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ABSTRACT 
 

BACKGROUND 

A palpable breast lump is always a cause of concern to the patient. Hence, 

accurate pathological diagnosis is crucial for further management and to evaluate 

the outcome. In this, FNAC plays an incredible role along with clinical examination 

and mammography, all being a part of “triple diagnosis” as it predicts the 

histopathological picture before deciding patient management. 

 

METHODS 

The study was conducted in the Department of Pathology, Government Medical 

College, Thrissur. Fifty-five patients with a palpable breast lump in the age group 

20 to 70 years were selected. FNAC was done and smears were stained with 

Papanicolaou and Romanowsky stains. Cytological grading was done by Robinson's 

method. The patients were followed up to surgery and the results were compared 

with histological grading after resection of tumours. 

 

RESULTS 

Of 55 cases, 50.9 % (28) cases were graded as grade 1, 36.4 % (20) as grade II, 

and 12.7 % (7) as grade III by cytological grading. Whereas, 30.9% (17) cases 

were Grade I, 54.5% (30) grade II, and 14.5 % (8) grade III on histological 

grading. Overall concordance with cytological grading was 78.18% with a kappa 

value of 0.651 and a higher degree of concordance in grade II and III. 

 

CONCLUSIONS 

Cytological grading of breast carcinoma by Robinson’s method has been found to 

be easier and better because of most objective set criteria and easy reproducibility. 

A conscious effort to include cytological grading in FNAC reports should be made 

mandatory so that an appropriate decision regarding neo adjuvant therapy can be 

started. 
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Invasive carcinoma of breast is the most common cancer in 

women worldwide, followed by lung and colorectal cancers.1 

It causes about a million death all over the world annually. 

The three main objectives for investigations in breast 

carcinoma are, (a) to establish an accurate diagnosis and 

stage of the disease, (b) to detect breast cancer in very early 

stage & (c) to predict the prognosis. If a combination of 

clinical examination, mammography and FNAC are in 

agreement, the diagnostic accuracy is over 99%.2 Definitive 

treatment can often be based on cytological diagnosis 

without histological confirmation, unless there is 

disagreement between cytology and clinical and/or 

mammographic assessment. 

The breast lesions are easily accessible to FNAC, which 

is an easy, cost effective and less time consuming 

procedure, hence can be used for diagnosis and 

classification of breast lesions into benign and malignant. 

Numerous studies in literature deals with morphologic 

studies correlating breast FNAC and tissue specimens 

obtained from patients with breast carcinoma. Prognosis of 

breast carcinoma depends on various factors such as tumour 

type, histological grading, hormonal receptor status, DNA 

ploidy level and expression of oncogenes.3 Among the 

various cyto-morphological studies evolved till date.4,5,6,7,8,9 

Robinson’s4 method was found to be the most useful and 

comparable with histological grading by Modified Bloom 

Richardson’s method. This study was conducted with an 

objective of finding the correlation between cytological and 

histological grading. In modern era, cytological grading 

helps in prognostication by helping us to select patients for 

neo adjuvant therapy. 

 

 
 

METHODS 
 

 

The study was conducted in the Department of Pathology, 

Government Medical College, Thrissur. 55 Patients (both 

male and female), between the age group of 20-70 yrs., 

clinically diagnosed as carcinoma breast and referred from 

Surgery Out-Patient clinic, Govt. Medical College Thrissur 

were included in the study. Patients who were receiving neo-

adjuvant chemotherapy/radiotherapy for carcinoma breast 

after cytological diagnosis were excluded. After detailed 

clinical examination, fine needle aspiration was carried out 

using 23-gauge needle attached to a 10 mL syringe. 

Representative areas were sampled by adequate number of 

passes. The slides were fixed in 80% isopropyl alcohol. Air 

dried smears were also made. Wet fixed smears were 

stained using Papanicolaou stain and air dried smears with 

Romanowsky stain. The slides were examined in detail and 

graded according to the Robinsons grading system 4 taking 

into account six parameters which included (1) cell 

dissociation, (2) nuclear size, (3) cell uniformity, (4) nucleoli, 

(5) nuclear margin and (5) chromatin. A value between one 

and three was given to every factor analysed and graded 

accordingly. The patients were then followed up to surgical 

excision. Mastectomy specimens and lymph nodes were 

fixed in 10% formalin. Axillary contents were dissected; all 

identified lymph nodes were sectioned through the hilum. 

