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Introduction 

The salivary glands are group of exocrine glands which produce saliva, consist of major and minor salivary glands. 

They comprise of three pairs of major glands, the parotid, submandibular and sublingual glands and the minor salivary 

glands. Minor salivary glands are numerous and are widely distributed throughout the mouth and oropharynx. (1,2) 

Various methods can be applied for diagnosis of salivary gland lesion. One of the most important and commonly 

applied methods for diagnosis of salivary lesions is Fine needle aspirate cytology (FNAC).FNAC is now a cost 

effective, minimally invasive diagnostic technique with low complication rate.(3)Some lesions can easily be diagnosed 

by cytomorphological  study. But, there are many of the lesions which show significant cytomorphologic diversity and 

overlap between many types of lesions. So, proper and systemic approach is required to arrive at the diagnosis, at least 

provisionally in some cases.Therefore stepwise diagnostic algorithmic approach is developed.   

Materials & methods:  

Study Design:-Prospective. Study Period:-The study period was from February 2011 to July 2012. Study subjects:-

Inclusion criteria-Those patients are selected who attended Pathology Department for FNAC of salivary gland lesion, 

prescribed by physician.Those patients are selected who have no objection, to be a study subject.Exclusion criteria-

Many of the disease like- lymphadenopathy, metastatic lesions, branchial cyst,nerve sheath tumour, carotid body 

tumour, parathyroid lesions, skin adnexal tumours etc can mimic sialomegaly. Therefore, during patient selection we 

had to decide some exclusion criteria.These are as follows-The above-mentioned lesions mimicking sialomegaly were 

excluded from this study by clinical examination and history taking if possible or after FNAC by examination slides.In 

children most benign salivary gland lesions haemangioma, but they usually regress spontaneously. So they were also 

excluded.Patients not willing to undergo any surgical intervention were also excluded. Sample size: Total no of cases 

studied were 50. Study area: This study was done in the Department of Pathology, Nilratan Sircar Medical College 

and Hospital (NRSMCH). All patients attended Dept of Pathology from OPD and indoor of NRSMCH, with salivary 

gland swelling were selected.  

Algorithmic approach: 

Step1.  Established category according to clinical presentation:- 

1) Age –The average age of patient for benign and malignant lesions are 46 and 47 years respectively, and the peak 

incidence of most of the specific types in  the sixth and seventh decades. 2) Sex- Females are more frequently affected, 

but there is some gender variation according to the lesion type. 3) Site- Most of the salivary lesions are seen in parotid 

gland followed by minor salivary gland, submandibular gland and sublingual gland. 4) Symptoms: Duration of 
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swelling- Though most of the benign and malignant lesions presents with long duration but inflammatory lesions 

present with short duration. Pain-Very much non-specific. Mostly presented with inflammatory lesions. May be 

associated with both benign and malignant tumours.Pain may arise from suppuration or haemorrhage into a mass or 

from infiltration of a malignancy into adjacent tissue. 5)Rate of growth- Sometime increase size within short duration 

may be significant for malignancy. Change of size/symptoms with meals. Facial weakness,paralysis or other 

neurological deficit- due to malignant tumour involving the nerve. 6) Foul taste. Sialorrhoea.7) Clinical 

examination- Size, Mobility, Extend of the mass, Fixation to the surrounding structures, Tenderness, Also, the 

cervical lymph node should be palpated to asses for metastatic disease from a primary lesion of the salivary gland. 

Table no: 1,2,3, 4 are created after proper clinical history taking and clinical examination. 

Step2: Establish nature of FNAC findings: a) Collection of specimen: b) Preparation of smear:-The drop of 

aspirate is spread over the slide by another glass slide (acting as spreader) and a thin uniform smear is made. At least 3 

slide smears were made- 2 air dried and 1 wet smear. c) Staining:-Air-dried smears are stained by Leishman-Giemsa 

and wet smear is stained by Papanicolaou and haematoxylin & eosin (H&E) stain. d) Examination of the slides: All 

stained slides are examined under low power and high power magnification. The cytological diagnosis was made by 

keeping in mind the clinical feature and investigational report of the patient. Further, it is correlated with Histological 

report. Determined whether the lesion in indeed from the salivary gland. It may be from a lymph node, skin lesion, soft 

tissue tumour, thyroid etc. Completing the verification of the quality and adequacy of the FNA sample, through 

examination done, focuses upon the general types of cells, matrix, and inflammatory components. Consider of one or 

two population of cells (epithelial, myeoepithelial cell. e) Identify the predominant type of cell-, Basaloid,Squamoid, 

