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Objective:  To determine the accuracy of imprint cytology as an intraoperative diagnostic procedure for breast lesions with 

histopathological correlation. 

Materials and Methods:  This was a descriptive study on 40 cases of breast lesions comprising of inflammatory, benign & 

malignant lesions including their margins etc. It was conducted at King Edward Medical University, Lahore in collaboration 

with all Surgical Departments of Mayo Hospital. Relevant clinical data was recorded in a proforma. Both touch and scrape 

imprints were prepared from all the lesions and stained with May-Grunwaled Giemsa and Haematoxylin & Eosin stains. The 

imprints were subsequently compared with histopathology sections. 

Results:  When we used atypical cases as negative both touch and scrape imprints gave sensitivity, specificity, positive 

predictive value, negative predictive value and accuracy at 100%. However when we used cases with atypia as positive, 

sensitivity and negative predictive value were 100% with both touch and scrape imprints. Specificity, positive predictive 

value and accuracy were 71%, 86%, 85.5% respectively with touch imprints and 78%, 89%, 89% respectively with scrape 

imprints. No diagnostic difference was noted between the results of both stains. All the imprints were well correlated with 

histopathological diagnosis. 

Conclusion:  Imprint cytology is an accurate and simple intraoperative method for diagnosing breast lesions. It can provide 

the surgeons with information regarding immediate clinical and surgical interventions. 

Keywords:  Breast lesions, Fibroadenoma, Fibrocystic disease, Histopathology, Imprint Cytology, Malignant, Lobular carci-

noma, Phylloides tumor. 
 

 

Introduction 
Lesions of the breast which are predominantly confined to 

the female, have gained a great deal of global attention 

because of increasing mortality and morbidity caused by 

breast cancer. Clinically, the majority of our patients pre-

sented with a palpable mass, inflammatory reddening, 

nipple discharge or mammographically detected abnormali-

ties.
1,2

 Majority of these conditions were clinically confused 

with malignancy. Data from the Western countries showed 

that about 70% of the women have fibrocystic disease 

(40%), fibroadenoma (7%), cancer (10%), inflammatory and 

others benign lesions (13%) while 30% of the patients had 

no pathological lesion in the breast. 

 In Pakistan the available data regarding the frequency 

of breast disease is different from that of Western countries 

because of lack of awareness, painless nature of the lump, 

socioeconomic and religious reasons. In Pakistan, carci-

noma of the breast occurs in relatively younger age group, is 

more frequently seen in multiparous women and is of high 

grade associated with regional lymph node metastasis.
2,4-6

 

 Lesions of the breast including carcinoma are poten-

tially curable, if diagnosed early and treated properly. For 

this purpose different strategies are in practice regarding the 

diagnosis and treatment of the breast lesions. Some of the 

diagnostic procedures are preoperative like mammography, 

ultrasound, FNA, core needle biopsy and incisional / exci-

sional biopsy. Some diagnostic modalities are used intra-

operatively like frozen section technique and imprint cyto-

logy. The diagnosis is ultimately confirmed by histopatho-

logical correlation.
7-14

 

 In the assessment of breast lesions, the most important 

role of diagnostic cytology is in making the binary decision 

between benign and malignant categories. Observation of 

normal and abnormal human cells, exfoliated or in imprints 

or scrapes was steadily and independently recorded through-

out the nineteenth century.
15

 

 Procedures like FNA, core needle biopsy and imprints 

are revolutionized by the use of imaging modalities which 

enhances visualization and sampling of lesions that are not 

easily localized by older methods.
16

 

 Breast cytology is generally considered to be part of the 

initial assessment of breast lesions. It is also used as an 

adjunct to frozen section in paraffin section histology to 

assist in reaching a diagnosis.
17

 Imprint cytology is a rapid 

and inexpensive diagnostic procedure which is being used 

for the diagnosis of lesions of various sites in the body.
12,13, 

14,18
 This procedure has also been applied successfully on 

breast lesions. It is recommended to use both touch and 

scrape preparations to achieve better results.
10,17-20

 

