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ABSTRACT

Objectives: Carcinoma breast is most commonly diagnosed cancer in women. Fine-needle aspiration cytology (FNAC) and histopathology play very 
important role in diagnosing breast cancer. Main objective of this study is to compare the cytological and histopathological grading in invasive ductal 
carcinoma of breast.

Methods: The study was conducted in the Department of Pathology, Government Medical College, Patiala. Fifty patients with palpable breast lump 
were selected. The age of whom varied from 30 to 86 years. FNAC was done, smears were prepared and stained with Romanowsky and Papanicolaou 
stains. Cytological grading was done according to Robinson’s method. After surgery, the results were compared with histological grading according to 
Nottingham’s Modification of Bloom–Richardson method.

Results: On cytological grading of 50 cases, 25 (50%) cases were graded as Grade II, 21 (42%) as Grade I, and 4 (8%) as Grade III. Whereas on 
histological grading, Grades I, II and III tumors were 17 (34%), 22 (44%), and 11 (22%), respectively. Overall concordance of cytological grading with 
histological grading was 76% with a kappa value of 0.605 and p<0.001.

Conclusion: The study showed that the cytological grade correlates well with the histological grade. Cytological grade can be of great value in 
evaluating the aggressiveness of tumor, neoadjuvant chemotherapy and can be used as a prognostic factor for better management of patients.
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INTRODUCTION

Breast cancer is the leading cause of death worldwide. It accounts 
around 24% of all female cancers and 11.6% of malignancies in both 
the sexes together [1]. A recent data from Globocan 2020 (India) shows 
that a total of 178,361 new cases of breast cancer were diagnosed 
in 2020, which is the highest number than any other type of cancer 
diagnosed in India in 2020 [2]. There were 90,408 deaths due to breast 
cancer which is again the highest number of deaths as compared to the 
deaths due to any other cancer in India in 2020 [2]. The incidence of 
breast cancer is 4–7 times higher in the United States and Europe than 
in other countries, but rates are rising worldwide [3].

Invasive ductal carcinoma is a group of malignant tumors of breast 
that have tendency to invade adjacent normal breast tissues and also 
metastasize to distant organs. These lesions can be classified into the 
various histological types. Out of these, invasive ductal carcinoma, not 
otherwise specified (NOS), is most common type. Many terms have 
been used to describe these tumors, including invasive carcinoma of no 
special type (NST) or ductal carcinoma, NOS. Nowadays, preferred term 
accepted by the WHO is invasive ductal carcinoma, no special type. This 
occupies about 75–80% of all breast carcinomas [4].

Several parameters such as histological grading and hormone receptor 
markers have been used to measure special prognostic groups and to 
predict the response to treatment protocols. FNAC is valuable tool in 
work up of all breast abnormalities including the palpable and non-
palpable lumps. FNAC has very high sensitivity and specificity. The 
idea of cytological grading was to assess tumor before surgery so 
that most suitable treatment can be selected as soon as possible and 
morbidity associated with over treatment of low-grade lesion can be 
avoided. The essential aspect of the oncologic pathology has been the 
morphological appearance of tumors and can be correlated with the 

grade of malignancy [5]. Histological grading describes the microscopic 
growth pattern of the invasive ductal carcinoma as well as cytological 
characteristics of differentiation extent. Grading of the breast cancer has 
been shown to be of high prognostic significance by the various studies. 
If the histological grading correlates well with the cytological grading, it 
can be of great value in pre-operative prognostication and management 
of breast cancer. If grading is incorporated in cytology reports, it adds to 
objectivity, great reproducibility, and high authenticity to the report [6].

METHODS

This cross-sectional study was carried out on 50 patients in age group 
of 30–86 years with breast cancer at the Department of Pathology, 
Government Medical College, Patiala, Punjab. Patients who diagnosed as 
primary ductal carcinoma breast by FNAC, irrespective of age and sex, 
and all histopathology specimens with cytologically proven malignant 
tumors were included in the study. History of the patients was taken 
with relative thorough clinical examination.

FNAC of breast lump was done according to standard procedure using 
22–23 G needle fixed to 20ml syringe with the help of Franzen’s handle. 
Smears were stained with May–Grunwald–Giemsa and Papanicolaou 
stain. Cytological grading was done by Robinson’s grading method [6]. It 
considered six different cytological parameters, that is, cell dissociation, 
nuclear size, cell uniformity, nucleoli, nuclear margin, and chromatin 
pattern. Each parameter was given a score of 1–3. Scores were summed 
up to reach a final score and cytological grading was done accordingly. 
Score of 6–11 given Grade I, score of 12–14 given Grade II, and score of 
15–18 given Grade III (Table 1).

