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Correlation of Histopathological Study of Breast Lesions with 
Cytology and Mammography as a Measure of Internal  

Quality and Diagnostic Accuracy

Introduction
Breast lesions are a heterogeneous group of disorders 
ranging from inflammatory lesions to invasive cancers.
[1] Diseases of the breast are showing a rising trend 
worldwide.[2] Carcinoma of breast is the most common 
malignant tumour, causing death in women with more 
than 1,000,000 cases worldwide annually.[3,4] In India, 
breast cancer is the second common malignancy after 
cervical cancer and it is detected in 20 per 1,00,000 
women.[5] About 5-55% of all females suffer from breast 
diseases in their lifetime. Benign lesions of the breast are 
usually seen in the reproductive age, these are thought to 
be hormone induced and there is drastic fall in incidence, 
after menopause  due  to  absence  of  ovarian stimulation.
[6,7] Benign Breast Diseases are more common than 
malignant ones.[8] Benign breast lesions deserve attention 
because of their high incidence, their impact on women’s life 
and due to cancerous potential of some histological types.

[9] Clinically, palpable lump is the commonest presentation 
followed by nipple discharge and pain along with other 
symptoms.[10]Many countries performing breast cancer 
screening programs aimed at detecting early disease in 
asymptomatic women.[11] “Triple diagnostic technique” 
which includes Clinical examination, Mammography and 
FNAC, which determines the diagnosis and assess the need 
for open biopsy, was suggested by Kreuzer and Boquoi and 
Hermansen et al.[12,13] Excision biopsy was practiced in the 
past, but presently, imaging and needle biopsy makes it 
possible to reduce surgical excision of benign breast lesions 
to a minimum.[14] Main aim of imaging is early detection of 
lesions and reducing mortality. The main purpose of fine 
needle aspiration cytology (FNAC) of breast lump is to 
confirm cancer pre-operatively and to avoid radical surgery 
in specific benign conditions.[15]

However, the aspiration cytology is not a substitute for 
conventional surgical histopathology as a definitive 
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ABSTRACT

Background: Breast cancer is the one of the leading causes death in women. Triple test approach has been widely accepted in asymptomatic 
women for the preoperative diagnosis of the breast lesions. Triple test includes clinical examination, mammography and Fine Needle 
Aspiration Cytology (FNAC) to differentiate between neoplastic and non-neoplastic lesions, histopathological confirmation being the gold 
standard for neoplasticlesions and best management plan for the patient.

The aim was to study the histopathological spectrum of breast lesions and correlate the cytological and radiological findings with 
histopathological examination and to determine sensitivity, specificity and diagnostic accuracy of  FNACand mammography in the diagnosis 
of the breast lesions.

Methods: The study comprised of 552 casesofhistopathologically diagnosed breast lesions over the period of twelve years in a rural tertiary 
health care centre catering rural population.

Results: Of the 552 cases examinedhistopathologically, 375 cases (67.9%) were benign lesions, 177 cases (32.1%) were malignant. 
Fibroadenoma was the commonest benign lesion, whereas infiltrating ductal carcinoma was the commonest malignant tumour. Incidence of 
phyllodes tumour was significantly higher compared to other studies. Overall sensitivity, specificity and diagnostic accuracy of FNAC and 
mammography were 95.9%, 98%, 96.6% and 84.7%, 78.5%,81.1% respectively.

Conclusion: Histopathology plays an important role in diagnostic and therapeutic management of neoplastic breast lesionswith preoperative 
Triple test being an important supportive investigation in rapid diagnosis withfairly good sensitivity,specificity and diagnostic accuracyin 
neoplastic lesions. Significantly higher incidence of phyllodes tumor needs further investigation for causative mechanism.
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diagnosis is not always possible by cytology, it also has some 
limitations but categorization of disease and differential 
diagnosis can be provided in the majority of cases.[16] With 
this in mind, an attempt was made to evaluate the breast 
lesions in context with histopathological correlation of 
cytological diagnosis to understand the lesion more clearly 
and also one of the objective tool used for Internal Quality 
Control. Similar correlation was done with mammography.

The aim of the study was to describe different 
histopathological lesions of breast in context with age, sex 
and mode of presentation and to compare these findings 
with cytological and mammographic findings to calculate 
sensitivity, specificity and diagnostic accuracy as a quality 
control measure. The lesions were classified according to 
recent World Health Organization (WHO) classification 
tofind out the most common benign and malignant lesions 
of breast.