 We used the criteria of Yiangou, et al (1996) for diffe-

rentiating the benign and malignant breast lesions. The 

diagnostic classes were as C1–inadequate, C2- benign, C3- 

atypical probably benign, C4-suspicious probably mali-

gnant, C5-malignant.
11

 We then correlated our cyto- 
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diagnosis with histopathological diag-

nosis, using modified Bloom Richard-

son grading system.
21

 Lumpectomy 

margins were also evaluated by this 

method. Morphological aspects were 

taken into account while interpreting 

inflammatory and other breast lesions. 

 

Materials and Methods 
This study was conducted at King Ed-

ward Medical College, Lahore in colla-

boration with all surgical departments 

of Mayo Hospital. This was a descrip-

tive study to assess the accuracy of im-

print cytology in breast lesions comp-

leted in one year. The study was con-

ducted on 40 breast lesions including 

neo-plastic, inflammatory, lumpectomy 

margins etc. Non probability conveni-

ence sampling. Patients included in this 

study were from female sex of post 

pubertal age group. It included all the 

lesions like neo-plastic, inflammatory, 

lumpectomy margins etc. Formalin 

fixed samples were excluded. 

 

Data Collection Procedure 
Relevant clinical data regarding age, 

history and clinical examination was 

recorded on a proforma. The lesions 

were identified and cut intraopera-

tively. Excessive haemmorhagic fluid 

was washed away. Gross examination 

of the lesions was recorded on the pro-

forma. Four imprint smears were pre-

pared from the lesion. Out of four, two 

imprints were obtained by gently pres-

sing the clean dry glass slides against 

the cut surface of the lesion and rest of 

the two were scraped against the same 

site with the edge to get better cellu-

larity. The material on the edge was 

smeared over the slide using another 

glass slide. The same area of lesion 

was submitted in 10% formalin. Sli-

cing of the tissue was carried out for 

routine paraffin sectioning and staining 

 

Table 1: Cytological diagnosis of touch imprints of benign lesions. 
 

Diagnosis No. of cases C1 C2 C3 C4 C5 

Fibroadenoma   6 0 3 3 0 0 

Fibrocystic change   2 0 1 1 0 0 

Benign phylloides tumor   1 0 1 0 0 0 

Inflammatory   2 0 2 0 0 0 

Lumpectomy margins   2 0 2 0 0 0 

Infracted tubular adenoma   1 1 0 0 0 0 

Total 14 1 9 4 0 0 

 
Table 2: Cytological diagnosis of scrape imprints of benign lesions. 
 

Diagnosis No. of cases C1 C2 C3 C4 C5 

Fibroadenoma   6 0 4 2 0 0 

Fibrocystic change   2 0 1 1 0 0 

Benign Phylloides tumor   1 0 1 0 0 0 

Inflammatory   2 0 2 0 0 0 

Lumpectomy margins   2 0 2 0 0 0 

Infracted tubular adenoma   1 1 0 0 0 0 

Total 14 1 10 3 0 0 

 
Table 3: Cytological diagnosis of touch imprints of malignant lesions. 
 

Diagnosis No. of cases C1 C2 C3 C4 C5 

IDC 24 0 0 0 1 23 

Lobular carcinoma   1 0 0 0 1   0 

Malignant phylloides tumor   1 0 0 0 1   0 

Total 26 0 0 0 3 23 

 
Table 4: Cytological diagnosis of scrape imprints of Malignant lesions. 
 

Diagnosis No. of cases C1 C2 C3 C4 C5 

IDC 24 0 0 0 0 24 

Lobular Carcinoma   1 0 0 0 1   0 

Malignant phylloides tumor   1 0 0 0 1   0 

Total 26 0 0 0 2 24 

 

with Heamatoxylin and Eosin. Both touch and scrape 

prepara-tions were stained with May-Grunwald Giemsa and 

Heamatoxylin and Eosin. The imprints were examined by 

panel of consultants and then the results were correlated 

with histopathological diagnosis. Findings of the imprints 

and histopathology were recorded on the proforma. 
 