Oncocytic, Clear cell, Sebaceous. Spindle cell.f) Identify the back ground and whether stroma-rich or stroma- 

poor- Lymphoid background, Mucin, Hyaline globule or stromal matrix, Cystic change g) If neoplastic, is it benign, 

low grade or high-grade malignancy- Looked for-Cellularity, Cohesiveness of the cell?Degree of nuclear 

pleomorphism, Chromatin pattern, N/C ratio, Nucleoli, Cytoplasmic differentiation,  Stroma to cell ratio, Mitoses, 

Necrosis. h) Determined specific diagnostic features-Is the lesion primary or metastatic? (Was excluded by clinical 

history and other required investigations.) 

RESULTS & ANALYSIS:  

After tabulation of data, the sensitivity, specificity, positive and negative predictive values, false negative percentage, 

false positive percentage, and diagnostic accuracy were determined for the types of lesion.  In addition, whether the 

FNAC results by cyto-morphological analysis agreed with the histological findings. The histopathology of the 

specimen was taken as gold standard and the results of the FNAC,which were matching with the 

histopathology.FNAC procedure was done among 50 patients from different site of salivary gland. Among them more 

commonly, affected gland is parotid that is 80%followed by submandibular gland involvement, that is 12%(6 cases out 

of 50) in our study and minor salivary gland involvement 8%.(Table:1; Fig:1).Patients of all age groups were taken for 

this study. Among them, more commonly affected peoples are above 40 yrs. (66%) with parotid and submandibular 

gland involvement. However, minor salivary gland involvement is more common among 21 to 40 yrs. aged people. 

(Table:2;Fig:2) 

Our study was done between both sexes. Males are predominantly affected than female in case of parotid and 

submandibular gland involvement. However, in case of minor salivary gland both sexes are equally involved. Male: 

Female ratio is 2:1 in our study.(Table:3;Fig:3)In our study, cases were taken irrespective of site of salivary gland 

involvement. Right sided parotid, submandibular and minor salivary gland is more commonly involvement than left 
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side that is 67.5%,100% and 75%.(Table:4;Fig:4)In our study most commonly aspirated material is mucoid(48%) in 

parotid gland and minor salivary gland FNAC, followed by blood mixed aspirated material(42%).(Table:5,Fig:5) 

After cytological diagnosis of our cases, histological correlation was done to see discordant diagnosis. All cytological 

diagnoses are properly correlated with histological report,except in 1 case. That is one mucoepidermoid 

case:misdiagnosed as cellular pleomorphic adenoma, due to its monomorphic type cellular presentation. Another case 

that is myoepithelioma was diagnosed as monomorphic adenoma. Thecells were spindle to basaloid   shaped and 

possibility of basal cell adenoma could not be distinguished properly. (Table: 8).In our study 12 non-neoplastic lesions 

(diagnosed by FNAC) are properly correlated with histological diagnosis. However, in case of benign lesions, one 

benign case is finally diagnosed as malignant case. All malignant cases properly correlated with histological report. 

(Table: 9). Assuming non-neoplastic lesion as benign, in FNAC, there are (12+29) 41 benign and 9 malignant cases 

seen. Among the 29 benign cases, 1 case was diagnosed as malignant lesion.Out of 9 malignant cases diagnosed in 

FNAC, all are true positive and no false positive cases were found. However, out of 41 benign cases diagnosed in 

FNAC, 1 was found to be malignant lesion. Therefore, there are 1 false negative case and 40 true negative cases. 

