
 

 

Judi Clinical Journal  |  2025;2(1):8-14 

Journal home page: https://judijournal.com 

   

 

 

 

 
Original Article 

 

Fine-Needle Aspiration Cytology and Salivary Gland Tumors: A Cross-Sectional Study  

 
Aras J. Qaradakhy1, Ari M. Abdullah2, Karzan M. Salih3, Sarwat T. San Ahmed4, Mariwan L. Fatah5, Hawbir Adil 

Mohammed3, Imad S. Sedeeq6, Imad J. Habibullah3, Muhammed Bag A. Ali3, Rawa S. Ahmed3, Shamal H. Qadir3, Abdullah 

A. Qadir5, Shko H. Hassan7, Harun A. Ahmed5, Ayman M. Mustafa3,8*   

1Radiology Department, Shorsh Teaching Hospital, Shorsh Street, Sulaymaniyah, Iraq. 2Department of Pathology, 

Sulaymaniyah Teaching Hospital, Zanko Street, Sulaymaniyah, Iraq. 3Scientific Affairs Department, Smart Health Tower, 

Madam Mitterrand Street, Sulaymaniyah, Iraq. 4Sulaimani Teaching Hospital, Zanko Street, Sulaymaniyah, Iraq. 5College 

of Medicine, University of Sulaimani, Madam Mitterrand Street, Sulaymaniyah, Iraq. 6Department of General Surgery, 

Balsam Private Hospital, 30-meter Street, Erbil, Iraq. 7Zad Organization, Saeed Kaban Street, Judi Tower, Sulaymaniyah, 

Iraq. 8Kscien Organization for Scientific Research (Middle East Office), Hamdi Street, Sulaymaniyah, Iraq. 

*Corresponding author: Ayman Majid Mustafa (Hawari Shar, Daban Street, House number 11, Sulaymaniyah 46001, 

Iraq). aymanmajid75@gmail.com 

  Received: May 25, 2026                  Revised: Jun  06, 2026                 Accepted: Jun 10, 2026              First Published: Jun 15, 2026 

 

 

 

 

 

How to cite this article: Qaradakhy AJ, Abdullah AM, Salih KM, Ahmed ST, Fatah ML, 

Mohammed HA et al. Fine-Needle Aspiration Cytology and Salivary Gland Tumors: A 
Cross-Sectional Study. Judi Clin. J. 2025;2(1):8-14. https://doi.org/10.70955/JCJ.2026.02  

            

             Copyright ©2026 Qaradakhy et al. This open 

access article is distributed under the CC BY 4.0 
license, permitting use, distribution, and reproduction 
with proper attribution to the authors and source.  

1. Introduction  

Salivary gland neoplasms are relatively rare, with an annual 

incidence of 3.0 per 100,000 individuals [1]. These neoplasms 

account for approximately 6% of head and neck cancers and about 

0.3% to 0.5% of all malignancies [2]. Primary salivary gland 

carcinomas constitute 20–35% of these cases, encompassing 21 

clinically and biologically distinct entities [1,3]. Additionally, 

secondary salivary gland carcinomas, including metastatic solid 

tumors and lymphomas, may present in the lymph nodes of the 

parotid gland [1]. 

The risk of malignancy (ROM) associated with a salivary gland 

mass varies by its anatomical location. Specifically, it ranges from 

20% to 25% for masses in the parotid gland, 40% to 50% in the 

submandibular gland, and 50% to 81% in the sublingual and minor 

salivary glands of the upper aerodigestive tract [4]. 

Given the wide variety of neoplasms affecting the salivary 

glands, a comprehensive and systematic diagnostic approach is 

essential to determine the most appropriate treatment. Preoperative 

differentiation between benign and malignant tumors is crucial for 

planning the extent of the surgical procedure [5]. However, imaging 

techniques alone have been shown to be insufficient in accurately 

distinguishing benign from malignant salivary gland tumors. 

Therefore, invasive preoperative diagnostic testing is often necessary. 

Both European and American guidelines for salivary gland neoplasms 

recommend the routine use of fine-needle aspiration cytology 

(FNAC) in the presence of a lesion in one of the major salivary 

glands, due to its simple application and low complication rates [6,7]. 
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False diagnoses may occur when interpreting common 

neoplasms, such as pleomorphic adenoma and Warthin’s tumor. 