Materials and Methods
This was an analytical study, which was conducted at 
the Department of Pathology, Mahatma Gandhi Medical 
College and Research Institute (MGMCRI), Pondicherry 
which is a rural tertiary care hospital catering rural 
population of Pondicherry and near-by Cuddalore district 
of Tamilnadu. The Institutional Human Ethics Committee 
approved this study.The breast biopsies received through 
mastectomy or lumpectomy from January 2005 to January 
2016 in the Department of Pathology, Mahatma Gandhi 
Medical College and Research Institute, Pondicherry were 
included in study. The specimens were analysed with 
reference to clinical features, gross and light microscopic 
findings with final histopathological diagnosis. Five 
hundred and fifty-two breast specimens were received 
during this period.  Histopathology of the tumors 
was studied along with clinical variables namely age, 
sex. The tumors were classified according to WHO 
classification.  These findings were analyzed and 
compared with findings of cytology and mammography 
wherever available.

Results
This study included 553 specimens of breast lesions in 
the Department of Pathology, MGMCRI, Pondicherry. 
During the study period, the occurrence of breast lesions 
was maximum in third decade, accounting for 153 (27.7%) 
cases. Benign lesions were more common in this age group. 
There were 89 cases (16.1%) in the fifth decade, in which 
most of the lesions were malignant lesions. In the present 
study, female predilection was seen. Among the 553 cases 
studied, 527 cases were females and 26 cases were males. 
In the present study,most common clinical presentation 
was breast lump accounting for 90% followed by nipple 
discharge and pain.

In histopathological examination of 553 cases, 67.5% 
(375) cases accounted for benign lesions. In these benign 
lesions, 72.3% were benign neoplasm, majority were 
Fibroadenomas. Distribution of Benign lesions is shown 
in Table 1. On Histopathological Examination,32.1%(177) 
cases were diagnosed as malignant lesions.Out of these 
177 malignant lesions, 154 showed invasive ductal 
carcinomas and two cases were diagnosed as invasive 
lobular carcinoma.Distribution of remaining malignant 
lesions was as shown in Table 2.

Cytological Correlation of Breast Lesions: Out of 553 
cases, cytological evaluation was available for 537 cases. 
Table 3 shows correlation of Cytology and Histology 
in these 537 cases.[Fig 1 & 2].Fifteen cytology cases 
accounted for false negative and four cases for false 
positive. The sensitivity, specificity, accuracy, positive and 
negative predictive value of FNAC was found to be 95.9%, 
98%, 96.6%,99.1% and 91.3% respectively. 

Radiological correlation of Breast lesions:
In present study, out of 553cases, 143 patients with 
palpable breast lump underwent mammography and 
subsequent pathological examination.[Fig 3 & 4] 
Mammography showed more malignant lesions than 
benign because mammography was done after 35 years 
of age. Comparison ofMammographic diagnosis and 
Pathological diagnosis was as shown in Table 4. Table 
5 shows Radio-Histopathological correlation. I n 
present study, sensitivity, specificity, accuracy, positive and 
negative predictive value of mammography was 84.7%, 
78.5%, 81.1%,73.5% and 88% respectively. 

Discussion
Breast lesions are one of the most common lesions 
encountered in clinical practice. In the present study, the 
frequency of benign lesions was higher than malignant 
lesions, as is seen in other studies.[17-22] The present 
study showed that majority of non-neoplastic cases were 
in the third decade followed by second decade.Malignant 
lesions were common after 5th decade. Astudy conducted 
by other authors also showed similar findings.[19,23,24]

Among the benign lesions, fibroadenoma (64.30%) was the 
commonest benign breast lesions and fibrocystic disease 
(13.9%) was the second common benign breast lesion with 
peak occurrence in 3rd decade of life,as seen in other studies.
[18,19]In the present study, infiltrating ductal carcinoma was 
the most common type of invasive carcinoma. Our findings 
correlated with studies conducted by other authors.[18,25,26,27]

In our study, 15 cases reported on cytology turned out 
to be false negativity.Out of these,10 cases reported as 
fibrocystic disease of breast on cytology showed features 
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Table 1: Frequency of individual benign breast lesions histopathologically(n=375).
Histopathological diagnosis No. Of cases Percentage
1. Inflammmatory Lesions[n=24 (6.4%)]
• Breast abscess 09 2.4%
• Chronic mastitis 07 1.9%
• Granulomatous mastitis 06 1.6%
• Duct ectasia 02 0.5%
2. Benign proliferative disorders [n=55(14.7%)]
• Fibrocystic change 51 13.6%

• Sclerosingadenosis 02 0.5%
• Atypical epithelial hyperplasia 02 0.5%
3. Benign neoplasm[n=271 (72.3%)]
• Fibroadenoma 238 63.5%
• Lactating adenoma 01 0.3%
• Phylloidetumour 23 6.1%
• Benign Intra ductal papilloma 03 0.8%
• Lipoma 02 0.5%
• Tubular adenoma
4. Miscellaneous[n=25(6.6%)] 04 1.1%
• Gynecomastia 25 6.7%
•	 Total 375 100%

