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RESUMO 
 

O objetivo desse estudo foi realizar um levantamento dos casos submetidos para o diagnóstico 

citopatológico para demonstrar as diversas aplicações desse exame complementar na região 

oral e maxilofacial. Uma análise retrospectiva foi realizada no Laboratório de Patologia Oral 

da Faculdade de Odontologia de Piracicaba num período de 18 anos. Informações clínicas e 

citológicas foram coletadas. Associações entre as variáveis clínicas e citológicas foram 

realizadas através do teste do qui-quadrado de Pearson ou teste de Fisher, com um nível de 

significância de 5%. Quando disponível, o diagnóstico histopatológico foi comparado com o 

diagnóstico citológico para identificar a porcentagem de concordância entre esses exames e 

foram calculadas a especificidade, sensibilidade e acurácia da citopatologia em identificar 

neoplasias malignas. 1.082 casos foram identificados compreendendo 65 diferentes 

diagnósticos. A citologia esfoliativa (CE) foi realizada em 312 casos (29,1%) e a punção 

aspirativa por agulha fina (PAAF) em 770 casos (70.9%). CE foi empregada principalmente 

para diagnóstico de lesões infecciosas e PAAF para diagnósticos do grupo de neoplasias, 

lesões císticas, reacionais e de patologia variada. Cell Block (CB) foi realizado em 555 casos 

(51.3%) derivados da PAAF. Colorações de Panótico, Papanicolaou e hematoxilina-eosina 

foram realizadas na PAAF e Ácido periódico de Schiff na EC. Em 211 casos (19.5%) o 

diagnóstico histopatológico estava disponível e a porcentagem de concordância com o 

diagnóstico citopatológico foi de 40.3%. Sensibilidade, especificidade, valor preditivo 

positivo, valor preditivo negativo e acurácia da citologia em identificar neoplasias malignas 

foi 84.6%, 100%, 77.8% e 90.0%, respectivamente. Em conclusão, a Citopatologia forneceu 

diferentes diagnósticos de lesões da região de cabeça e pescoço. A CE foi realizada 

principalmente para o diagnóstico de lesões infecciosas e a PAAF para o diagnóstico de 

tumores de glândula salivar, lesões odontogênicas, lesões reacionais e rastreamento de 

metástases cervicais.  

 
 
 
 
 
 
 
 
 
Palavras-chave: Patologia; Citologia esfoliativa; Biópsia por agulha fina; Boca; Neoplasias 
de cabeça e pescoço 
 



 
 

ABSTRACT 
 

The aim of this study was to perform a survey of oral and maxillofacial specimens submitted 

for cytologic diagnosis to verify the importance of this complementary exam. A retrospective 

analysis of our institutional cytopathology database was performed over an 18-year period. 

Clinical information and cytological data were collected. Associations between independent 

variables and outcomes were assessed using the Pearson chi-square test or Fisher's test, with a 

5% significance level. When available, the histologic diagnosis was compared with cytologic 

diagnosis to identify the percentage of agreement and the specificity, sensitivity and accuracy 

of cytology in identifying malignant neoplasms. A total of 1,082 cases were identified that 

comprised 65 different cytological diagnoses. Exfoliative cytology (EC) was performed in 

312 cases (29.1%) and fine-needle aspiration cytology (FNAC) in 770 cases (70.9%). EC was 

mainly employed to diagnose oral infectious diseases and FNAC to diagnose neoplasms, 

cystic, reactive and miscellaneous lesions. Cell block was performed in 555 FNAC cases 

(51.3%). Panoptic, Papanicolaou and hematoxylin-eosin staining was performed in FNAC 

and periodic acid-Schiff in EC. In 211 cases (19.5%), the histologic diagnosis was available 

and the percentage agreement with the cytologic diagnosis was 40.3%. Sensitivity, specificity, 

positive predictive value, negative predictive value and accuracy to identify malignant 

neoplasms were 84.6%, 100%, 100%, 77.8% and 90.0%, respectively. In summary, the 

cytology provided several different diagnoses of lesions of the oral and maxillofacial region. 

EC was mainly performed for diagnosis of infectious diseases and FNAC for diagnosis of 

salivary gland tumours, odontogenic lesions, reactional lesions and cervical metastasis. 

 
 
Keywords: Pathology; Exfoliative cytology; Biopsy, fine-needle; Mouth; Head and neck 

neoplasms 
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1 INTRODUÇÃO 
Muitas lesões orais podem se apresentar com características clínicas 

semelhantes, necessitando da realização de exames complementares, os quais irão 

auxiliar no diagnóstico definitivo. É bem estabelecido que o exame histopatológico é o 

padrão ouro para diagnóstico de lesões. Entretanto, a histopatologia requer uma técnica 

laboratorial mais elaborada e consequentemente mais tempo é consumido e, em 

algumas ocasiões informações relevantes sobre uma determinada lesão são requeridas o 

mais rápido possível. Como forma de superar essa limitação, métodos mais simples e 

mais rápidos, como a citopatologia, podem ser úteis e contribuir para um correto manejo 

terapêutico (Dolens et al., 2012; Kazanowska et al., 2014). 