After surgery, specimens were fixed in 10% neutral buffered formalin 
for 24–72 hours, and then, grossing of the specimens was done. 
Sections were processed and stained with Hematoxylin and Eosin 
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stain. Confirmation of invasive ductal carcinoma, NST was done 
on histopathological examination. Histological grading was done 
according to Nottingham’s modification of Bloom–Richardson’s grading 
method [7]. It includes three parameters, that is, tubule formation, 
cellular pleomorphism, and mitosis per 10 HPFs. Score of 1–3 was 
given to each parameter, and then, scores were summed up to reach 
a final score. Histological grading was done accordingly. Score of 3–5 
was given Grade I, score of 6–7 given Grade II, and score of 8–9 given 
Grade III (Table 2).

Cytological grades were compared with histological grades. Statistical 
testing was done by percentage analysis and kappa (k) measurement 
of agreement.

Ethical issues
Ethical approval was taken from the Institutional Ethic Committee of 
Government Medical College, Patiala, before starting the study.

RESULTS

On cytological evaluation, all 50 cases were diagnosed as ductal 
carcinoma and grading was done using Robinson’s grading system.

The patients age ranged from 30 to 86 years with a mean age of 53 years 
(Table 3 and Fig. 1).

Maximum patients encountered of the 5th and 6th decades of age 
comprising 30 patients (60%) of total. Only one male patient aged 
65 years was encountered in our study (Fig. 1).

Out of total 50 cases, 21 (42%) were reported as Grade I, 25 (50%) as 
Grade II, and rest 4 (8%) as Grade III tumors on cytology by Robinson’s 
method (Table 4 and Figs. 2-4).

The cytological diagnosis of malignancy (invasive ductal carcinoma, 
NST) was confirmed in these 50 patients on histopathology and grading 
of tumors was done according to Nottingham’s modification of Bloom–
Richardson’s grading system. Seventeen (34%) cases were assigned 
Grade I, 22 (44%) cases Grade II, and 11 (22%) cases were given 
Grade III tumor (Table 4 and Figs. 2-6).

Overall concordance of cytological grading with histological grading 
was 76% (38/50). Kappa measurement of agreement was 0.605 
(k=0.605). Correlation of cytological grading with histological grading 
was highly significant (p<0.001).

DISCUSSION

Palpable lump of breast is a common clinical problem presented to 
surgeons and a multidisciplinary approach is used that based on “triple 
test,” that is, analyzing clinical and radiological findings in combination 

with cytological features, to diagnose the lesion and to determine 
the best treatment modality for the patient [8]. The importance of 
histopathological grading is very well established. As majority of 
the breast carcinoma cases diagnosed on FNAC, it is very important 
to perform grading on aspirates also, which can provide valuable 
information to the treating practitioner to plan the best management.

In our study, the age of 50 patients with carcinoma breast ranged from 
30 to 86 years with mean age being 53 years. Majority of the patients 
(60%) were in the 5th and 6th decades of life, as also reported in various 
Indian studies and studies from various Asian countries. Mean age 
of the breast cancer patients in six hospital-based cancer registries 
(NCRP, 1994–1998) had been reported to be 50–53 years [9]. Hospital-
based studies on carcinoma breast carried out at Delhi and Jaipur in 
the year 2002 also reported mean age to be 49 years and 48.8 years 
respectively [10].

Table 2: Nottingham’s modification of Bloom– Richardson grading system

S. No. Feature Score 1 Score 2 Score 3
1 Tubule formation >75% 10–75% <10%
2 Nuclear pleomorphism Small, regular uniform cells Moderate variation in shape and size Marked nuclear pleomorphism
3 Number of Mitoses/10 HPF 0–5 6–10 ≥11

Table 1: Robinson’s cytological grading system

S. No. Features Score 1 Score 2 Score 3
1 Cell dissociation Mostly in cluster Mixture of scattered singly and clusters Mostly scattered singly
2 Nuclear Size 1–2 times the RBC size 3–4 times the RBC size >5 times the RBC size
3 Cell uniformity Monomorphic Mildly pleomorphic Pleomorphic
4 Nucleoli Indistinct Noticeable Prominent
5 Nuclear Margin Smooth Folds Buds/clefts
6 Chromatin pattern Vesicular Granular Clumped and clearing

Table 3: Age-wise distribution of patients (n=50)

Age group (years) Number of patients Percentage
21–30 01 02
31–40 09 18
41–50 12 24
51–60 18 36
61–70 08 16
71–80 01 02
81–90 01 02
Total 50 100

Fig. 1: Age-wise distribution of patients (n=50)
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There are many cytological grading systems for carcinoma breast 
including Fisher’s, Mouriquand’s, Robinson’s, Howell’s, Khan’s, and 

Taniguchi’s grading system. These all grading systems have good 
correlation with Modified Bloom–Richardson grading system. As 
of more simplicity, easy reproducibility, more sensitivity, and more 
objective set of criteria, Robinson’s method was considered better than 
other methods [8–11].