Analysis was done 2X2 tables for sensitivity and specificity. Kappa statistic is used to measure the agreement between 

FNAC and histopathology results by statistical analysis software SPSS version 17.0.( Table-10) 

 

Table1: Involvement of different types of salivary glands:- 

GLAND NO OF CASES PERCENTAGE 

PAROTID 

 

40 80% 

SUBMANDIBULAR 

 

6 12% 

MINOR SALIVARY GLAND 

 

4 8% 

TOTAL 

 

50 100% 

 

Table2: Salivary gland lesions are distributed  according to age:- 

GLAND  

 

0 -10 Yrs 11 -20 Yrs 21 -40 Yrs > 40 Yrs NO OF CASES 

PAROTID 

 

0 3 10 27 40 

PAROTID 0 0 1 5 6 

MINOR 

SALIVARY  

 

0 0 3 1 4 

TOTAL 0 3 14 33 50 
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Table 3: Salivary gland lesions are distributed according to sex:- 

GLAND 

 

MALE FEMALE NO OF CASES 

 

PAROTID 

 

28 12 40 

 

SUBMANDIBULAR 

 

5 1 6 

MINOR SALIVARY 

GLAND 

 

 

2 2 4 

 

TOTAL 

 

35 15 50 

 

Table4: Salivary gland lesions distribution according to  laterality:- 

GLAND 

 

 

RIGHT LEFT NO OF CASES 

 

PAROTID 

 

27 13 40 

 

SUBMANDIBULAR 

 

6 0 6 

 

MINOR SALIVARY  

 

3 1 4 

 

TOTAL 

 

36 14 50 
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Table5: Types of aspiration. 

GLAND 

 

MUCOID BLOOD MIXED SCANTY NO OF CASES 

 

PAROTID 

20 18 2 40 

 

SUBMANDIBULAR 

2 2 2 6 

 

MINOR SALIVARY 

GLAND 

 

2 1 1 4 

TOTAL 24(48%) 21(42%) 5(10%) 50 

 

Table:6  List of cases showing cytological patterns with cyto- histologic correlation 

 

Predominant type of 

cell 

 

Back ground Stroma FNAC Diagnosis No of 

case. 

HPE Diagnosis No 

of 

case 

Epithelial and 

myoepithelial( Two 

cell population) 

Cellular debris Fibrillary Pleomorphic adenoma 11 Pleomorphic 

adenoma 

11 

 

 

 

Cellular debris Chondrom

yxoid  

Pleomorphic adenoma 4 

 

Pleomorphic 

adenoma 

4 

 

Gr.I Cystic Fibrillary Pleomorphic adenoma 4 

 

Pleomorphic 

adenoma 

4 

 

Mucous 

cell,intermediate and 

squamoid cell 

population(Thre types 

of cells) 

Mucinous No stroma 

seen 

Mucoepidermoid 

carcinoma 

5 

 

Mucoepidermoid 

carcinoma 

5 

 

 

Gr.II Dirty No stroma 

seen 

Mucoepidermoid 

carcinoma 

1 

 

Mucoepidermoid 

carcinoma 

1 

 

 Bloody Globular 

matrix 

Adenoid cystic 

carcinoma 

1 Adenoid cystic 

carcinoma 

1 

Basaloid Cystic  Tubular 

matrix 

Adenoid cystic 

carcinoma 

1 Adenoid cystic 

carcinoma 

1 

Gr.III Cystic Globular 

matrix 

Adenoid cystic 

carcinoma 

1 Adenoid cystic 

carcinoma 

1 

 Dirty No stroma Warthin's tumour 1 Warthin's tumour 1 
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seen 

Oncocytic 

Gr.IV 

Lymphocytes 

rich 

No stroma 

seen 

Warthin's tumour 1 Warthin's tumour 1 

 Clear No stroma 

seen 

Oncocytoma 1 Oncocytoma 1 

Spindle 

Gr.V 

Dirty necrotic No stroma 

seen 

Monomorphic 

adenoma 

1 Myoepithelioma 1 

 Dirty  Fibrillary Plemorphic adenoma 1 Plemorphic 

adenoma 

1 

 Cystic Chondrom

yxoid 

Plemorphic adenoma 2 Plemorphic 

adenoma 

2 

Epithelial cell(single 

cell population) 

Dirty Chondrom

yxoid 

Plemorphic adenoma 1 Plemorphic 

adenoma 

1 

 Inflammatory Fibrillary Plemorphic adenoma 1 Plemorphic 

adenoma 

1 

Gr.VI Inflammatory Fibrillary Plemorphic adenoma 1 Mucoepidermoid 

carcinoma 

1 

 Cystic with 

plenty of 

lymphocytes 

No stroma 

seen 

Chronic sialadenitis 4 Chronic sialadenitis 4 

 Necrotic No stroma 

seen 

Chronic sialadenitis 8 Chronic sialadenitis 8 

Total     50  50 

       

 

Table no:7 

Distribution of different types of lesions affecting the different types of salivary  glands.(After confirmation with 

histological report). 