A citopatologia consiste no estudo microscópico de amostras de células 

coletadas de superfícies mucosas através de esfregaços realizados pela citologia 

esfoliativa (CE), ou de localizações internas através de punção aspirativa por agulha 

fina (PAAF). Essas amostras são fixadas em uma lâmina de vidro e enviadas para um 

laboratório onde são coradas e analisadas microscopicamente para avaliar o grau de 

anormalidade das células. Esse exame oferece muitas vantagens, entre elas, um exame 

complementar barato, simples, minimamente invasivo e consequentemente mais 

confortável para o paciente (Ghandi et al., 2011; Dolens et al., 2012) A CE é popular 

como uma ferramenta diagnóstica para câncer do cérvix uterino. A utilidade deste 

método na cavidade oral tem sido descrita para diagnóstico de lesões infecciosas, como 

candidíase e paracoccidioidomicose (Silva et al., 2010; Loss et al., 2011). O exame da 

citopatologia realizada pela PAAF é amplamente utilizado em diversas situações 

clínicas como na investigação de tumores em linfonodos, fígado, tireoide, mama, 

glândulas salivares maiores, rastreamento de lesões precursoras de carcinoma de colo de 

útero, acompanhamento de pacientes com carcinoma de pulmão, entre outras (Al-

Abbadi, 2011; Díaz et al., 2014; Houcine et al., 2018; Xavier-Júnior et al., 2019). 

A PAAF é realizada primariamente em massas palpáveis e lesões profundas que 

possuem uma dificuldade de acesso. É um exame que auxilia na implementação da 

terapia adequada por ser utilizado como um recurso pré-operatório das lesões. Esse 

exame é muito realizado na região de cabeça e pescoço. Em lesões de boca esse exame 

permanece pouco utilizado pelos profissionais. Entretanto, já foi descrito na literatura a 

relevância da PAAF na identificação de lesões bucais (Ghandi et al., 2011; Santos et al., 

2011). 
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Existem controvérsias na literatura em relação ao real valor da citopatologia 

como recurso auxiliar de diagnóstico para patologias da cavidade bucal. A baixa 

sensibilidade desse exame na cavidade bucal está relacionada a vários fatores incluindo 

uma amostra inadequada, erros de procedimentos e interpretação subjetiva dos achados 

(Kazanowska et al., 2014). Apesar disso, quando bem indicada, realizada e interpretada, 

a literatura demonstra o valor da citopatologia na investigação de diversas lesões de 

boca, como tumores intra-bucais de glândula salivar (Fregnani et al., 2006), queratocisto 

odontogênico (Vargas et al., 2007), hemangioma, reações de corpo estranho a material 

de preenchimento (Faria et al., 2014) e lesão central de células gigantes (Fonseca et al., 

2013). Com isso, é possível perceber que o uso da citopatologia em lesões de boca 

possui diversas indicações e acredita-se que a baixa frequência de uso deste exame está 

associada principalmente com a falta de treinamento dos cirurgiões-dentistas para a 

realização desse exame complementar. Um estudo realizado por Silva et al. (2014), 

avaliou o conhecimento dos cirurgiões-dentistas acerca da citologia esfoliativa e 

observou a necessidade de maior conhecimento desses profissionais sobre o uso desse 

exame na prática clínica. 

Estudos retrospectivos sobre o exame histopatológico na região oral e 

maxilofacial (Franklin e Jones, 2006; Kelloway et al., 2014) têm sido descritos, porém, 

nenhum estudo foi conduzido nesse sentido na citopatologia oral e maxilofacial. Dessa 

forma, o objetivo do presente estudo foi realizar um levantamento dos casos submetidos 

para diagnóstico citopatológico no laboratório de Patologia Oral da Faculdade de 

Odontologia de Piracicaba, Universidade Estadual de Campinas, no período de 2001 a 

2018, a fim de proporcionar uma análise detalhada sobre a aplicabilidade na prática 

clínica da citopatologia na região oral e maxilofacial. Adicionalmente, a especificidade, 

a sensibilidade e a acurácia dos exames citopatológicos para identificação neoplasias 

malignas foram avaliadas, comparando-as com o exame histopatológico (padrão ouro). 

 

 



12 
 

 

2 ARTIGO: Overview of cytopathology in the oral and maxillofacial region: 18-
year experience 
 

Artigo submetido no periódico Cytopathology 

(Anexo 2) 

 

Maria Eduarda PÉREZ-DE-OLIVEIRA1, Vivian Petersen WAGNER1, Gleyson Kleber 

do AMARAL-SILVA1, Amanda Almeida LEITE1, Márcio Ajudarte LOPES1, Alan 

Roger SANTOS-SILVA1, Jacks JORGE JÚNIOR1, Oslei Paes de ALMEIDA1, Pablo 

Agustin VARGAS¹ 

1 - Department of Oral Diagnosis, Oral Pathology and Semiology Area, Piracicaba 

Dental School, State University of Campinas (UNICAMP), Piracicaba, São Paulo, 

Brazil. 