In our study on 50 patients, the majority of the tumors on cytology 
were Grade II (50%), followed by Grade I (42%) and Grade III (8%). In 
the studies done by Robinson et al. [6] (1994), Khan et al. [12] (2003), 
Meena et al. [13] (2006), Phukan et al. [14] (2015), and Deshmukh 
et al. [15] (2020), maximum number of cases were reported as Grade II 
on cytology and were comprising 46.2%, 53.0%, 51.0%, 48%, and 48%, 
respectively, with average of 49.2%, which is almost equal to present 
study, where prevalence of this grade is 50.0%.

Although several markers have been used to identify specific prognostic 
groups and predict response to treatment, histopathological grade still 
remains one of the best and cost-effective predictors of tumor behavior. 
The assignment of histopathological grade to all the breast carcinomas 
has, therefore, been recommended as standard in all surgical pathology 

Table 4: Distribution of cases according to cytological and 
histological grading along with comparison between two 

grading systems (n=50)

Cytological grade Histological grade Concordance 
rateGrade I Grade II Grade III

Grade No. % No. % No. % No. % %
I 21 42 16 32 02 04 03 06 76.2%
II 25 50 01 02 19 38 05 10 76.0%
III 04 08 00 00 01 02 03 06 75.0%
TOTAL 50 100 17 34 22 44 11 22
Absolute concordance 76.0%
Kappa (K) 0.605
p value <0.001

Fig. 6: Invasive ductal carcinoma, no special type, Grade II 
(H and E ×400)

Fig. 5: Invasive ductal carcinoma, no special type, Grade I 
(H and E ×400)

Table 5: Comparison of concordance rate for individual grade in 
various studies

Authors Year Number 
of cases

Grade I Grade 
II

Grade 
III

Bhargava et al. [19] 2005 18 100% 83.3% 89%
Pandya and Shah [20] 2012 59 79.2% 73.1% 66.7%
Sood et al. [21] 2013 116 75% 70.7% 60%
Pal and Gupta [17] 2016 50 78.6% 79.3% 71.4%
Deshmukh et al. [15] 2020 50 66.7% 75.0% 85.7%
Present study 2021 50 76.2% 76.0% 75%

Fig. 4: Infiltrating ductal carcinoma breast, Grade III (MGG ×400)

Fig. 2: Bar chart showing distribution of cases according to 
cytological and histological grading along with comparison 

between two grading systems (n=50)

Fig. 3: Infiltrating ductal carcinoma breast, Grade II (MGG ×400)
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reports. On histopathology, Grades I, II, and III tumors were 34%, 44% 
and 22% respectively. In the study of Deshmukh et al. [15] (2020), 
Grades I, II, and III were 30%, 46%, and 24%, respectively, almost 
similar to our study.

Absolute concordance in our study was 76% which is very close to the 
absolute concordance in the studies of Meena et al. [13] (2006), Saha 
et al. [8] (2013), Handa et al. [16] (2014), Pal and Gupta [17] (2016), 
Jayasree at al. [18] (2020), and Deshmukh et al. [15] (2020), which was 
79%, 77.1%, 78%, 78%, 78.2%, and 75.8%, respectively, very close to 
present study.

Although concordance for different grades varied in different studies 
in the literature, concordance of individual grades in studies of Pandya 
and Shah [20] (2012), Pal and Gupta [17] (2016), and Deshmukh 
et al. [15] (2020) is almost similar with the present study. In contrast to 
our study, individual grade concordance in study of Bhargava et al. [19] 
(2005) and Sood et al. [21] (2013) is different which is probably due to 
difference in sample size and subjective variabilities (Table 5).

Cytological grading system demonstrated highly significant correlation 
(p<0.001) and a substantial kappa value of agreement (k=0.605) with 
the histopathological grading system.

The disparity between cytological and histological observations was 
anticipated and the reason may be due to the inability of cytological 
grading system to objectively assess tubule formation and mitotic 
index, as being the integral part of histopathological grading system.

CONCLUSION

This study showed that the cytological grade correlates well with the 
histological grade. Thus, it is feasible and fairly reliable to grade breast 
carcinoma on aspirate smears and incorporate it in the FNAC report. 
This can be of great value in evaluating the aggressiveness of tumor and 
neoadjuvant chemotherapy and can be used as a prognostic factor for 
better management of patients.
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