Bits were taken from representative areas. After processing, 

5 mm thick sections were cut, and slides were stained with 

H&E and examined histologically. Histological grading was 

performed using Bloom Richardson's method using 0.46 mm 

diameter microscopic field. (The microscope used was 

LABOMED with field number 18 and high-power field area of 

0.166 mm2). The parameters taken into consideration were; 

(1) degree of tubule formation, (2) nuclear pleomorphism 

and (3) number of mitoses. The total number of mitotic 

figures per 10 high power fields were recorded (comparing 

with Leitz-Diaplan microscope). A value between 1 and 3 

was given to each parameter. Cytological grading was then 

compared with histological grading. The statistical tests used 

were: Percentage analysis, Spearman’s correlation and Chi 

square test and Kappa (Κ) measurement of agreement. 

 

 
 

 

RESULTS 
 

 

 

 

 
Figure 1A.  
Beast Carcinoma  
Grade I. Cells Arranged 
Predominantly in  
Clusters (Pap X 100) 

 

 

 
Figure 1B.  
Invasive Ductal Carcinoma 
Bloom Richardson’s Grade I. 
Showing >75% Tubule 
Formation (H & E x 100) 

 

 

 
Figure 2A.  
Breast Carcinoma Grade II. 
Discohesive Cells Showing 
Moderate Pleomorphism 
(Romanowsky x 400) 

 

Figure 2B.  
Invasive Ductal Carcinoma 
Bloom Richardson’s Grade II. 
Cells Showing Vesicular 
Nucleus Moderate 
Pleomorphism  
(H & H x 100) 

 

 

Figure 3A.  
Breast Carcinoma Grade III. 
Loose Clusters of 
Pleomorphic Cells Showing 
Mitosis (Arrow), Abnormal 
Clumping of Chromatin and 
Cells Showing prominent  
Nucleoli (Pap x 400) 

 

Figure 3B.  
Invasive Ductal Carcinoma 
Bloom Richardson Grade III. 
Cells Arranged in Sheets, 
Marked Pleomorphism, Cells 
Showing Mitosis (Arrow)  
(H & E x100) 
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Grading 
Robinsons 

Frequency (%) 
Modified Bloom Richardson’s 

Frequency (%) 
Grade 1 28 (50.9) 17 (30.9) 

Grade 2 20 (36.4) 30 (54.5) 
Grade 3 7 (12.7) 8 (14.5) 
Total 55 (100) 55 (100) 

Table 1. Frequency of Cases in Each Grade                                      
(Mod. SBR and Robinsons) 

 

Cytological 
Grading 

(Robinson’s) 

Histopathological Grading  
(Bloom Richardson) 

Grade 1 Grade 2 Grade 3 
Grade 1 17 (100) 9 (30.0) 2 (25.0) 

Grade 2 0 20 (66.7) 0 
Grade 3 0 1 (3.3) 6 (75.0) 
Total 17 (100) 30 (100) 8 (100) 

2 = 56.964 P < 0.001 S 

Table 2. Correlation of Cytological Grading with 
Histopathological Grading 

 

The study was conducted in 55 subjects in whom cytological 

smears from breast aspirates were compared with 

corresponding histologic sections. The following statistical 

parameters were evaluated: frequency, correlation, kappa 

statistics and chi square test. Robinsons cytological grading 

was done by considering the 6 parameters discussed in 

methodology. All 6 parameters were graded from 1 to 3, and 

were added together to get the final score (6 - 11—Grade 1, 

12-14—Grade 2 and 15-18—Grade 3). Maximum number of 

cases were seen in Grade I followed by Grade II and III. 

[Table I] Grade I: 50.9%, Grade II: 36.4% and Grade III: 

12.7%. All the cases were graded histologically by Bloom 

Richardson’s grading system. (Histological grade = 3 - 5  

Grade 1, 6 – 7 Grade 2, 8 - 9 Grade 3). In histopathology 

maximum number of cases had Grade 2 morphology (30 / 

55). 17/55 cases showed Grade 1 and 8/55 showed Grade 3 

morphology (Table 1). Kappa measurement of agreement 

was K= 0. 651. Overall concordance rate was (43/55) 

=78.18% (Table 2). Correlation of histopathological grading 

with cytological grading was 0.677(P<0.001). 

 

 
 

 

DISCUSSION 
 

 

Breast carcinoma is the most prevalent cancer among middle 

aged women in India.10 Breast carcinoma incidence 

increases rapidly with age. Various studies came in the 

literature regarding cytological grading.7,10,11,12 But 

Robinsons was the best and easily reproducible. 

In 1995 Robinson8 devised a method for the cytological 

grading of Breast carcinoma that compares well with the 

established Bloom and Richardson grades. In this study, 

1,387 breast cancer FNAs were subjected to histological 

verification. It showed that cytological typing and grading 

breast cancers are valid exercises that can predict the true 

nature of the neoplasm. Being able to predict the biological 

behaviour of a breast cancer by typing and grading on fine-

needle aspiration (FNA) has considerable advantages as this 

would help select the most appropriate neo-adjuvant 

treatment. Establishing the tumour’s biological capability 

while still in vivo will also enable objective assessment of 

tumour response to treatment by the oncologist. A.K. Das et 

al 7, conducted a double blind study in which cytological 

grading of 52 patients with breast cancer was carried out 

using 2 different grading systems (Robinson’s and 

Mouriquand’s methods), and the grades were compared 

with histological grading to find out which reflected 

histological grades more closely6,8. Both cytological grading 

systems showed a concordance of 71.2% with the 

histological grading. In our study concordance rate was 

78.18%. 