 

Running title: Oral and maxillofacial cytopathology 
 

 

 

 

Corresponding author: 

Pablo Agustin Vargas, DDS, PhD, FRCPath 

Departamento de Diagnóstico Oral, Área de Patologia Oral 

Faculdade de Odontologia de Piracicaba, Universidade Estadual de Campinas 

Av. Limeira, 901, CEP: 13.414-903, Piracicaba, São Paulo (SP), Brasil 

Telephone number: +55 19 2106 5319  

E-mail: pavargas@unicamp.br 

 

 

Funding sources: This study was sponsored by the Coordenação de Aperfeiçoamento 

de Pessoal de Nível Superior - Brasil (CAPES) – Finance Code 001. Pablo A. Vargas, 

Márcio A. Lopes, and Alan R. Santos-Silva are research fellows funded by the 

Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq).  

Conflict of interest: The authors declare no potential conflicts of interest. 

 

mailto:pavargas@unicamp.br


13 
 

 

Abstract 

Objective: The aim of this study was to perform a survey of oral and maxillofacial 

specimens submitted for cytologic diagnosis to verify the importance of this 

complementary exam. 

Methods: A retrospective analysis of our institutional cytopathology database was 

performed over an 18-year period. Clinical information and cytological data were 

collected. Associations between independent variables and outcomes were assessed 

using the Pearson chi-square test or Fisher's test, with a 5% significance level. When 

available, the histologic diagnosis was compared with cytologic diagnosis to identify 

the percentage of agreement and the specificity, sensitivity and accuracy of cytology in 

identifying malignant neoplasms. 

Results: A total of 1,082 cases were identified that comprised 65 different cytological 

diagnoses. Exfoliative cytology (EC) was performed in 312 cases (29.1%) and fine-

needle aspiration cytology (FNAC) in 770 cases (70.9%). EC was mainly employed to 

diagnose oral infectious diseases and FNAC to diagnose neoplasms, cystic, reactive and 

miscellaneous lesions. Cell block was performed in 555 FNAC cases (51.3%). Panoptic, 

Papanicolaou and hematoxylin-eosin staining was performed in FNAC and periodic 

acid-Schiff in EC. In 211 cases (19.5%), the histologic diagnosis was available and the 

percentage agreement with the cytologic diagnosis was 40.3%. Sensitivity, specificity, 

positive predictive value, negative predictive value and accuracy to identify malignant 

neoplasms were 84.6%, 100%, 100%, 77.8% and 90.0%, respectively.  

Conclusions: EC was mainly performed for diagnosis of infectious diseases and FNAC 

for diagnosis of salivary gland tumours, odontogenic lesions, reactional lesions and 

cervical metastasis. 

 

 

 

 

 

 

Keywords: cytopathology, exfoliative cytology, fine-needle aspiration cytology, oral 

cavity, head and neck. 
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Introduction 

Oral diseases can share many clinical aspects, and complementary tests may be 

needed to achieve a diagnosis. Cytology represents a diagnostic tool based on a 

microscopic evaluation of the cell samples collected from mucosal surface via 

exfoliative cytology (EC) or internal sites via fine-needle aspiration cytology (FNAC).1 

This complementary exam is widely used in many clinical routines, such as 

investigation of masses in lymph nodes, liver, thyroid and breast, as well as screening of 

precursor lesions of cervical carcinoma and follow-up of patients with lung 

carcinoma.2,3 In oral diagnosis, the use of cytology exam remains controversial. 

Previous reports demonstrated that cytopathology can be a useful tool in head and neck 

lesions.3,4 Most reports have focused on the thyroid,5 major salivary gland6 and cervical 

lymph node masses,7 in which, when well indicated, performed and interpreted, 

cytopathology can achieve a high accuracy to allow for correct therapeutic 

management. Single reports in the literature suggest that cytopathology applications can 

go beyond the above-mentioned scenarios. This technique is useful for the investigation 

of odontogenic keratocyst,8 haemangioma,9 dermal cosmetic fillers reaction10 and 

central giant cell lesion.11,12  

Cytology is a simple, rapid, accurate and minimally invasive technique that is 

well tolerated by patients.1 It appears that the low frequency of oral cytopathology 

investigations is mainly related to the lack of the knowledge of professionals about 

perfoming its technique and the various diagnostic possibilities that this exam can 

provide.   

The aim of this study was to perform a survey of oral and maxillofacial 

specimens submitted for cytological diagnosis over an 18-year period in a reference 

centre for Oral Pathology and Medicine in Southeast Brazil.  
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Methods 

 This study was approved by the local research Ethics Committee, under protocol 

no. 86606318.9.0000.5418. All cytological specimens submitted between 2001 and 

2018 for diagnosis in the Oral Pathology Laboratory, Campinas State University, 

Piracicaba Dental School, Piracicaba, São Paulo, Brazil, were retrieved. Relevant data, 

such as gender and age of the patients and clinical features of the lesions, were obtained 

from the clinical charts. Cytological data, such as technique (exfoliative cytology [EC] 

from samples collected by surfaces or fine-needle aspiration cytology [FNAC] from 

samples collected by swellings), type of stain (Papanicolaou, Panoptic, periodic acid-

Schiff [PAS], hematoxylin-eosin [HE], Ziehl-Neelsen or mucicarmine), method of 

analysis (cytological smear or cell block [CB]) and immunohistochemistry reactions, 

were also collected. Additionally, when available, the histopathological diagnosis was 

correlated with the cytological diagnosis. For malignant neoplasms, the specificity, 

sensitivity and accuracy of cytology was calculated.  

