
Correlation between cytological and histological grading of breast cancer 
and its role in prognosis

aM.S. Siddegowd , b Tahniyat Ara *

A R T I C L E I N F O A B S T R A C T

Keywords:

Original Article

Breast cancer
cytological grade
prognosis

1. Introduction

Aims: The present study was undertaken to grade breast carcinoma on cytology by Robinson's 

grading system and correlate it with Elstons modified Bloom Richardson histological grading 

system.Assigning grade to breast cancer on FNAC provides prognostic information and guides 

optimal therapy. Materials and Methods: It is a prospective study done on fifty cases of breast 

cancer reported on cytology.Thirty four patients who underwent FNAC and mastectomy for 

breast carcinoma were cytologically and histologically graded. Correlation between 

cytological and histological grading system was determined. Sensitivity and specificity of 

Robinson's cytological grading system was calculated in each grade. Results: Concordance rate 

between cytological and histological grade was 86% . The coefficient of correlation between 

cytological grade and histological grade was  0.879   and P value was 0.001   which indicated a 

strong correlation and significant association between the cytological and histological grade. 

Sensitivity was maximum in cytological grade I and grade III tumors ( 100  %) and least in 

cytological grade II tumors ( 71.42%). Specificity was maximum in cytological grade II tumors ( 

100%) and least in cytological grade I and III tumors ( 93.75%). Conclusions: Cytological grade 

strongly predicts histological grade and is useful in selecting neoadjuvant chemotherapy.

The incidence of breast cancer in recent decades has 

increased worldwide, mainly due to improvements in screening 

and diagnosis, as well as to changes in the lifestyle and habits of 

women[1]  Breast cancer is the most common non skin 

malignancy in women and it is second only to the lung cancer as a 

cause of cancer death.[2] Incidence of breast cancer increases 

with age like that of other epithelial tumors. Patients with breast 

cancer will have very good prognosis if detected at an early 

stage.[3] According to GLOBOCAN 2012 project, breast cancer is 

the second most common cancer in the world with an incidence 

of 1.67 million cases. Breast cancer is the most common cancer in 

women in India ,way ahead of cervical cancer. In India 1,44,937 

women were newly detected with breast cancer and 70,218 died 

of breast cancer. Male breast carcinoma accounts for less than 

1% of all cases (male and female) of diagnosed breast cancer & 

less than 1% of all cancers in men.[4]  Breast cancer incidence 

peaks between the ages of 40 and 50 year, with a mean age of 

occurrence at 47 years. Breast cancer patients in India mostly 

presents with palpable lump and with the lymph node 

metastasis at the time of diagnosis.[5] 

A method of  definitive diagnosis of the breast lesions is 

therefore needed in order to reassure the patient and to offer best 

possible treatment.[6] Grading of breast carcinoma has both 

therapeutic and prognostic significance. Cytological grading is 

done by Robinson grading system based on 6 parameters: cell 

dissociation, nuclear size, cell uniformity, nucleoli, nuclear 

margins, and nuclear chromatin, and is correlated by Elston & Ellis 

modification based on tubule formation, nuclear pleomorphism 

and mitoses. Each parameter is given a score of 1, 2 or 3. The scores 

are added up to get the total scores for grading the carcinomas.[7]  

FNAC has superceded the use of frozen section examination in the 

diagnosis and management of patients with breast cancer, and 

plays a major role as an important preoperative assessment along 

with clinical correlation and mammography which are referred to 

as the 'Triple test'.[8]

This study aims to estimate the benefits of using Robinson 

grading system in  fine needle aspiration for breast cancer and to 

estimate the correlation of Robinson grading system in fine needle 

aspiration and histological grading system of modified Bloom 

Richardson in breast cancer.

