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ABSTRACT 

Cytology is the branch of science which deals with the study of cells in terms of structure, 

function and chemistry.Oral cytology is becoming increasingly important in the early diagnosis 

of oral cancers, as a procedure for obtaining cell samples that can then be analyzed by 

sophisticated diagnostic techniques such as cytomorphometry, DNA cytometry, and molecular 

analyses. The cytological study of oral cavity cells is simple and rapid, non-aggressive and 

relatively painless: it is thus well accepted by patients and suitable for routine application in 

population screening programmes, for early analysis of suspect lesions, and for pre-and post-

treatment monitoring of confirmed malignant lesions. Herein, we have briefly discussed the role 

oral cytology as in diagnostic oral pathology. 
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Introduction 

Oral mucosa exhibits a rapid turnover of cells. Thus, exfoliated cells have a valuable role in 

diagnosis of certain local and systemic diseases. Oral cavity reflects the various events occurring 

in the body and this is reflected by cytomorphological and nucleomorphological variations in the 

exfoliated cells. 

Exfoliative cytology is based on the monitoring the exfoliated cells or cells flake off the mucosa 

wither through natural or artificial means.[1] It is implemented a prediagnostic tool in potentially 

malignant disorders like leukoplakia and oral cancers chiefly oral squamous cell carcinoma. 

Recently, its role has extended into predicting systemic conditions like determination of diabetes, 

iron deficiency 

anemia and hormonal changes. [2] Cytological specimens are recently analyzed for nuclear DNA 

content, immunohistochemical tumour cell marker identification and molecular analysis. [3] It is 

also used in extraction of RNA to which markers are exposed. Epigenetic alterations (promoter 

hypermethylation), genomic instability and loss of heterozygosity (LOH), microsatellite 

instability (MSI), and restriction fragment length polymorphism (RFLP) are other molecular 

markers that are being used. [4] 

 

Technique 

Brush biopsy had a better spread of cells on the slide as compared to wooden spatula. Sampling 

of deeper mucosa with minimal invasion was an added advantage [18]. This classical technique of 
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obtaining cells is used in oral candidiasis, Leucoplakia, oral carcinoma where adequate sample is 

required to yield representative findings [19]. 

Scraping was done and directly smeared onto the glass slide and fixed in isopropyl alcohol, 

before staining with the standard papanicolaou stain for cytological demonstration [20] 

 LOC (lab-on-a-chip) sensor utilizes an embedded track-etched membrane, which functions as a 

micro-sieve, to capture and enrich cells from brush cytology suspensions. Once captured, 

immunofluorescent assays reveal the presence and phenotype of interrogated cells via automated 

microscopy and fluorescent image analysis. Here, the epidermal growth factor receptor (EGFR) 

biomarker was examined due to its high diagnostic, prognostic, and therapeutic potential, with up 

to 90% of all oral cancers over expressing EGFR [21].  

Cytological smears (Fig.1, Fig.2) were stained by papanicolaou technique using commercially 

available staining kit RAPIDPAPTM.The slides were mounted with cover glass using DPX 

mountant [22]. 

 

Liquid Based Oral Cytology  

Liquid based cytology is commonly used on oral smears collected by cytobrush to show a 

significant improvement in smear thickness and cellular distribution which leads to easier 

identification of abnormal cells [23] .This method has a sensitivity of 95.1% and specificity of 

99% which makes it a technique in demand [24]. 

Cytomorphometry 

Oral CDx (computer-assisted-transepithelial oral brush biopsy) presents a computer assisted 

method for analysis of cellular samples sampled by Brush biopsy technique. It is an oral 

tranepithelial biopsy system that is used along with computer assisted techniques. This technique 

improves accuracy of the interpretation as it samples the entire thickness of the epithelium to 

detect oral precancerous and cancerous cells. Oral CDx have shown a specificity and sensitivity 

over 90% with greater positive and negative predictive values [25,26]. 

DNA analysis 

DNA image cytometry measures the malignant potential of cells by DNA ploidy. A computer 

assisted programme identifies the deviations in the cellular DNA content thereby giving the 

results. This method has 100% sensitivity and specificity [27]. 

 

Molecular analysis 

Oegden et al evaluated the role of immunohistochemistry in smears from oral squamous cell 

carcinoma by directing antibodies against 8 and 19. However this technique demonstrated low 

sensitivity [28]. Combining this technique with liquid based cytology helped in visualization of 

malignant cells using antibodies against cytokeratin AE1 and AE3 [29].  

Nuclear organizer regions (NOR) measures the cellular proliferation and thereby differentiates a 

reactive lesion from nonneoplastic lesion. This technique has limitations due to feasibility though 

it has a superior role in assessing the proliferation rates [30]. A combined method of cytogenetic 

FISH and cytomorphometric analysis has high specificity for predicting the nature of the lesion 

[31].  
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Protein- Chip arrays (SELDI) is a recent technique of monitoring oral lesions based on 

expression of protein levels. The use of exfoliative cytology has also extended into determination 

of aberrant promoter hypermethylation in exfoliated cells [32]. 

 

Conclusion 

Cytologic examination should be a suitable method to elucidate the nature of suspicious oral 

lesions—even earlier than histology. However its limited sensitivity and specificity and high 

negative values are its limitations. Improved accuracy is obtained by combining cytology with 

computer assisted morphometry. This method also serves to be used a regular chair monitoring 

tool in patients who need a routine follow up to diagnose any changes in the early stages of 

development It is necessary to introduce novel adjunctive techniques to cytologic diagnosis for 

the monitoring of potentially malignant lesions to prevent oral malignancy in its earliest stages of 

development. 

Thus, the entire gamut of oral exfoliative cytology as new era in diagnostic oral pathology is 

discussed herewith.  
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TABLE 1: Landmarks in the development of oral exfoliative cytology [5] 

       Year of publication                   Author                                Subject of publication 

               1860                                   Beale [2]                         Cytological examination of sputum in                                                                            

                                                                                                   a case of pharyngeal carcinoma 

               1940                                 Weinmann [6]                   Cytological examination of oral   

                                                                                                   Cellular keratinisation 

               1941                                 Ziskin et al. [7]                 Effects of the menstrual cycle  

                                                                                                    on oral cellular morphology 

               1942                               Papanicolaou [8]                Introduction of a staining  

                                                                                                Procedure for cytological smears 

               1943                         Papanicolaou and Traut [9]      Cytological diagnosis of   uterine cancer 

               1949                               Morrison et al. [10]             Cytological diagnosis of Nasopharyngeal  

                                                                                                                    Malignancies                        

 

 

TABLE 2: Methodical modifications of oral exfoliative cytology [5] 

    

       Year of publication                   Author                          Modification in material and methods 

     1951                                      Gladstone [11]                         Improved quantities of obtained   

                                                                                                  Cells by use of a “sponge biopsy” 

    1952                                       Schneider [12]                        Modifications of staining 

    1960                                       Cawson [13]                           Modifications of staining 

    1963                                        King [14]                               Use of frosted glass slides 

    1963                               Staats and Goldsby [15]                 Comparison of wooden and metal spatula. 

                                                                                                 Recommendation of the metal spatula 

    1964                                       Sandler [16]                                     Removal of keratotic layers with   

                                                                                                        a sharp curette 

    1981                                  Dumbach et al. [17]                    Smear curettage’. Inclusion of    

                                                                                               deeper cell layers by use of a curette 
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Fig 1: Normal cytology of oral mucosa  (PAP, X100) 

 

   Fig.2: Oral candidiasis, multiple hyphae (PAS, X100) 

 