Statistical analysis 

Analysis was performed using SPSS software (IBM Corporation, Armonk, NY), 

version 20. Initially, a descriptive analysis of clinicocytological features was performed. 

The existence of associations between independent variables and outcomes was 

assessed using the Pearson chi-square test or Fisher's test. For all tests, a 5% 

significance level was used. For cases with an available histologic diagnosis, sensitivity, 

specificity, positive predictive value (PPV), negative predictive values (NPV) and 

accuracy of cytological exam in the neoplasms’ category were calculated. The lesions 

were categorised as follow: (i) true positive (TP) when malignancy was present in both 

cytologic and histologic diagnosis; (ii) true negative (TN) when malignancy was absent 

in both cytologic and histologic diagnosis; (iii) false positive (FP) when malignancy 
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was present in cytologic diagnosis but absent in the histology diagnosis; (iv) false 

negative (FN) when malignancy was absent in cytologic diagnosis but present in the 

histology diagnosis. PPV refers to the probability that a positive result indicates the 

presence of a lesion; NPV is the probability that a negative results indicates the absence 

of any lesion; accuracy is the proportion of true results, either true positive or true 

negative, in a population, measuring the degree of veracity of a diagnostic test on a 

condition.13 

Results 

During the 18-year period, 1,082 specimens were received for cytological 

diagnosis. The clinical and demographic data are summarised in Table 1. Males slightly 

outnumbered females, with a male:female ratio of 1.25:1. The ages ranged from 5 

months to 93 years, with a mean age of 46.29 years. Clinically, a nodule (n = 559; 

57.1%) was the most common lesion presentation, followed by 

plaque/papule/macule/crust (n = 163; 16.7%). The EC was performed in cases that 

presented as plaque/papule/macule/crust or ulcer/erosion. The FNAC was performed in 

cases that presented as nodule or intraosseous lesion. Lesion sizes ranged from 0.1 to 

11.0 cm, with a mean of 2.6 cm. The time of complaint ranged from few days to 408 

months, with a mean of 22.67 months. The intraoral/lips region (n = 448; 41.8%) was 

the most commonly affected site, followed by the major salivary glands (n = 261; 

24.4%). 
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Table 1 – Clinical and demographic features of cases submitted for oral and 
maxillofacial cytology. 
Variables Number of cases (%) 
Sex (n = 1,081) 

  Male 

  Female 

 

601 (55.6) 

480 (44.4) 

Age (n = 1,050) 

  Range  

  Mean 

 

5 months – 93 years  

46.29 years  

 

Clinical appearance (n = 979) 

  Nodule 

  Plaque/papule/macule/crust 

  Intraosseous lesion 

  Ulcer/erosion 

 

559 (57.1) 

163 (16.7) 

151 (15.4)  

106 (10.8) 

Size (n = 586) 

  Range 

  Mean 

 

0.1 cm – 11.0 cm 

2.6 cm 

Duration of complaints (n = 646) 

  Range  

  Mean 

 

5 days – 408 months 

22.67 months  

Site (n = 1,071) 

  Intraoral/lips region 

  Major salivary glands 

  Gnathic bones 

  Cervical region 

  Facial region 

 

448 (41.8) 

261 (24.4) 

186 (17.4) 

147 (13.7) 

29 (2.7) 
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In 770 cases (71.2%), the technique used to obtain the cell samples was FNAC, 

and in 312 cases (28.8%) it was EC. Figure 1 demonstrates clinical features of cases 

that performed EC and FNAC. FNAC was performed in lesions from gnathic bones, 

cervical region, major salivary glands and facial region (means skin and extraoral soft 

tissue of the face rather than oral cavity region) and with diagnoses of neoplasms, 

cystic, reactional and miscellaneous lesions (include reactive lymph nodes, central giant 

cell lesions, cherubism, and lymphoproliferative process). EC was associated with 

lesions that occurred in the intraoral/lip region and for diagnosis of infectious diseases. 

Cytological smears were performed in all cases. Additionally, CB was performed in 555 

cases (50.6%) from FNAC specimens. CB was performed for diagnosis of neoplasms (n 

= 144; 25.9%), cystic lesions (n = 104; 18.7%), infectious diseases (n = 31; 5.6%), 

miscellaneous pathologies (n = 27; 4.9%) and descriptive cases (n = 242; 43.6%). 