Materials and Methods

Thirty four cases of infiltrating duct carcinoma (IDC) breast, 

diagnosed on cytology, and undergoing surgery were included in 

the study. May-Grunewald-Giemsa (MGG)stained smears were 

evaluated and the tumor was graded based on the grading system 

described by Robinson et al. In the Robinson's grading system, six
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 different cytological parameters, namely cell dissociation, cell size, 

cell uniformity, nucleolus, nuclear margin, and nuclear chromatin 

were used to grade the tumors. A score of 1-3 was given to each of 

these parameters, and the tumor was graded by adding up the 

scores.

Grade 1- Score of 3 to 5 

Grade 2- Score of 6 to 7 

Grade 3- Score of 8 to 9

Histopathological correlation was done wherever surgical biopsy 

specimen was received. All cases of Infiltrating Duct Carcinoma-Not 

Otherwise Specified type were  graded as per modified Scarff Bloom 

Richardson's criteria based on 3 parameters - amount of tubule 

formation, nuclear pleomorphism and mitoses. Each parameter was 

given a score of 1, 2 or 3 and the scores were added up to give the 

final grade as shown below:

The overall score for each case ranged from 3 to 9. Statistical analysis 

was performed using Statistical Package for the Social Sciences 

(SPSS) statistical software package . P value <0.05 was considered 

statistically significant.

RESULTS

Of these 28 cases, 20 underwent a surgical procedure with the 

excision of the neoplasm . The cytological diagnosis of carcinoma 

was confirmed in all these cases.  The breast aspirates were graded 

using the Robinson's criteria and the results showed a Grade 1 

category in 6 cases, Grade 2 category in 12 cases, and Grade 3 

category in 10 cases. 20 cases were subsequently graded on 

histology using Elston's modification of Bloom-Richardson grading 

system. On histological grading, 12  cases belonged to histological 

grade II, and 4 cases belonged to histological grade I and histological 

III each. Table 1 shows comparison of the case distribution between 

the cytological grade and histological grade. The cytological 

diagnosis of carcinoma was confirmed in all these cases. With regard 

to grading, there was correlation of cytological grade with histologic 

grade in 18 cases ( 4 cases-grade 1, 10 cases-grade 2 and 4 cases-

grade 3) fig 1. There was discrepancy in 2 cases. In 1 case, the grade 

given at cytology was grade 1 and at histology it was downgraded to 

grade 2. In other case, it was upgraded to grade 2 at histology which 

was of grade 3 at cytology.

Table 1: Cytohistopathological grading of infiltrating duct 

carcinoma-NOS type

Table 2 : Comparison  of  case distribution between the 

cytological and histological grades

Table 3 : Comparison of concordance rates between the 

cytological and histological grade

Table 4 : Sensitivity  and specificity of Robinson cytological 

grading system 

Table 5: Comparison of concordance rates in different studies 

with the present study employing Robinson's cytological 

grading system
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Figure 1: (a) Cytological grade I tumor showing cohesive clusters of 

cells with smooth nuclear membranes, vesicular chromatin, and 

inconspicuous nucleoli (MGG stain, x1000). (b) Cytological grade II 

tumor showing cells having visible nucleoli, granular chromatin, and 

moderate pleomorphism (MGG stain, x1000). (c) Cytological grade III 

tumor showing cells with highly pleomorphic nuclei, prominent 

nucleoli, and budding of nuclear membrane (MGG stain, x1000)

Discussion 

FNAC is a routinely used investigation for rapid diagnosis of 

breast cancer. The ability to predict the accurate grade on cytology 

smears would add to the diagnostic value of FNAC, without any 

additional morbidity or expense for the patients. The purpose of 

prognostic grading on cytology is to identify high-grade tumors that 

are more likely to respond to chemotherapy than the low-grade 

tumors, which may be better suited to pretreatment with 

tamoxifen[9]. Of the various cytological grading methods described 

for breast cancer, the method proposed by Robinson et al [10] has 

been widely accepted. The concordance rate between the 

cytological grade (using Robinson's method) and histological grade, 

obtained in our study, was 78% that was found to be fairly 

comparable to that reported by previous studies [Table 5 

][11,12,13-21].

