial cells (WHO blue book, 2012); 

• Recently, flat atypia has been separated from CCC, though they may be associated in 
the same area/nodule/lesion;  

• *…of interest is that 18/20 (90%) cases of the cytological material was interpreted as 
atypical. However, on follow up surgical biopsy only 5 cases (20%) showed atypia. 

• *….the high numbers of atypical cases suggest that we still do not have much 
experience and well-established cytological criteria to recognize CC changes. 

 

• Siziopikou K.P, Gattuso, P.: “The emerging biological and clinical significance of 
the columnar cell lesions of the breast.” Editorial, Diagn Cytopathol 2007;35 ( 
6):369. 

• Jensen K.C., Kong CS.  Cytologic diagnosis of columnar cell lesions of the 
breast.  Diagn Cytopathol 2007, 35 (2): 73-9 









Cytologic grading systems of breast cancer 
 

• Robinson’s et al (1994) 

• Mouriquand’s and Pasquier (1986) 

• Taniguchi et al. (2000) 

• Fisher’s modification of Black’s nuclear grading (1980) 

• Khan et al. (2003) 

• Howell et al. (1994) 

 
Arul P, Suresh Masilamani. Comparative evaluation of various cytomorphological grading systems in 
breast cancer. Indian J Med Paediatr Oncol. 2016; 37(2): 79-84; 
Saha K et al. Comparative evaluation of six cytological grading systems in breast carcinoma. J Cytol. 
2013; 30(2):87-93 



Robinson’s et al: (score1-3) 
Cell dissociation 

Cell size 

Cell uniformity 

Nucleoli 

Nuclear margin 

Chromatin 

 

Grade I (6-11) 

Grade II (12-14) 

Grade III(15-18) 

Nucleo-Cytoplasmic ratio 

Mitoses 

Necrosis 

Mouriquand’s and Pasquier 
(score 0-3) 

Cells (isolated,clusters, large 

size, anisokaryosis) 

Nuclei (Naked,budding) 

Chromatin (hypochromasia, 

hypercromasia) 

Nucleoli (Red and Blue) 

Mitosis  

 

Grade I score>5  

Grade II score 6-9 

Grade III score >10 

Taniguchi et al:  (score 1-3) 

Cellular size 

Nuclear-cytoplasmic ratio 

Nuclear pleomorphism 

Nucleoli 

Chromatin granularity 

Density of chromatin 

Necrosis (score 0-1) 

 

Grade I score 6-9  

Grade II score 10-11 

Grade III score 12-19 

 

Fisher’s modification of 
Black’s nuclear grading 
Anysonucleosis 

Nuclear membrane 

Nuclear chromasia 

Chromatin  

Nucleoli 

Mitosis 

 

Grade I  

Grade II 

Grade III 

Khan et al:  (score 1-3) 

Cellular pleomorphism 

Nuclear size 

Nuclear margin 

Nucleoli 

Naked tumor nuclei 

Mitotic count 

 

Grade I score 6-10 

Grade II score11-14 

Grade III score 15-18 

Howell et al:  
Mitotic count (score1-3) 

0-1/10 HPF score 1 

2-4/10 HPF score 2 

>5/10 HPF score 3 

 

Grade I score 3-5 

Grade II score 6-7 

Grade III score 8-9 

Six grading systems of breast cancer 

Arul P (2016) and Saha K (2013): «Robinson’s grading method as better choice due to its 
simplicity, specificity and better reproducibility»  



Conclusions 

• FNC remains a simple, accurate and inexpensive 

diagnostic technique; 

• It can be taught to residents in pathology, with good 

results; 

• Its accuracy may be partially implemented by 

instrumental guidance; 

• Its usage permits a considerable reduction of the 

number of invasive procedures and associated costs; 

• Though a vast number of lesions may be accurately 

diagnosed, the technique has its limits and these 

latter should not be ignored or underestimated. 