Tissue Processing 
An automatic tissue processor (Model RH-12 EP Sakura, 
 

Fine Technical Co. Ltd., Tokyo, Japan) was used for further 

processing of tissue blocks. About 17 hours were required 

for processing by this method. Different concentrations of 

ethyl alcohol were used for dehydration (70% alcohol for 

one hour x two changes, 90% alcohol for two hours x two 

changes and 100% alcohol for two hours x two changes). 

Clearing in two changes of xylene for one hour each. 

Tissues were impregnated in two changes of paraffin wax 
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with a melting point of 56
o
C for a 

period of 3 hours. Embedding of the 

tissues was done in paraffin wax using 

L-shaped metallic moulds. These blo-

cks were put in the refrigerator for a 

period of 4-6 hours. Each block was 

cut on a rotatory microtome. About 3-4 

micro meter thick tissue sections were 

obtained and placed in a water  bath 

with a temperature of 5
o
C below the 

melting point of paraffin wax. Cut rib-

bons of tissues were placed on albume-

nized glass slides. 2-3 sections of the 

tissue were placed on each glass slide. 

All the sections and smears (both tou-

ched and scraped) were stained with 

haematoxylin and eosin. 

 

Data Analysis 
Screening tests were applied. Sensiti-

vity, specificity, positive predictive 

value, negative predictive value and 

accuracy of imprint cytology were cal-

culated taking histopathology as gold 

standard. 

 

Results 
There were fourteen benign and twenty 

six malignant lesions. Fibroadenomas 

was from younger age group. All were 

mobile, encapsulated and with well 

defined margins. The colour was grey 

white and surface was nodular. Histo-

logically, mixed patterns were noted. 

 

Table 5: Touch and Scrape Imprints of Benign Lesions Considering Atypia as 

Negative. 
 

Diagnosis No. negative No. suspicious No. positive 

Fibroadenoma   6 0 0 

Fibrocystic change   1 0 0 

Benign Phylloides tumor   1 0 0 

Lumpectomy margins   2 0 0 

Inflammatory   2 0 0 

Infracted tubular adenoma   1 0 0 

Total 14 0 0 

 

Table 6: Touch Imprints of Malignant Lesions Considering Atypia as Negative. 
 

Diagnosis No positive No suspicious No negative 

IDC 23 1 0 

Lobular Carcinoma   0 1 0 

Malignant phylloides tumor   0 1 0 

Total 23 3 0 

 

Table 7: Scrape Imprints of Malignant Lesions Considering Atypia as Negative. 
 

Diagnosis No. positive No. suspicious No negative 

IDC 24 0 0 

Lobular carcinoma   0 1 0 

Malignant phylloides tumor   0 1 0 

Total 24 2 0 

 

Imprints revealed cohesive clusters of ductal epithelial cells with 

finger like projections. Many naked bipolar nuclei were seen. mild 

atypia was present. 

 Two cases of fibrocystic change were studied. The margins 

were ill defined. On cut section the lesions were leathery and 

whitish with cyst formation. Histologically, cystic changes, fibrosis 

and apocrine metaplasia were noted. Imprints revealed loose 

clusters of epithelial cells with many bipolar naked nuclei. Apocrine 

metaplasia and atypia were also noted. 

 One case of benign phylloides tumor was noted. This was firm 

in consistency. Microscopically, leaves like stromal nodules cove-

red by epithelium projecting into the space were noted. Imprints 

revealed increased number of spindle shaped stromal cells. 

 Two cases of inflammatory lesions were noted adjacent to are-

ola. Lesions were painful with overlying reddened skin. Cut section 

revealed dirty pink white oozing lesions. Margins were ill defined. 

Microscopically, acute on chronic mastitis and abscess formation 

were noted. Imprints revealed acute and chronic inflammatory cells. 

 

Table 8: Screening test considering atypia as 

negative (Touch and scrap imprint). 
 