In the present study, 34.55% of patients were in the age 

group of 41-50 years followed by 30.91% cases in the age 

group of 51-60 years. This was similar to the study 

conducted by Christopher I et al.13 Analysis of cytological 

features with cytological grading showed strong correlation 

(p<0.01) for all features. This was comparable with the 

study of Chhabra et al 14 in which all the characteristics 

showed a strong correlation with cytological grade 

(p=0.000). 

Multiple regression analysis of cytological features 

showed that nuclear size and nuclear margin are the most 

influential features and cell uniformity is not a significant 

feature. In most of the similar studies, a large number of 

patients were placed in grade II.7,8,12,14,15,16,17 This is one of 

the limitations of SBR grading in which there is unequal 

distribution of patients among the three grades with over 

50% of patients in grade II. Furthermore, even though there 

is a relatively clear prognostic separation between grade I 

and grade III, grade II patients often overlap with grade I 

or grade III. 

Correlating the histopathological grading with RCG 

showed 78.18% concordance with a p value of <0.001 

(Kappa measurement= 0.651). Concordance rates were 

close to other studies: Das et al (71%), Khan et al (69.5%), 

Pandya et al (82.0%), Rekha et al (89.1%) and Jyoti et al 

(72.2 %). There were 28/55 Robinsons grade 1 tumours in 

the present study, of which 17 cases turned out to be grade 

I itself by histological grading (Figure I) with a sensitivity of 

100% and specificity of 71.05%. This was statistically 

significant with P – value =0.00005. 9/28 cases became 

Grade II and 2/28 cases became grade III on 

histopathological examination. This can be explained by 

sampling error, existence of different tumour grades in the 

same lesion or multifocality. 

All cases which were Grade II on cytology were 

diagnosed as grade II itself on histopathology (Figure 2) 

(20/55). Thus, specificity was 100% and sensitivity was 

66.67% (P value was =0.000002). One case which was 

Grade III in smear turned out to be grade II on 

histopathology. This correlation is statistically significant 

with a P<0.001. (Table 2) Of the 7/55 cases with grade III 

morphology by Robinsons method, 6 were grade III and one 

case became grade II on histology. This was also statistically 

significant (P value =0.0000014). Sensitivity, specificity, 

positive predictive value, negative predictive value and p 

value in each cytological grade were compared and showed 

comparable results with previous studies.17,18,19 

In the present study Spearman’s correlation coefficient 

(r value) was 0.677. This indicates that there is a positive 

correlation between Robinsons cytological grading and SBR 

histologic grading. The high value of coefficient of 

correlation showed a significant and marked association 
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(p<0.001) between the grades assigned to cytological and 

histologic specimens. Study done by Chhabra et al,14 a 

significant correlation (r=0.774, p=0.005) was noted 

between cytological grade and histologic grade. Frias et al20 

also observed a significant correlation (r=0.774, p=0.005) 

between cytological grade and histologic grade. Present 

study showed that cytological grading is an incredible 

component in tumour diagnosis determining patient’s 

therapy. In this era, grading of FNAC smears is very useful 

in people with locally advanced carcinoma breast and in 

those with co-existing chronic diseases in whom surgery is 

contraindicated. FNAC diagnosis can be improved with 

concurrent mammography and if combined with Hormonal 

receptor status analysis like ER, PR and Her 2. Newer 

methods which can help in the assessment of cell cycle 

kinetics in aspirated cells and can be helpful in determining 

the therapy in future. 

 

 
 

 

CONCLUSIONS 
 

 

 

Grading of breast carcinoma by Robinson’s method has been 

found to be the most unchallenging procedure due to the 

presence more objective set of criteria and easy 

reproducibility. It is important to grade FNAC smears, 

although, surgery ultimately will provide excised tissue 

because of the following reasons- (a) the cytological grade 

is a fundamental cytomorphologic parameter, (b) the 

information correlates well with the histological grade as in 

our study, (c) tumour grade offers a good assessment of the 

tumour before treatment. It is suggested that, a conscious 

effort should be made to include cytological grading in all 

the FNAC reports of breast cancers, so that an appropriate 

decision regarding the preoperative neoadjuvant therapy 

can be taken and the over-treatment of low-grade cancers 

can be avoided. 
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