Panoptic and Papanicolaou staining were routinely performed in all cytological smears 

from FNAC cases. Additional stains were used in some cases; HE was the most 

common (n = 574; 53.0%), followed by PAS (n = 368 – 34.0%). HE stain was 

significantly performed in CB from FNAC cases and PAS in EC cases (P < 0.001) 

(Table 2). Immunohistochemical analysis was performed in 14 CB cases, in which 

AE1/AE3 was performed in 5 cases (0.5%), CD20 in 2 cases (0.2%), CD45 in 2 cases 

(0.2%), CD3 in 2 cases (0.2%), CD68 in 1 case (0.1%), CD99 in 1 case (0.1%) and 

FLI1 in 1 case (0.1%). 
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Figure 1 – Clinical features for application of oral and maxillofacial cytology. (A) 
Candidiasis. Exfoliative cytology (EC) was performed in central papillary atrophy in the 
dorsal tongue. (B) Paracoccidioidomycosis. EC was performed in an erythematous ulcer 
with moriform aspect in the lateral tongue. (C) Adenoid cystic carcinoma. Fine-needle 
aspiration cytology (FNAC) was carried out in the painful nodule with smooth surface 
and normochromic, with difficult oral access located in the soft palate. (D) Warthin 
tumor. FNAC was performed in a well circumscribed and asymptomatic nodular mass 
in the left parotid gland.  
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Table 2 – Association analysis between site, diagnostic category, and stains with 
methods to obtain the cell samples. 

 
Variable 

Method  

P-value 
EC 

N (%) 
FNAC  
N (%) 

 

Site (n = 1,071) 
  Intraoral/lips region 
  Major salivary glands 
  Gnathic bones 
  Cervical region 
  Facial region 

 
309 (99.0) 

0 (0.0) 
0 (0.0) 
1 (0.3) 
2 (0.7) 

 
139 (18.3) 
261 (34.4) 
186 (24.5) 
146 (19.2) 
27 (3.6) 

 
< 0.001 

Diagnostic category (n = 1,082) 
  Neoplasms 
  Cystic lesions 
  Infectious diseases 
  Reactional lesions 
  Miscellaneous lesions 
  Descriptive cases 

 
0 (0.0) 
0 (0.0) 

163 (52.2) 
5 (1.6) 
0 (0.0) 

144 (46.2) 

 
232 (30.1) 
121 (15.7) 
34 (4.4) 
12 (1.6) 
40 (5.2) 

331 (43.0) 

 
< 0.001 

Stain (n = 1,082) 
  Panoptic 
  Papanicolaou 
  HE 

 
0 (0.0) 
0 (0.0) 

42 (13.5) 

 
770 (100.0) 
770 (100.0) 
532 (69.1) 

 
< 0.001 
< 0.001 
< 0.001 

  PAS 289 (92.6) 79 (10.3) < 0.001 
  Ziehl-Neelsen 0 (0.0) 7 (0.9) 0.089 
  Mucicarmine 0 (0.0) 2 (0.3) 0.364 
  Grocott-Gromori 0 (0.0) 2 (0.3) 0.364 
HE – hematoxylin-eosin; PAS – Periodic Acid-Schiff; EC – exfoliative cytology; 
FNAC – fine-needle aspiration cytology 
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In total, there were 65 different final cytologic diagnoses. Table 3 shows the 

diagnostic categories for all cytological results and the most common diagnoses for 

each category. The most common diagnostic category was infectious diseases (n = 197; 

18.2%), in which candidiasis was diagnosed in 129 cases (65.5%) and 

paracoccidioidomycosis in 35 cases (17.8%). The second most common category was 

cystic lesions (n = 121; 11.2%), with odontogenic keratocyst (n = 30; 24.8%) as the 

most frequent. Other recurrent diagnoses included pleomorphic adenoma (n = 64; 

5.9%), metastatic squamous cell carcinoma (n = 56; 5.2%) and lipoma (n = 38 – 3.5%). 

Figures 2 and 3 demonstrate cytological aspects of interesting cytologic diagnoses. In 

475 samples (43.9%), a descriptive diagnosis was obtained. Descriptive diagnosis 

means when cytological smear showed a hemorrhagic component, scarce inflammatory 

cells, or nucleated epithelial cells leading a non-specific diagnosis. 
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Table 3 – Diagnostic categories for all specimens submitted for cytopathological 
diagnosis and most common diagnoses for each diagnostic category (2001-2018). 
Diagnoses cases Number of cases  % of group % total 

Benign epithelial neoplasia 
Pleomorphic adenoma 
Warthin tumor 
Epithelial salivary gland neoplasm 
with basaloid cells 
Benign salivary gland neoplasm 

91 
64 
14 
5 
 
3 

100% 
70.3% 
15.4% 
5.5% 

 
3.3% 

8.4% 
5.9% 
1.3% 
0.5% 

 
0.3% 

Malignant epithelial neoplasia 
Metastatic squamous cell carcinoma 
Mucoepidermoid carcinoma 

74 
56 
9 

100% 
75.7% 
12.2% 

6.8% 
5.2% 
0.8% 

Benign mesenchymal neoplasia 
Lipoma 
Hemangioma 

53 
38 
10 

100% 
71.7% 
18.9% 

4.9% 
3.5% 
0.9% 

Malignant mesenchymal neoplasia 
Ewing sarcoma 
Synovial sarcoma 

2 
1 
1 

100% 
50.0% 
50.0% 

0.2% 
0.1% 
0.1% 

Malignant lymphoid neoplasia 
Hodgkin lymphoma 
Non-Hodgkin lymphoma 

4 
3 
1 

100% 
75.0% 
25.0% 

0.4% 
0.3% 
0.1% 

Undifferentiated malignant 
neoplasia 
Undifferentiated malignant neoplasm 

8 
 
8 

100% 
 

100% 

0.7% 
 

0.7% 
Infectious diseases 
Candidiasis 
Paracoccidiodomycosis 
Abscess 
Lymphadenitis granulomatous 