GLAND NAME OF THE LESIONS NO. OF CASES PERCENTAGE 

Parotid Benign lesions Pleomorphic adenoma 19 47.5%  

  Warthin's tumour 2 5%  

  Oncocytoma 1 2.5%  

  Myoepithelioma 1 2.5%  

 Malignant lesions Mucoepidermoid carcinoma 6 15%  

  Adenoid cystic carcinoma 2 5%  

 Non neoplastic 

lesions 

Chronic sialadenitis 9 22.5%  

  TOTAL 40 100%  
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Submandibular Benign lesion Pleomorphic adenoma 2 33.30%  

 Malignant lesion Adenoid cystic carcinoma 1 16.70%  

 Non neoplastic 

lesion 

Chronic sialadenitis 3 50%  

  TOTAL 6 100%  

Minor salivary Benign lesion Pleomorphic adenoma 3 75%  

 Malignant lesion Mucoepidermoid carcinoma 1 25%  

  TOTAL 4 100%  

 

Table:8-9: Summarized comparative study between FNAC and HPE diagnosis of all cases of salivary gland 

lesions in term of neoplastic (benign and malignant) and non-neoplastic lesions. 

Type  of the lesion FNAC 

Diagnosis 

Histological   Diagnosis  TOTAL 

  Non neoplastic Benign Malignant  

Non neoplastic 12 12   12 

Benign 29  28 1 29 

Malignant 9   9 9 

TOTAL 50 12 28 10 50 

 

Table:10 

FNAC                         HPE   

 Malignant Benign Total 

Positive 9 (True positive 0 (False positive) 9 

Negative 1 (False negative) 40 (True negative) 41 

TOTAL 10 40 50 

 

Table 11 

Sudy Parotid gland Submandibular gland 

 

Minor salivary gland 

Our study 80% 12% 8% 

 

Ali ZekiNaji (2012)(29) 63.6% 30.3% 6.1% 

 

 W H O ; Head & neck tumour; 2005 64 - 80% 7 - 11% 9 - 23% 

Maria de Lourdes Silva de ArrudaMorais et al 

(2011)(30) 

 

72.6% 

 

15.2% 

 

12.2% 

 

Shafkat Ahmed et al (202)(31) 

70% 18% 12% 
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Charts 

 

80%(40 
cases)

12%(12 
cases)

8%( 4 
cases)

Figure1 :Pie diagram shows 
involvement of different salivary 

glands with lesions. 
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Fig2: Bar diagram shows distribution of 
salivary gland lesions according to age.

Table-12: Below the table shows comparative study between FNAC and MRI. 

 

  

Diagnostic performance MRI  FNAC 

    

Accuracy(%) 96  95 

      

Specificity(%)   100  100 

      

Sensitivity(%)   80  75 

Negative predictive 

value(%) 

  94.7  94 

      

Positive predictive value(%)   100  100 
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lesions distributed according to sex
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Slide 1 

 

Slide 2 

 

Slide 3 

 

Slide 4 

 

Slide 5 

 

Slide 6 

 

Slide 7 

Slide 8 

 

Slide 9 

 

Slide 10 

 

Slide 11 

 

Slide 12 

 

Slide 13 

 

Slide 14 

 

Slide 15 

 

Slide 16 

 

Slide 17 

 

Slide 18 

 

Slide 19 

 

Description of slides are 

given below 

 

Slide-1:clusters and dissociated epithelial cells, embedded in fibrillary magenta colour material-Pleomorphic adenoma (MGG X 100). 
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Slide-2: cells contain moderate to abundant cytoplasm and central to eccentric nuclei giving plasmacytoid appearance-Pleomorphic 

adenoma.(MGGX 40   

Slide-3:clusters and dissociated epithelial cells, embedded in fibrillary material-Pleomorphic adenoma. (H&E X 400). 