Test Results Diseased Not Diseases 

Test Positive TP = 26 FP = 0 

Test Negative FN = 0  TN = 14 

Sensitivity = 100%, Specificity = 100%, 

PPV = 100%, NPV = 100%, Accuracy = 100% 

 

Table 9: Screening test considering atypia as posi-

tive (Touch and scrap imprint). 
 

Test Results Diseased Not Diseases 

Test Positive TP = 26 FP = 4   

Test Negative FN = 0  TN = 10 

Sensitivity = 100%, Specificity = 71%, 

PPV = 86%, NPV = 100%, Accuracy = 85.5% 
 

 Lumpectomy margins were identified due to tough 

whitish bands lining the cavity. Two cases were included. 

Histologically fibrosis was noted. Imprints revealed many 

macrophages against protienaceous background. 
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Fig. 1: A-Gross picture Fibroadenoma after surgery, B. photomicrograph of touch imprint of Fibroadenoma (H&E 5x) 

showing dispersion of uniform cells among tight sheets of epithelial cells, C. photomicrograph scraping (H&E stain 

5x) of tissue also shows same population of cells as seen in picture “C” but more crowding of cell population but 

stag horn pattern of clusters are more evident, D. photomicrograph acute mastitis (H&E stain 20x) on touch imprint 

 

 One case of infracted tubular adenoma was included. It 

was encapsulated with red oozing cut surface. Histology 

revealed infracted tubular adenoma. Imprints revealed pro-

tienaceous background against which were seen many mac-

rophages and nuclear debris. 

 We studied twenty six malignant cases. It included 

twenty four cases of invasive ductal carcinoma (no special 

type). After applying modified Bloom Richardson grading 

system, 18 cases were of grade III and six were of grade II. 

One case was of invasive lobular carcinoma and another 

was of malignant phylloides tumor. Imprints were well cor-

related with histological diagnosis. Indian file pattern was 

also appriciated in imprints helping diagnosis of lobular 

carcinoma. Features like pleomorphism, hyperchromatism 

and mitosis were clearly discernable on touch imprint as 

well. 

 All malignant cases were hard on palpation. No special 
 

drug history was noted. On cut section, all the lesions were 

hard with areas of fibrosis except lobular carcinoma which 

was rubbery in consistency. Cut surface was grey white in 

all cases. 

 Touch and scrape imprints were prepared from fourteen 

benign and twenty six malignant lesions. Cytological diag-

nosis was divided into five classes from C1 to C5. Smears 

were adequate in all the cases. In benign cases it was noted 

that no. of cases with atypia was more with touch imprints 

i.e, four while it remained three with scrape preparation. In 

malignant lesions, one case of IDC with C4 diagnosis on 

touch imprints turned out to be C5 on scrape preparation. 

Cytologic diagnosis remained the same with both H&E and 

May Grunwaled Geimsa stains. The cytological diagnosis 

was classified into three categories i.e.; negative, suspicious 

and positive. For practical purposes, cases with suspicious 

for malignancy were considered, as positive while 
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Fig. 2: A-Gross picture Carcinoma Breast after surgery, B. photomicrograph of touch imprint of invasive ductal carcinoma 

(H&E stain 40x) showing pleomorphic and hyperchromatic cells and loose sheets of malignant epithelial cells, C. 

photomicrograph touch imprints (Giemsa stain 40x) malignant cells making Indian file pattern, D. photomicrograph 

fibrocystic disease, cells are showing apocrine changes but having regular nuclear membrane as compared to 

picture “C” (H&E stain 40x) on touch imprint. 

 
calculating the results by applying screening tests. (All the 

results are shown in Table 1-7 and photomicrographs Fig 1-

2). 