197 
129 
35 
17 
5 

100% 
65.5% 
17.8% 
8.6% 
2.5% 

18.2% 
11.9% 
3.1% 
1.6% 
0.5% 

Cystic lesions 
Odontogenic keratocyst 
Epidermoid cyst 
Salivary cystic lesion 
Radicular cyst 

121 
30 
21 
19 
9 

100% 
24.8% 
17.4% 
15.7% 
7.4% 

11.2% 
2.8% 
1.9% 
1.8% 
0.8% 

Reactional lesions 
Ranula 
Mucocele 
Non-specific chronic ulcer 
Peripheral giant cell lesion 

17 
5 
4 
3 
2 

100% 
29.4% 
23.5% 
17.6% 
11.8% 

1.6% 
0.5% 
0.4% 
0.3% 
0.2% 

Miscellaneous lesions 
Reactive lymph node 
Central giant cell lesion 

40 
30 
5 

100% 
75.0% 
12.5% 

3.7% 
2.8% 
0.5% 

Descriptive 475 100% 43.9% 
Total 1082  100% 
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Figure 2 – Cytological features of cytological smears. (A) Candidiasis. Candida sp 
hyphae and nucleated epithelial cells (Periodic Acid-Schiff stain, 400x) (B) 
Paracoccidiodomycosis. Numerous oval to round fungal microorganisms within 
multinucleated giant cells (Hematoxylin-eosin stain, 400x). (C) Central giant cell lesion. 
Multinucleated giant cells immersed in a hemorrhagic background with scattered 
neutrophils (Panoptic stain, 100x). (D) Lipoma. Fatty tissue fragment with cells 
containing a single fat vacuole and small peripheral nucleus (Papanicolaou stain, 100x) 
(E) Adenoid cystic carcinoma. Hyaline globules admixed with small round to oval cells 
with hyperchromatic nuclei (Panoptic stain, 100x). (F) Metastatic squamous cell 
carcinoma. Numerous squamous cells, some of them with high pleomorphism (Panoptic 
stain, 100x). 
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Figure 3 – Cytological features of cell block preparations. (A) Warthin tumor. Bi-
layered of oncocytic epithelium cells enclosing a dense lymphocytic infiltrate 
(Hematoxylin-eosin [HE] stain, 200x). (B) Pleomorphic adenoma. Myoepithelial cells 
mixed with myxoid stroma and ducts (HE stain, 100x). (C) Mucoepidermoid 
carcinoma.  Epidermoid, intermediate, and mucous cells (HE stain, 200x). (D) 
Ameloblastoma. Peripheral hyperchromatic palisading and central reticulum stellate 
pattern in a hemorrhagic background (HE stain, 200x). (E) Metastatic squamous cell 
carcinoma. Numerous squamous cells with high pleomorphism (HE stain, 400x). (F) 
Ewing sarcoma. Sheet of small, round, and uniform cells with scant cytoplasm (HE 
stain, 400x). 
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The cytohistologic correlations are summarised in Table 4. Of 1,082 specimens 

submitted to cytological diagnosis, 211 (19.5%) performed a biopsy in our centre, in 

which 85 cases (40.3%) were correlated to final histologic diagnosis. Within each 

diagnostic category, there was a higher agreement observed for infectious diseases 

(81.8%). Analysis of the malignant nature of neoplastic lesions revealed 11 TP, 7 TN, 2 

FN, and 0 FP cases. Sensitivity, specificity, PPV, NPV and accuracy of the cytological 

exam for malignant neoplasms diagnosis were 84.6%, 100%, 100%, 77.8% and 90.0%, 

respectively.  

 

Table 4 – Cytohistologic diagnosis correlation of 211 cases. 
Diagnostic 
category 

Method Result Total 

EC 
N (%) 

FNAC 
N (%) 

Agreed diagnosis between 
cytopathology and biopsy 

N (%) 

Disagreed diagnosis between 
cytopathology and biopsy  

N (%) 
Infectious 
disease 

33 (100.0) 0 (0.0) 27 (81.8) 6 (18.1) 33 

Cystic lesions 0 (0.0) 30 (100.0) 19 (63.3) 11 (36.7) 30 
Neoplasms 21 (100.0) 0 (0.0) 16 (76.2) 5 (23.8) 21 
Reactional 
lesions 

1 (33.3) 2 (66.7) 3 (100.0) 0 (0.0) 3 

Miscellaneous 
lesions 

0 (0.0) 1 (100.0) 1 (100.0) 0 (0.0) 1 

Descriptive 
cases  

23 (18.7) 100 (81.3) 19 (15.4) 104 (84.5) 123 

Total 78 (37.0) 133 (63.0) 85 (40.3) 126 (59.7) 211 (100%) 
EC – exfoliative cytology; FNAC – fine-needle aspiration cytology 
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Discussion 