Slide-4: epithelial component with mesenchymal myxoid component-Pleomorphic adenoma. (H&E X 400). 

Slide-5: abundant oncocytic cells are arranged in clusters with dirty necrotic background -Warthin’s tumour. (MGGX100) 

Slide-6: oncocytic cells, with abundant cytoplasm and centrally placed nuclei along with dirty background, few mature lymphocytes and 

lymphoglandular bodies-.Warthin’s tumour. (MGGX400)  

Slide-7: clusters of oncocytic cells with necrotic background and few mature lymphocytes-Warthin’s tumour (H&E X400) 

Slide-8: cystic space lined by two layers of cells surrounded by lymphoid aggregation. Palisade oncocytic cells line the luminal layer- Warthin’s 

tumour.(H&E X400). 

Slide-9: multilayered oncocytic cells, arranged in sheets and clusters with clear background-Oncocytoma (MGGX100) 

Slide-10: oncocytic cells with abundant granular, dense, non-vacuolated cytoplasm, sharp cytoplasmic borders and granules -

Oncocytoma.(MGGX400)  

Slide-11: uniformly arranged large oncocytic cells that contain abundant granular cytoplasm and centrally located round nuclei -Warthin’s tumour 

(MGGX400) 

Slide-12:Few cellular clusters with bloody background -Mucoepidermoid carcinoma.  (MGGX100). 

Slide-13: cluster composed of two types of cells. Round to oval shaped mucous secreting cells contain moderate amount of clear to vacuolated 

cytoplasm with round nuclei. Intermediate cells have high N/C ratio with dark ovoid nuclei, small nucleoli and small amounts of cytoplasm -

Mucoepidermoid carcinoma (MGGX400) 

Slide-14: cellular cluster made of intermediate and mucous cell-Mucoepidermoid carcinoma.(H&EX400) 

Slide-15: mucous containing cystic space lined by mucous secreting cells and basaloid type of intermediate cells. Mucous cell contains cytoplasmic  

vacuolation with basally placed round nuclei-Mucoepidermoid carcinoma.(H&E X400) 

Slide-16: small round cells with scanty cytoplasm along with pinkish hyaline globules -Adenoid cystic carcinoma (MGGX100). 

Slide-17: round to oval shaped scanty cytoplasm containing cells arranged around the hyaline globule-Adenoid cystic carcinoma. (MGGX40) 

Slide-18:basaloid type of cells arranged around the clear space or hyaline globule. Looks like cribiform appearance-Adenoid cystic carcinoma 

(H&EX400). 

Slide-19: showing multiple micro cystic spaces lined by basaloid type of cells makes it cribiform appearance-Adenoid cystic carcinoma (H&EX400) 

 

Discussion 

Incidence of the salivary tumours are very low, 0.4 to 13.5 per 100000 population.(34) Though sign, symptoms, imaging 

studies are not so much helpful in every cases, but in  few cases it may bring diagnostic pathway. If the swelling is long 

standing and asymptomatic, with a history of slow or intermittent growth and without nerve dysfunction, the diagnosis of a 

benign parotid tumour seems likely. In this connection, it should be notedthat, numerous tumours of low or intermediate 

degree of malignancy might be clinically indistinguishable from benign tumours. If the mass is of recent onset, diffuse, 

painful and accompanied by a systemic reaction, parotiditis is usually diagnosed. Some advanced salivary gland cancers 

may resemble this picture, but the duration of the swelling and the presence of facial nerve palsy usually indicate 

neoplasm. Partial or complete facial nerve dysfunction associated with a parotid swelling is almost invariably diagnostic of 

a malignant tumour. 