Table2: Frequency of individual malignant breast lesions histopathologically
Histopathological diagnosis No. Of cases Percentage
Invasive duct carcinoma 154 87%
Invasive lobular carcinoma 02 1.12%
Ductal carcinoma insitu 12 6.8%
Medullary carcinoma 02 1.12%
Papillary carcinoma breast 01 0.56%
Mucinous carcinoma 02 1.12%
Malignant phylloides 03 1.69%
Metastatic carcinoma 01 0.56%
Total 177 100%

Table3:Cytological and histopathological correlation in general of all breast lesions

HISTOPATHOLOGICAL 
DIAGNOASIS(n=537 cases)

Cytology diagnosis (n=537 cases)
Benign Carcinoma Suspicious of malignancy Unsatisfactory

Benign lesions (363) 354[TN] 3[FP] 1[FP] 5
Malignant (174) 15[FN] 145[TP] 14[TP] 0
Total(537) 369 148 15 5

TN=true negative,TP=true positive,FN=false negative,FP=false positive

Table 4: Radiological correlation of breast lesions
BIRADS n=143(%) Histopathological diagnosis Total No. Of cases(143)
 BIRADS -I 0 - -

 BIRADS-II-27 (19%) 

acute suppurative lesion
ductal carcimona-in-situ
Fibroadenoma
fibrocystic disease

01
01
14
10
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BIRADS n=143(%) Histopathological diagnosis Total No. Of cases(143)

 BIRADS-III-32(22%) Benign 
Malignant

25
07

 BIRADS-IV- 25(17%) Benign
Malignant 

15
11

 BIRADS-V- 36 (25%) Benign 
Malignant 

03
33

 BIRADS-VI–23 (16%) Malignant 23

Table 5: Radio –histopathological correlation

Mammographic findings(n=143)
Histopathological diagnosis

Benign Malignant
Benign [BIRADS I,II,III] (59) 50 09
Malignant[BIRADS IV,V,VI] (84) 18 66

Fig. 1: Fibroadenoma showing predominantly 
intracanalicular pattern.(H&E 10x) Inset: cytology 
showing monolayered sheets of monomorphic cells with 
bare nuclei in the background (H&E 10x)

Fig. 3 :Fibrocystic change showing epitheliosis, cystically 
dilated glands. (H&E  10x). Inset: Mammography showing 
low density round calcification in multiple lobules.

Fig. 2: Benign Phyllodestumor showing leaf-like 
proliferation of stromal cells(H&E 10x). Inset: Cytology   
showing  spindle shaped stromal cells.(H&E 4x).

Fig. 4: Infiltrating ductal carcinoma NOS type.(H & E 10x)
Inset:mammography showing irregular radio-opaque 
lesion with speculated margins.
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of low grade DCIS on histology. Five cases reported as 
benign proliferative breast disease with atypia on cytology 
showed features of Infiltrating Ductal Carcinoma in 3 cases 
and lobular carcinoma in 2 cases on histology. This was 
due to inappropriate sampling and non targeted FNAC. 
This is one the common pitfalls and diagnostic dilemma 
of cytology, due to non-availability of architecturalfeatures 
and low grade cytological atypia on cytology smears.USG 
guided targeted FNAC can be helpful in diagnosis of missed 
out lesion. Careful evaluation of cytological features and 
adhering to criteria of adequacy of smear could be helpful 
to overcome these pitfalls.Also, reporting on smears with 
low cellularity should be avoided by repeating FNAC so 
that adequacy criteria are satisfied.In our study, four cases 
accounted for false positive cases.This can be avoided by 
correlating with mammographic and clinical features and 
advising biopsy in suspicious cases.The overall accuracy 
of cytology in diagnosis of breast lesions has been reported 
to be 95% to 100% in various studies in literature.The 
sensitivity, specificity and diagnostic accuracy of FNAC 
in other studies was comparable with our study.[28,29]FNAC 
is the mainstay in the diagnosis of breast lesions, but it 
cannot always be relied upon in isolation.FNAC should be 
used with the idea of ‘complimenting’, not competing with 
routine Histopathological examination.

In the present study, pitfalls were also found in 
mammography. Fifteen cases reported as BIRADS IV on 
mammography, turned out to be benign on histopathology 
and three cases reported as BIRADS V, turned out to 
be malignant on histopathology.In the present study, 
sensitivity and specificity of mammography was 84.7% 
and 78.5% respectively. These results were close to Taori 
et al’s findings, where as studies conducted by Warren and 
Baker found higher diagnostic accuracy of 85 % and 89% 
respectively in mammography.[30,31,32] This indicates that 
histopathological evaluation remains the golden Standard.

The current study provides Hospital based 
epidemiological data on Correlation of Histopathological 
diagnosis with Cytological and Radiological diagnosis 
for a period of 12 years. 

Conclusion
The present study highlights importance of 
histopathological correlation to find the true nature of the 
lesion. Histopathological study acts as an internal quality 
measure for Cytological and Mammographic diagnosis 
and is the gold standard for diagnosis of neoplastic lesions.
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