It is well recognised that histopathological exam is the gold standard for tissue 

diagnosis.14 However, simple and fast methods like cytology can be useful and 

contribute to correct therapeutic management. The use of cytopathology in the head and 

neck region has been proposed; however, in the oral cavity it remains controversial.3 

Silva et al.15 highlighted the need to increase dentists’ knowledge of EC and its use in 

diagnostic practices. The broad diagnoses of histopathological exam in oral and 

maxillofacial region have been previously investigated14,16; however, no study was 

conducted to determine the uses of EC and FNAC in this region. Thus, we performed a 

retrospective analysis of cytological exams evaluated in our oral and maxillofacial 

diagnosis centre at Piracicaba Dental School in order to describe the wide range of 

cytology for tissue diagnosis in the head and neck region and oral cavity. To the best of 

our knowledge, this study comprises the largest cohort of oral and maxillofacial 

cytology ever described. This representative sample uncovered many crucial aspects of 

this diagnostic tool. 

EC examines cells from the mucosal surface; it is a simple, pain-free, non-

invasive, non-aggressive and rapid technique. The method is well tolerated by patients 

and is less stressful when compared to biopsy; thus, it can be widely used in screening 

programmes.17 EC is a popular diagnostic tool for screening uterine cervix cancer.18 The 

usefulness of oral EC has been mainly described in diagnosis of infectious diseases,19 

such as candidiasis20 and paracoccidioidomycosis.21 Consistent with these studies, the 

most common category diagnosed by EC in the present study was infectious diseases 

(163 cases), in which candidiasis (n = 129) and paracoccidioidomycosis (n = 35) were 

the most common lesions. Other infectious and reactional lesions, such as herpes and 

traumatic ulcers, were also identified in our survey. There is no consensus among 
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authors about the role of EC for screening premalignant lesions and oral cancer. A 

systematic review performed by Alsarraf et al.22 observed the need for well-designed 

clinical studies to assess the accuracy of oral brush cytology for the diagnosis and 

prediction of potentially malignant lesions and oral cancer. We did not perform EC for 

diagnosing oral pre-malignant lesions or oral cancer in our routine. Interestingly, we 

observed an association between EC and lesions from intraoral/lips region (P < 0.001). 

Overall, our results support that EC can assist the diagnosis of intraoral infectious 

diseases.  

FNAC is performed in nodular swellings, mainly in those with difficult access. 

This method represents an important tool that allows for diagnosis and contribution to 

therapeutic management. It is a safe, simple, economical and well-tolerated outpatient 

procedure, with minimal pain or discomfort, that does not require local or general 

anaesthesia.23 Moreover, FNAC is widely accepted by patients, a finding corroborated 

by our findings that demonstrated a wide range of patient’s age, including children. 

FNAC is very popular among general pathologists, but among oral pathologists, it has 

not yet gained much popularity. Many professionals support that the oral cavity has 

easy access to open biopsy procedures and FNAC would not be needed in this site. 

Nevertheless, the lack of knowledge of diagnostic possibilities of FNAC in the oral 

cavity  and experienced oral cytopathologists contributes to the underuse of this 

method.24 In our analysis, we found 139 FNAC cases from intraoral/lips region, and this 

method led to the diagnosis of wide range of lesions, including mucocele, lipoma, 

haemangioma, giant cell lesion, minor salivary gland tumours and foreign body 

reaction, among others. Some of these cases have been previously published by our 

group.10,12 It is important to stress that a previous cytological diagnosis in many of these 

cases can contribute to the therapeutic management. For example, the confirmation of a 
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vascular or infectious lesion can obviate the need of a biopsy, and the patient can then 

receive sclerosing agents or antifungal drugs, respectively.  

An advantage of FNAC is differentiating malignant swellings from benign non-

tumoural processes.25 Herein, we found 30 cases of reactive lymph nodes diagnosed by 

FNAC, which eliminated the hypothesis of lymphomas or metastasis. Regarding the use 

of FNAC for intraosseous lesions, the needle easily passes through the thinned bone 

cortices and can then contribute to the diagnosis of a variety of odontogenic and non-

odontogenic lesions.8,26 In our cytological archive, several different intraosseous lesions 

were diagnosed by FNAC, including ameloblastoma, odontogenic keratocyst, 

periapical/inflammatory cyst, central giant cell lesion, simple bone cyst and Ewing 

sarcoma, among others. This wide range of diagnosis include reactive lesions, 

developmental and inflammatory odontogenic cysts and benign and malignant tumours, 

and highlight the enormous benefits of FNAC by allowing for better preoperative 

planning. Moreover, FNAC can be performed in inoperable lesions and cases with 

difficult access due to anatomical aspects or patients’ limitations.23 

The most common stains used in cytology are Romanowsky-type stains 

(Panoptic) and Papanicolaou. Panoptic staining is used in air-dried smears and 

Papanicolaou in slides fixed in 95% alcohol. HE staining can also be used, mainly in 

CB preparations,27 In our study, all cytological smears from FNAC were stained with 

