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Abstract 
Background:                                                                                                                                                                            

Objective: To evaluate the role of diastase-resistant periodic acid schiff (DPAS) in improving 

the efficacy of fine needle aspiration (FNA) in detection of cytological changes in breast lumps 

among Sudanese women in Khartoum State.                                                                                                                                            

Materials and methods: The study was carried out in Khartoum State (Sudan) among 201 

Sudanese women suffering from breast lumps. All patients were investigated by breast fine needle 

aspiration (FNA). The fine needle aspirations were used for preparation of two thin smears. One 

of the smears was immediately fixed by 95% ethyl alcohol, and used for subsequent 

Papaneucloux (PAP) stains. The other thin smear was air-dried and fixed in methanol for 

subsequent MGG stain.                                                                                                                               

Results: DPAS positivity (++ and +++) had correlated best with malignancy. Eleven cases had 

reliably upgraded from suspicious malignancy (DPAS positivity score ++) to confirmed 

diagnosis of  malignancy (DPAS positivity scores +++). There was a statistically significant 

association between DPAS scores and cytological assessment categories.  
Conclusion: DPAS positivity within atypical cells in FNA aspirates may assist in upgrading 

breast lumps from a suspicious to a malignant finding.  
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Introduction                                                                                                                                                                                                                                                 

Fine needle aspiration (FNA) is a fast, accurate, and minimally invasive means of obtaining a 

preoperative cytological diagnosis in symptomatic and screen detected breast lesions1. It is 

essential to ensure high accuracy of FNA results with respect to subsequent histological 

diagnosis to maintain surgical and radiological confidence in the service. The department of 

cytology at the Royal Victoria Infirmary, Newcastle upon Tyne, UK receives approximately 

1900 breast FNA specimens each year, one third of which derive from the local Breast Screening 

and Assessment Centre. The FNAs are taken by radiologists and surgeons, including trainees.  
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Most of the specimens are from dedicated one stop breast clinics; the cytopathologist issues an 

immediate verbal report to the clinician during the clinic based on staining of one or two direct 

smears for each needle pass. The final written cytology report follows staining of any remaining 

slides and the needle washout preparations.1 The consultant rota is arranged so that, whenever 

possible, the immediate and final reports are issued by different cytopathologists to serve as an 

internal quality control. We have noted that FNAs from breast carcinoma often contain 

intracytoplasmic material positive for periodic acid Schiff after diastase (DPAS)2. For many 

years we have used such DPAS staining to assist in making a reliable final diagnosis of 

malignancy in difficult breast FNA cytology samples that are otherwise suspicious of 

malignancy3. The aim of our current study was to assess DPAS staining in breast FNAs across 

the entire spectrum from benign to malignant breast disease, and to audit prospectively the 

influence of any staining on the final report. 

 Materials and Methods 

This was a prospective cross-sectional study. It was carried out in Khartoum State (Sudan) 

among two hundred and one Sudanese women suffering from breast lumps in governmental  

hospitals and private clinics in Khartoum City.                                                                                                         

The study was conducted during a period of four years from August 2016 to August 2020. All 

patients had attended the cytology clinics and were sent to the laboratory for breast fine needle 

aspiration (FNA).                                                                                                                                                

The fine needle aspirations were used for preparation of two thin smears. One of the smears was 

immediately fixed by 95% ethyl alcohol, and used for subsequent Papaneucloux (PAP) stains. 

The other thin smear was air-dried and fixed in methanol for subsequent MGG stain. 

DPAS staining was performed on unstained or destined MGG slide after cytological assessment. 