In our study, we have found Parotid,Submandibular and Minor salivary glands to be involved with non-neoplastic 

(including infective cause) and neoplastic lesions (benign and malignant lesions).Parotid gland is most frequently involved 

gland for salivary gland lesion, which is in concordance with other studies. Involvement of parotid gland is 80% (40 

/50),followed by submandibular gland, that is 12%(6/50). There is 4% involvement of minor salivary gland(4/ 50). That is 

correlated with epidemiological data. (18)(Table: 11)Overall maximum incidence was noted among more than 40 yrs of 

aged patient, that is 67.5 %( 27/40), followed by 25% in between 21to 40 yrs (10/40). In submandibular gland incidence of 

lesionsare also more among above than 40 yrs of aged patient. But in case of minor gland involvement is more in between 

21 to 40 yrs of aged patient. Therefore, over all incidence rates among more than 40 yrs aged patients are high (66%; 33/ 
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50). (Table: 2;Fig2).Among the benign  neoplasm of the salivary glands Pleomorphic adenoma occur at 4th to 6th decade, 

whereas Warthin's tumour occur at slightly higher age group. Mucoepidermoid carcinoma, Adenoid cystic 

carcinoma,Acinic cell carcinoma occur higher age group. Non neoplastic lesions like Chronic sialadenitis  affect all age 

group, but predominant in 4th to 6th decade.(32) The age of patients with myoepithelioma ranges from 9-85 years, with an 

age of 44 years and the peak age of occurrence in the third decade.(19). In our study 70%(35 cases out of 50 cases), cases 

are male and 30% (15 cases out of 50 cases)cases are female. In case of parotid and submandibular gland lesions, males 

are predominantly affected(71%; 33 cases out of 46 cases). But in case of minor salivary gland lesions males and females 

are equally affected.  (Table:3; Fig: 3).Male: Female ratio in our study is 2:1. This finding coincides with figurers of some 

study reports.(20,21,22,23,24)But differs from the other studies that show a slight female predominance for salivary 

lesions.(25,26,27,28) 

In our study right sided salivary glands including parotid, submandubibular and minor salivary glands are more commonly 

affected (72%; 36/50 ), than left sided(28%; 14/ 50 ).   (Table: 4;Fig:4).However no comparative study is found in this 

respect in any literature.However, no comparative study was found in this respect, but it is clear that most of the time 

Pleomorphic adenoma and Mucoepidermoid carcinoma usually give mucoid type of aspirate. These lesions usually involve 

the Parotid gland in this study. Mucoid type of aspirate commonly obtained from parotid. In submandibular gland blood 

mixed aspirate commonly found, because chronic sialadenitis was the commonest lesion, which usually give blood mixed 

aspirateIn case of submandibular gland swelling, the diagnosis may not be so easy in view of the rarity of such tumours 

and the greater incidence of sialadenitis and metastatic cancer from an undiagnosed primary mouth 

neoplasm.(table5,Fig:5). Sialograms of the parotid are relatively easy to obtain, but those of the submandibular gland are 

less satisfactory. They are contraindicated when there is a history of acute swelling of the parotid, but they may be useful 

in demonstrating the pathology of parotitis with chronic obstruction and duct dilation.  Sialograms are of limited value in 

the diagnosis of parotid tumours and we seldom employ them. H Yerli et al studied, “Diagnosing(29) common parotid 

tumours with MRI including DWI vs.FNAC: a comparative study” among 25 consecutive patients with parotid mass and 

concluded that MRI with DWI have similar diagnostic potential as FNAC in differentiation of benign and malignant 

parotid masses.(43)MRI is comparatively very much costly investigation. FNAC widely accepted as first line investigation 

for the diagnosis of salivary gland lesions.  

Cytomorphological pattern recognition is defined as “the act of taking in raw data and taking an action based on category 

on pattern”. Its aim is to classify patterns based on prior knowledge or statistical information extracted from pattern. Here 

the perspective is on identification of pattern that is based on various morphological attributes on aspirates of salivary 

lesions (predominant cells, background, stroma and other features). In group I, epithelial and myoepithelial cells are 

arranged in sheets, clusters or sparsely. There was fibrillary or chondromyxoid stroma. Presence of myoepithelial cells has 

recognized as prominent features of benign salivary tumour, wit out marked cellular atypia. These myoepithelial cells are 

embedded in the stroma. Cellular debris or cystic change wereseen in the background and this type of pattern are most 

often benign condition. In our study we have found all pleomorphic adenoma in group I pattern. Pleomorphic adenoma is 

the most common neoplasm of parotid gland. .On FNAC it usually reveals moderately cellular aspirate and show biphasic 

pattern of benign looking epithelialand myoepithelial cells along with presence of chondromyxoid matrix easily can be 

recognized. Slightly cellular atypia of epithelial cells may be present, although it is a benign neoplasm. 