 
Discussion 
The results of this study reveal that with satisfactory cellu-

larity imprints of breast lesions are very accurate, with high 

sensitivity and specificity. In our study none of the mali-

gnancies were scored as benign and no benign lesions were 

reported malignant on imprint cytology. In benign cases it is 

noted that no. of cases with atypia are more with touch 

imprints i.e., four while it remains three with scrape prepa-

rations. In malignant lesions, one case of IDC with C4 diag-

nosis on touch imprints turns out to be C5 on scrape prepa-

ration and this was a case with grade II carcinoma. This 

gives advantage to scrape preparation over touch imprints. 

This result is well supported by the study conducted by 

Veneti S and co-workers who recommended scrape prepa-

ration to get better cellularity.
22

 

 When we consider atypia as negative (with touch and 

scrape imprints), sensitivity, specificity, PPV, NPV and 

accuracy remained 100%. No false positive or false negative 

cases are noticed.  These results are very close to results by 

Veneti S and co workers where sensitivity, specificity and 

accuracy are 97.1%, 99.4% and 98.3% respectively.
22

 

 We noticed marked degree of differences in results 

when we consider atypia as positive cases. Here we find dif-

ferent results for touch & scrape preparation. Sensitivity and 

NPV remained 100% with both touch and scrape prepara-

tion however we find specificity, PPV and accuracy with 

scrape imprints as 78%, 89%, and 89% respectively. These 

results are different with touch imprints where specificity, 
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PPV and accuracy remains 71%, 86% and 85.5% respec-

tively .This gives more edge to scrape preparation. 

 These results are particularly important in benign 

lesions. Cellular atypia is seen in some cases of fibroade-

noma and fibrocystic change. These atypical findings are 

also described by Veneti et al and Jacobs et al.
22,23

 Bipolar 

cells are helpful in differentiating these lesions from mali-

gnancies. Jacobs et al and Anlauf et al also recommended 

clinical correlation and complementary diagnostic proce-

dures to avoid false diagnosis.
23,24

 Jacobs T W and cowor-

kers described the results of touch imprints of image direc-

ted breast CNB. Taking atypical and benign cases as nega-

tive, sensitivity and specificity were 94% and 95% respec-

tively but when atypical cases were grouped with positive 

cases, sensitivity and specificity were 100% and 75% res-

pectively.
23

 These values are very near to our study results 

inspite of the fact that the Jacobs study was conducted with 

CNB which is a routine practice these days. 

 Dutta et al prefer scrape imprints of breast lesions with 

diagnostic accuracy of 94.1%. He included benign, mali-

gnant and inflammatory lesions in his study. His results also 

supports our results where accuracy was 100% considering 

atypical cases as negative. He recommended the technique 

as rapid intraoperative diagnostic procedure.
19

 

 In cases of evaluation of lumpectomy margins, the 

accuracy turned out to be 85% by Creager et al.
25

 In our 

study we also successfully evaluated two such cases. This 

method allows survey of the entire surface area and allows 

reexcision to be performed during the initial surgery. Klim-

berg V S and associates also supported this method with 

sensitivity and specificity 100% respectively.
26

 Cox CE and 

co-workers are also with similar views.
27

 However Saarela 

et al did not recommend imprints as a method of assessing 

lumpectomy margins for at least early breast cancer. They 

were of the view that histologic margins are misleading in 

predicting residual cancer in re-excision specimen. They 

recommended wide excision or mastectomy in the manage-

ment of multifocal and nonpalpable tumor to minimize the 

risk of residual cancer.
28

 

 Lee observed that imprint cytology can provide infor-

mation about histologic patterns of the tumors but it can not 

provide information about the depth of infiltration.
29

 We 

also noticed Indian file pattern in case of lobular carcinoma 

but at the same time we are also in favour of the second con-

clusion by Lee.
29

 

 We recommend the use of CNB for imprint cytology 

for evaluating breast lesions at out patient setting. It will be 

a same day procedure. However March et al did not recom-

mend for immediate counseling and treatment planning
30

 

but we think that at least in benign lesions it can reduce 

patient anxiety. Like us, Veneti S et al also recommend this 

procedure because it can provide the surgeon with informa-

tion regarding immediate clinical management.
22
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