The slides were covered with damp filter paper, fresh saliva from us was applied to the filter 

paper, and the slide incubated for 30 minutes at 37°C.                                                                                           

The slides was then rinsed in water, covered with 1% periodic acid (BDH-Merck Ltd, 

Lutterworth, UK)3 for eight minutes, rinsed in distilled water, and covered with Schiff’s reagent 

(BDH-Merck Ltd) for 30 minutes, then washed in running water for 30 minutes, and 

counterstained with haemotoxylin4 . Starch granules, present as a contaminant in most slides, 

provide a proper internal positive control. In stained slides starch granules give an intensely and 

uniformly magenta color from the edge to the center of the slide.                                                                                                                             

Central pallor indicates a weak staining and may lead to false-negative staining5. Atypia was 

detected cytologically by using the standard criteria described by Ahmed and El Emirri6.                                                                                                                                                                   

Atypia was identified by the presence of two or more of the following malignant features7:                                                                                                                                               

* Nuclear enlargement associated with increased nuclear cytoplasmic ratio.                                                                

* Hyperchromatism.                                                                                                                                              

* Chromatin clumping with moderately prominent nucleation.                                                                              

* Irregular nuclear borders.                                                                                                                                           

* Bi- or multinucleation.                                                                                                                                          

* Scanty cytoplasm.                                                                                                                                                          

* Variations in size and/or shape of the cells and nuclei8.                                                             

The grading system used was the aspiration cytology (AC) grading from 0 to 5:                                                                                

* AC0 describes an inadequate specimen containing no breast duct epithelial cells.                                                
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* AC1 describes an inadequate specimen containing less than six groups of epithelial cells.                                     

* AC2 describes an adequate sample containing at least six groups with at least 12 duct epithelial 

cells in each group of benign cells.                                                                                                                     

* AC3 describes a sample with atypia that is probably benign.                                                                                        

* AC4 describes an atypia that is probably malignant (suspicious of carcinoma).                                                        

* AC5 describes a carcinoma that may be ductal, lobular, or mucinous.                                                                

For intracellular DPAS positivity we require a stain that gives an actual magenta color within the 

cytoplasm of cells that are round in shape and with a well defined crisp edges. Such DPAS 

staining is recorded as semiquantitative as follows:                                                                         

* Damaging ±.                                                                                                                                                     

* Equivocal unfavorable staining +.                                                                                                                                                

* Cells with concrete staining ++.                                                                                                                                  

* An intermediate number of cells with concrete staining +++7.                                                             
      

 

Results 
As elicited in Table (1), the diastase-resistant DPAS scores were found as follows: 
 

* Negative (±) 28 (13.9%) 

* Positive (+) 114 (56.7%)                                                                                                                                         

* Positive (++) 27 (13.4%)                                                                                                                                 

* Positive (+++) 32 (15.9%)                                                                                                                     
 

In Table (2), DPAS positivity (++ and +++) had correlated best with malignancy. Eleven cases 

had reliably upgraded from suspicious malignancy (DPAS positivity score ++) to confirmed 

diagnosis of  malignancy (DPAS positivity scores +++). There was a statistically significant 

association between DPAS scores and cytological assessment categories. Malignant findings are   
 

Table (1): The diastase resistant DPAS score 
 

DPAS score Frequency Percentage % 

Negative 28 13.9 

+ 114 56.7 

++ 27 13.4 

+++ 32 15.9 

Total 201 100.0 

 

significantly associated with DPAS (+++) scores (p- value = 0.017). As shown in Table (3), the 

aspiration cytology (AC) grades were as follows:                                                                                              

AC2 30 (14.9%), AC3 112 (55.7%), AC4 27 (13.4%), and AC5 32 (15.9%).                                               

Analysis of the aspiration cytology grades (AC grades) among women investigated according to 

the International Academy of Cytology (IAC) revealed that:                                                                                                                                                                                       
* AC2 grade was 27 (90%) in the benign group and 3 (10%) in inflammation group.                                              

* AC3 grade was 108 (96.4%) in inflammation group 4 (3.6%) in suspicious malignancy group.                                                                                                                                                                         

* AC4 grade was 14 (51.9%) in malignant group & 12 (44.4%) in suspicious malignancy group.                                                                                                                                                                               

* AC5 grade was 31(96.6%) in malignant group and 1 (3.1%) in suspicious malignancy group. 
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As shown in Table 4, eleven cases were upgraded from suspicious malignancy in AC4 grade to 

malignant in AC5. On the other hand, there is a statistically significant association between 

aspiration cytology grades and cytology results. Malignant findings were significantly associated 

with AC5 grade (p-value = 0.014).   
 