Panoptic and Papanicolaou because these stains are used routinely in cytology. HE stain 

was the third most common stain, performed in 574 cases (53.0%). Santos et al.27 

evaluated the different stain techniques in FNAC; they found that HE stain showed 

better accuracy to provide a definitive diagnosis, followed by Papanicolaou and 

Panoptic stains. Slides fixed in alcohol and formalin, such as those used for 

Papanicolaou and HE staining, presented better preservation of cell morphologies. 
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Additional stains were performed in our study in both EC and FNAC specimens in 

order to guide the cytological diagnosis, such as PAS (n = 368; 34.0%), Ziehl-Neelsen 

(n = 7; 0.6%), mucicarmine (n = 2; 0.2%) and Grocott-Gomori methenamine silver stain 

(n = 2;0.2%). Associating EC and FNAC with stains, there was a positive correlation 

between PAS with EC (P > 0.001) and between HE with CB preparations from FNAC 

(P < 0.001).  

In our routine, 548 FNAC cases performed CB. This technique is simple and can 

be performed in the remaining sample after cytological smear slide preparation. CB 

combines the advantages of histology and cytology and leads to recognition of patterns 

viewed in histological slides.28,29 Anderson et al.30 found in head and neck cytology that 

CB provided additional diagnostic information in 31% of cases and was essential for 

making the correct diagnosis in 12% of cases. Carter et al.28 observed a reduction in FN 

and increase in TP diagnoses. Thus, routine CB preparation on FNAC can contribute for 

final cytologic diagnosis in FNAC cases. Additionally, we found 14 cases, derived from 

CB preparations, that performed immunohistochemistry to support the final cytologic 

diagnosis. Most reports of the use of immunohistochemical is on frozen or paraffin-

embedded tumour tissues. However, the application of immunohistochemistry in 

cytology has been reported in some studies.29,31 Brifford et al.32 evaluated 

immunohistochemistry on CB from FNAC of primary breast carcinomas and found that 

CB preparations immunostaining had good quality and was free of artifacts, such as 

excessive background; it was useful for marker detection. Thus, immunohistochemical 

markers are useful in FNAC from CB preparations because the samples have a 

representative material of the lesions for analysis.32  

In the present study we determined the sensitivity, specificity, PPV, NPV and 

accuracy of cytological exam for the diagnosis of malignant neoplasms were 84.6%, 
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100%, 100%, 77.8% and 90.0%, respectively. These results support that cytological 

exam can help to distinguish benign from malignant processes in both head and neck 

and the oral cavity region. A study performed by Ghandi et al.4 also reported high 

specificity (95.45%) and sensitivity (93.75%) of FNAC for oral lesions. Díaz et al.33 

analysed FNAC for diagnosing salivary gland tumours and observed sensitivity, 

specificity, PPV, NPV and diagnostic accuracy of 94%, 100%, 100%, 100% and 99%, 

respectively. In cytohistologic correlation of 211 cases, we found 85 (40.3%) cases of 

cytological exam that achieved the same diagnosis in histological exam. Yet, is 

important to stress that this percentage occurred mostly because of the number of 

descriptive cases in cytology that did not correlate with a final histological diagnosis. If 

we exclude the 123 descriptive cases, the agreement percentage reaches 75%. It is also 

important to highlight that 81.3% of descriptive cases were from FNAC, which in some 

cases depends on correlation of cytological findings and clinical information.34 

Infectious diseases and neoplasms reached a strong concordance between cytologic and 

histologic diagnosis. Cystic lesions represented the diagnostic category with the least 

concordance in cytohistologic correlation, perhaps due to the paucity of specific lesion 

cells. Cystic lesions of salivary glands had sensitivity of 41.6% in a study performed by 

Alison et al.,35 and this value was related to a broad differential diagnosis and low 

cellularity of the cystic lesions. However, Baykul et al.36 found that the accuracy of 

FNAC diagnosis in oral and maxillofacial cystic lesions was as successful as in the solid 

lesions. Additionally, it is important to highlight that among the 123 descriptive 

cytological diagnoses, 19 cases (15.4%) remained descriptive in the final histologic 

diagnosis. This finding emphasises that both techniques have limitations and depend of 

various factors, including adequate sample and procedural techniques.  
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 In summary, EC and FNAC are useful diagnostic tools for diagnosing infectious 

diseases and salivary gland tumours, odontogenic lesions, reactive lesions and cervical 

metastatic neoplasms. Further studies in this field are needed to increase its applicability 

worldwide. 
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3 CONCLUSÃO 
 Os resultados do presente estudo permitem concluir que: 
 

• A citopatologia realizou diagnósticos de diferentes lesões na região oral e 

maxilofacial, mostrando ser um exame complementar útil na clínica de 

Estomatologia; 

• A citologia esfoliativa é realizada em lesões sem aumento de volume, como 

úlceras, placas, pápulas e crosta, e contribui para o diagnóstico de lesões 

infecciosas da cavidade oral e região da cabeça e pescoço;  

• A punção aspirativa por agulha fina é realizada em nódulos na região oral e 

maxilofacial, sendo extremamente útil para diferenciar neoplasias malignas de 

neoplasias benignas, e identificar lesões císticas e reativas. 
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