In-group II, three types of cellular population was seen.  Predominant diagnosis was mucoepidermoidcarcinoma, which 

usually shows mucous cell, intermediate cell and squamoid cell. Mucoepidermoid carcinoma is the most common 

malignant tumour affecting both major and minor salivary gland. Though three types of cellular population(mucous 
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cell,intermediate cell,squamous cell) and cytoplasmic vacuolation is the key point of diagnosis of mucoepidermoid 

carcinoma in cytology,may be most difficult to diagnose accurately by FNAC.Inflammatory background, sparse 

cellularity,cystic change with only a few benign appearing cells, low grade nuclear features sometime make  problems for 

proper diagnosis of mucoepidermoid carcinoma. Any thick mucoid aspirate, even if sparsely cellular, is suspicious for 

mucoepidermoid carcinoma.Plasmacytoid cell, chondromyxoid stroma, keratinisation of the squamous cell is against for 

diagnostic point of view.Mucoepidermoid carcinoma and pleomorphic adenoma need differentiated as it is a recognized 

pitfalls.  Kotwal et al was observed the same in this case series in which ¾ lesions were misdiagnosed as pleomorphic 

adenoma.(30)Sometimes the intermediate cell population of mucoepidermoid carcinoma are closely resembled the basal or 

myoepithelial cells of pleomorphic adenoma. On the other hand occasional squamous or mucinous differentiation is also 

seen in pleomorphic adenoma. In our study, cytologically diagnosed 6 mucoepidermoid carcinoma cases are histologically 

properlycorrelated, but 1 case of mucoepidermoid carcinoma is misdiagnosed as pleomorphic adenoma in cytology.  

(Table: 8). 

In-group III, we have found basaloid type of cell arranged in cluster and cribiform pattern, with globular or tubular pink 

coloured matrix.Background was cystic or bloody. Diagnosis was adenoid cystic carcinoma.  Cytologically, adenoid cystic 

carcinoma are characterized by a mixture of small,uniform, basaloid cells with high N/C ratios and metachromatic stroma. 

The cytologic architecture frequently mimics the histologic patterns, showing cribiform or tubular structures, while 

exclusively solid sheets of tumour cells are seen in the solid variant or anaplastic adenoid cystic carcinoma. The chromatin 

pattern appears coarse but uniform without identifiable nucleoli and nuclear pleomorphism is minimal. Necrosis is rare 

cytologic finding, but when seen usually is indicative of the anaplastic variant of adenoid cystic carcinoma. Although the 

stroma of adenoid cystic carcinoma is characteristic, it can be seen in several other salivary gland tumours. In the classic 

cribiform or tubular adenoid cystic carcinoma, balls or spheres and cylinders of magenta stroma are seen on air dried, rapid 

Romanowsky – stained material. The interface between tumour cells and stroma often is sharply demarcated.(31,32) The 

diagnosis of the well differentiated or cribiform types of adenoid cystic carcinoma is relatively straightforward. The 

microcystic spaces containing the hyaline globules and cylinders of metachromatic stroma are easily identified in such 

cases. However metachromatic stroma is not specific for or unique to adenoid cystic carcinoma; it also is found in cases of 

polymorphous low grade adenocarcinoma, basal cell adenoma, pleomorphic adenoma, and even in epithelial myoepithelial 

carcinoma and basal cell carcinoma.(33) Thus, cases of adenoid cystic carcinoma lacking cribiform architecture may be 

impossible to distinguish from other basaloid tumours. There are no clear nuclear and cytoplasmic features: that helped to 

discriminate adenoid cystic carcinoma from its mimics.Therefore, diagnosis of adenoid cystic carcinoma was not so 

smooth for us. Proper evaluation of type of the cell and with help of haematoxylin and eosin stained slide we reached to 

our diagnosis. In H&E stained slide we see cells are arranged around the stroma, not embedded in the stroma. Absence of 

myoepithelial cell excluded the diagnosis of epithelial- myoepithelial carcinoma and pleomorphic adenoma.In our study 

we get 5% adenoid cystic carcinoma of parotid lesion and 16.70% adenoid cystic carcinoma of submandibular lesion. All 

cases were cytologically and histologically correlated properly.( Table:7). 