Table (2): DPAS score versus cytological assessment categories 
 

Cytological assessment 

Negative + ++ +++ Total 

No. (%) No. (%) No. (%) No. (%) No. (%) 

Benign lump 27(96.4%) 0(0.0%) 0(0.0%) 0(0.0%) 27(13.4%) 

Inflammation 1(3.6%) 110(96.5%) 1(3.7%) 0(0.0%) 112(55.7%) 

Suspicious of malignancy 0(0.0%) 4(3.5%) 12(44.4%) 1(3.1%) 17(8.5%) 

Malignant 0(0.0%) 0(0.0%) 14(51.9%) 31(96.9%) 45(22.4%) 

Malignant 28(100.0%) 114(100.0%) 27(100.0%) 32(100.0%) 201(100.0%) 

Total 28(100.0%) 114(100.0%) 27(100.0%) 32(100.0%) 201(100.0%) 
 

Chi squire = 23.18 (p-value = 0.017) 
 

 
 

 

Table (3): Aspiration cytology grades according                                                                                                                  

to the International Academy of Cytology 
 

AC grade No. % 

AC2 30 14.9 

AC3 112 55.7 

AC4 27 13.4 

AC5 32 15.9 

Total 201 100.0 
 

Table (4): AC grades according to the International Academy                                                                                 

of Cytology grades versus study findings  
 

Cytological assessment 

AC2 AC3 AC4 AC5 Total 

No. (%) No. (%) No. (%) No. (%) No. (%) 

Benign lump 27(90.0%) 0(0.0%) 0(0.0%) 0(0.0%) 27(13.4%) 

Inflammation 3(10.0%) 108(96.4%) 1(3.7%) 0(0.0%) 112(55.7%) 

Suspicious of malignancy 0(0.0%) 4(3.6%) 12(44.4%) 1(3.1%) 17(8.5%) 

Malignant 0(0.0%) 0(0.0%) 14(51.9%) 31(96.9%) 45(22.4%) 

Total 30(100.0%) 112(100.0%) 27(100.0%) 32(100.0%) 201(100.0%) 
 

Chi squire 29.41(p-value = 0.014) 
 

(+++). DPAS positivity within atypical cells in FNA aspirates may assist in upgrading from a 

suspicious to a malignant diagnostic result. There is statistically significant association between 

DPAS scores and cytological assessment categories, malignant findings significantly associated 
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with DPAS score three-plus (+++) (P-value = 0.017).   

Johnson and Wadehra9, concluded that DPAS positive material was seen in both intracellular and 

extracellular locations. DPAS positivity within atypical cells predicts malignancy and may assist 

in upgrading from a suspicious to a diagnostic result7. 

Intracytoplasmic PAS-D-positive globules may be helpful in differentiating between benign and 

malignant lesions of the breast. Here, a higher grade of PAS-D positivity correlates well with 

malignancy10. 

The above two previous studies agree with our findings. Our results revealed that 11 cases 

shifted from suspicious of malignancy to malignancy after using DPAS. 

Aspiration cytology (AC) grades among studied women according to the International Academy 

of Cytology (IAC) system were found as follows; AC2 30(14.9%), AC3 112(55.7%), AC4 

27(13.4%) and AC5 32(15.9%). 

Eleven cases were upgraded from suspicious of malignancy in AC4 to malignant on AC5. On the 

other hand, there is a statistically significant association between aspiration cytology grades and 

cytology results, malignant findings significantly associated with AC grade 5 (P-value = 0.014). 

The International Academy of Cytology (IAC) reported that aspiration cytology grades includes 

five categories from C1 to C5. Inadequate degree of cellularity of the epithelial cells comes 

under C1, C2 or benign is for lesions showing the characteristic of different benign lesions11. 

Johnson and Wadehra7, reported that most of histology following AC4 and AC5 FNAs was 

malignant. 

Conclusion: DPAS positivity within atypical cells in FNA aspirates may assist in upgrading 

breast lumps from a suspicious to a malignant finding.  
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