The lack of correlation between cytological and histological 

grading in 14% of our cases may be the presence of varying degrees 

of atypia within the same tumor and interobserver subjectivity 

when assigning a cytological nuclear grade [21] . Another possible 

reason for the discordance may be the difficulty in identifying 

features such as nuclear margins (smooth/buds/folds), chromatin 

clumping, and granularity on cytology smears[13]. We found a 

statistically significant correlation between the cytological and 

histological grade with a “r” = 0.879 and P value  of  <0.001 [Table 3].

In the present study, we found sensitivities of 100%, 71.4%, and 

100% for cytological grade I, II, and III tumors, respectively.Sultana 

and Rehman[15] reported  lowest sensitivity of cytological grade III 

tumors (37.50%) as compared to 96.96% for cytological grade I and 

87.18% for cytological grade II tumors. We found that Robinson's 

cytological grading system was highly specific for cytological grade 

II tumors(100%),while it is moderately specific for grade I tumors 

(93.75%) and  grade III tumors .This low specificity could also be 

due to the variation in cytological features in different areas of 

tumor on histology, which cannot be appreciated in cytology 

because of limited area of approach (93.75%), 

Although many studies have been conducted on cytological 

grading of breast cancer, only a few of them have calculated the 

sensitivity and specificity of cytological grading system in each 

grade. In this study, we have separately calculated the sensitivity and 

specificity of Robinson's cytological grading system in each grade 

that conveys how accurately this system has diagnosed the grade I, 

II, and III cases on cytology. Cytological grading on FNAC smears 

provides information about the aggressiveness of  the tumor, which 

i s  a  c r u c i a l  p a r a m e t e r  f o r  s e l e c t i n g  n e o a d j u v a n t  

chemotherapy/hormonal therapy. FNAC is especially useful in low-

resource settings, where core biopsy is not routinely performed for 

diagnosis, and the treatment is often based on the cytology report 

itself. The National Cancer Institute (NCI),Bethesda, sponsored 

conference has recommended that tumor grading on FNAC material 

should be incorporated in cytology reports for prognosis [22]. 

Conclusion 

Our study shows that it is possible to grade breast cancer on fine-

needle aspirates and that the cytological grade corresponds well 

with the histological grade. The cytological grade also provides 

relevant prognostic information regarding the aggressiveness of the 

tumor . Thus, it is suggested that a conscious effort should be made 

to include the cytological grade in all the FNAC reports of breast 

cancer so as to guide the surgeon regarding the judicious use of 

neoadjuvant therapy and hence avoiding overtreatment of low-

grade cancers.

References:

[1].  Santos GTD, Prolla JC, Camillo ND, Zavalhia LS, Ranzi AD. Clinical and 
pathological factors influencing the survival of breast cancer patients with 
malignant pleural effusion. J Bras Pneumol. 2012;38(4):487-93.

[2].   Lester SC. The Breast. In: Robbins and Cotran Pathologic Basis of Diseases. 
Ku m a r  V,  Ab b a s  A K ,  Fa u s to  N,  A s te r  J C  ( e d s ) .  9 t h  e d .  
Philadelphia:Elsevier,2015, p1043-71.

[3].   Lakhani SR, Ellis IO, Schnitt SJ, Tan PH, van de Vijver M.J.(Eds.): WHO 
classification of Tumors of the Breast. IARC: Lyon 2012.

[ 4 ] .   S t a t i s t i c s  o f  b r e a s t  c a n c e r  i n  I n d i a :  G l o b a l  
comparison.www.breastcancer.india. net/statistics.2012.[Accessed on 
01-6-17] Available at http:// GLOBOCAN. IARC. FR.

M.S. Siddegowda 7128-7131 /  Int J Biol Med Res.2020; 7(4):  



[5]. Yadav R, Sen R, Preeti. Role of receptors in breast cancer. International 
Journal of Advanced Biological Research 2012;2(4):561-71.