In-group IV predominant oncocytic cells were arranged in clusters or monolayer sheets. Two types of lesions were 

encountered that are Warthin’s tumour and oncocytoma. Warthin's tumour, cytologically diagnosed by presence of 

oncocytic cells in monolayer sheets with mixed population of lymphocytes (often in aggregates). Laurica et al and Ballo et 

al have highlighted possible sources of diagnostic error. But in our study we have diagnosed 2 cases as Warthin 's tumour 

with FNAC correctly. (Table: 8).  
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After histological examination, we diagnosed it myoepithelioma.The term monomorphic adenoma is originally proposed 

for any benign epithelial salivary gland tumour other than benign mixed tumour(pleomorphic adenoma). It therefore 

includes tumours as disparate as oxyphilic adenoma, warthin's tumour, sebaceous lymphadenoma and basal cell 

adenoma.(35,36)The very inclusiveness of the term when so defined and the fact that some people have used it instead as a 

synonym for only one member of the group(i.e, for basal cell adenoma), has resulted in confusion. Therefore, it is probably 

advisable to regard monomorphic adenoma not as a specific pathologic diagnosis but rather as the expression of a 

nosologic grouping.  And to name the tumours in this category according to their composition and appearance.(51)The term 

'monomorphic adenoma‘does not appear in the new WHO classification of salivary gland tumours.(37) In our study one 

case of  myoepithelioma histologically is diagnosed, which provisionally diagnosed as monomorphic adenoma in 

cytology.(Table:8). Single cell population was seen in-group VI. Background was lymphocyte rich, dirty and inflammatory 

in various cases. We diagnosed pleomorphic adenoma with presence of fibrillary or chondromyxoid stroma and round to 

oval shaped single cell. One case of mucoepidermoid carcinoma was misdiagnosed as pleomorphic adenoma. Thick mucin 

appears as myxoid stroma and monomorphic type of cell was looked like elongated myoepithelial cell. After histological 

examination, it was diagnosed mucoepidermoid carcinoma.Few epithelial cells with lymphocytic predominance and cystic 

background helped us to give the diagnosis chronic sialadenitis. Lymphocytic predominance in the cytology in salivary 

lesion may mimic benign lymphoepithelial lesion,lymphoepithelial cyst, Warthin’s tumour (few oncocytic cells),acinic cell 

carcinoma, primary lymphoepithelioma like carcinoma. Careful examination helps us to distinguish chronic sialadenitis 

from other mimics.Among 50 cases, 40 cases involving the parotid gland in our study, that is 80%. Among benign lesion 

pleomorphic adenoma in parotid gland is most commonly seen, that is 47.5%. Other benign lesions are warthin's tumour 2 

cases, oncocytoma 1 case and myoepithelioma 1 case. Among the malignant cases mucoepidermoid carcinoma was most 

commonly encountered in our study, that is 15% and another malignant tumour is adenoid cystic carcinoma that is 5%. 9 

cases of chronic sialoadenitis were found, that is 22.5 %.( Table: 7). Total number of submandibular lesions are 12 %( 

6/50) among all the salivary gland lesions. In submandibular gland, most commonly encountered lesion was chronic 

sialadenitis (50%). Other lesions were 33.3% pleomorphic adenoma and 16.70% adenoid cystic carcinoma. (Table: 7). In 

our study total number of minor salivary gland lesions were 8% (4/50) among all the salivary gland lesions. Pleomorphic 

adenoma was most commonly seen in minor salivary gland, that is 3 cases out of 4 cases.(Table: 7).  

Conclusion 

The diagnoses of salivary gland lesions are most challenging task for its vague clinical presentation along with wide 

range of cytomorphological diversity.But in majority of the cases for proper diagnosis, the stepwise algorithmic 

approach is very much effective to overcome pitfalls and to exclude differential diagnosis with a diagnostic accuracy 

of 98%. 
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