[6]. Aslam S, Hameed S, Afzal T, Hussain A. Correlation of FNAC and 
histological diagnosis in the evaluation of breast lumps. JUMDC 2012 Jul-
Dec;3(2).

[7].  Charusheela RG, Chandanwale SS, Ruchika A, Shruti V, Anjali HD. Robinson 
cytological grading of breast carcinoma on fine needle aspiration 
cytology-An overview. IJPBS. 2013; 3(2):564-570.

[8]. Muddegowda PH, Lingegowda JB, Kurpad R, Konapur PG, Shivarudrappa 
AS, Subramaniam PM. The value of systematic pattern analysis in FNAC of 
breast lesions: 225 cases with cytohistological correlation. Journal of 
Cytology 2011;28(1):13-8.

[9]. Katz RL. A turning point in breast cancer cytology reporting: Moving from 
callowness to maturity. Acta Cytol 1994;38:881-3.

[10]. Robinson IA, McKee G, Nicholson A, D'Arcy J, Jackson PA, Cook MG,et al. 
Prognostic value of cytological grading of fine-needle aspirates from 
breast carcinomas. Lancet 1994;343:947-9.

[11] Khan N, Afroz N, Rana F, Khan MA. Role of cytologic grading in 
prognostication of invasive breast carcinoma. J Cytol 2009;26:65-8.

[12] Ravikumar G, Rout P. Comparison of cytological versus histopathological 
grading of invasive ductal carcinoma of the breast with correlation of 
lymph node status. Middle East J Cancer 2015;6:91-6. [13]. Chhabra S, 
Singh PK, Agarwal A, Bhagoliwal A, Singh SN. Cytological grading of breast 
carcinoma -A multivariate regression analysis. J Cytol 2005;22:62-5.

[14].  Das AK, Kapila K, Dinda AK, Verma K. Comparative evaluation of grading of 
breast carcinomas in fine needle aspirates by two methods. Indian J Med 
Res 2003;118:247-50.

[15]. Sultana T, Rahman AJ. Cytological grading of duct cell carcinoma, NOS of 
breast and its correlation with histological grading. Bangladesh Med Res 
Counc Bull 2006;32:49-54.

[16]. Sinha SK, Sinha N, Bandyopadhyay R, Mondal SK. Robinson's cytological 
grading on aspirates of breast carcinoma: Correlation with Bloom 
Richardson's histological grading. J Cytol 2009;26:140-3.

[17]. Kalhan S, Dubey S, Sharma S, Dudani S, Preeti, Dixit M. Significance of 
nuclear morphometry in cytological aspirates of breast masses. J Cytol 
2010;27:16-21.

[18]. Rekha TS, Nandini NM, Dhar M. Validity of different cytological grading 
systems of breast carcinoma--a hospital-based study in south  India. Asian 
Pac J Cancer Prev 2011;12:3013-6.

[19]. Lingegowda JB, MuddeGowda PH, Ramakantha CK, Chandrasekar HR. 
Cytohistological correlation of grading in breast carcinoma. Diagn 
Cytopathol 2011;39:251-7.

[20]. Pandya AN, Shah NP. Comparative evaluation of Robinson's cytological 
grading with Elston and Ellis' Nottingham modification of Bloom 
Richardson histopathology grading for breast carcinoma. Natl J 
Community Med 2012;3:491-5.

[21]. Das S, Kalyani, Kumar H. Breast carcinoma aspirates: A study on cytological 
grading. Int J Basic Appl Med Sc 2012;2:189-95.

[22]. The uniform approach to breast fine-needle aspiration biopsy. National 
Cancer Institute Fine-Needle Aspiration of Breast Workshop 
Subcommittees. Diagn Cytopathol 1997;16:295-311

7131

 
All rights reserved.

Copyright 2010 BioMedSciDirect Publications IJBMR - ISSN: 0976:6685.c

M.S. Siddegowda 7128-7131 /  Int J Biol Med Res.2020; 7(4):  


	Page 1
	Page 2
	Page 3
	Page 4