Moreover, a major challenge in FNAC is the possibility of obtaining 

unsatisfactory aspirates. Some specimens cannot be adequately 

assessed due to insufficient cellularity or poor quality, which can 

undermine the diagnostic accuracy. Immunostaining with Ki-67 

fraction can be helpful in distinguishing malignant from benign 

tumors. Myoepithelial markers, such as S-100 and smooth muscle 

actin, are valuable for identifying the myoepithelial component, while 

markers like EMA and CEA assist in highlighting ductal structures 

[2]. 

The Milan System for Reporting Salivary Gland Cytopathology 

(MSRSGC), introduced in 2018, was developed to standardize 

cytopathological reports for salivary gland tumors and improve the 

accuracy of FNAC. While the MSRSGC has significantly enhanced 

diagnostic outcomes, performance measures for salivary gland FNAC 

remain controversial, with sensitivity ranging from 71% to 93% and 

specificity from 96% to 99% [1,8,9]. The factors influencing the 

success of FNAC, contributing to the broad variability in performance 

measures, remain largely unclear. Therefore, this study aims to 

evaluate the diagnostic role of FNAC in major salivary gland tumors 

and investigate factors influencing its accuracy. The references were 

assessed for eligibility [10]. 

 

2. Methods 

2.1 Study Design and Setting 

This cross-sectional study was carried out at a tertiary care hospital 

from March 2019 to December 2024 and patients were included 

consecutively based on their presentation over 5 years with clinically 

suspected salivary gland lesions.  

2.2 Patient Selection and Data Collection 

Patients included in the study with histopathologically confirmed 

benign or malignant salivary gland tumors. Exclusion criteria 

encompassed individuals with lesions of non-salivary gland origin, 

missing FNAC samples, and incomplete clinical or imaging data. 

Sociodemographic data, including age, sex, occupation, marital 

status, smoking status, and chief complaint, were collected. 

Additionally, relevant clinical details, including ultrasound tumor 

size, tumor size based on histopathology, side of involvement, FNAC 

findings, parotid involvement, type of operation, histopathology 

results, and follow-up information, were extracted and analyzed. All 

cases were classified according to the MSRSGC. The longest 

diameter (cm) of the lesion, as reported in the final pathology report, 

was used for analyses related to the lesion size. 

2.3 Fine Needle Aspiration Cytology (FNAC) 

The FNAC was performed for all enrolled patients with suspected 

salivary gland lesions. The procedure was conducted under 

ultrasound guidance using negative-pressure aspiration with a 22–24-

gauge needle attached to a 10-cc syringe under aseptic conditions. For 

cystic lesions, the solid or mural component was targeted under 

aseptic conditions. For cystic lesions, the cyst was first aspirated and 

the lesion was then reassessed sonographically for any residual solid 

component; when a solid component was identified, immediate re-

aspiration of that component was performed, with material 

preferentially collected for cell block preparation to optimize cellular 

yield. Aspirated material was immediately smeared onto glass slides, 

and each specimen was gently spread between two slides to obtain 

adequate cytological preparations. When sufficient material was 

available, the residual specimen was processed for cell block 

preparation, also stained with hematoxylin and eosin, to facilitate 

further histopathological assessment and ancillary studies. 

Immunocytochemistry was used when the cytological diagnosis was 

inconclusive or required further confirmation. Specimen adequacy 

required both sufficient cellularity (quantitative) and lesional 

representativeness (qualitative); a specimen was considered adequate 

when it contained well-preserved lesional cells, whereas aspirates 

showing only obscuring artifact, non-mucinous cyst fluid without 

epithelial cells, or normal salivary tissue from a targeted mass were 

classified as non-diagnostic. Non-diagnostic specimens were 

repeated, either on the same day or at a subsequent visit. 

2.4 Histopathological Examination 

Following FNAC, all patients underwent surgical excision of the 

lesion, and the resected tissue was sent for histopathological 

examination. The specimens were fixed in 10% formalin, routinely 

processed, and embedded in paraffin. Serial sections were cut and 

stained with hematoxylin and eosin. Special histochemical stains 

were applied at the discretion of the reporting pathologist in defined 

scenarios: periodic acid-Schiff with diastase (PAS-D) to confirm 

diastase-resistant mucin in lesions suspected of mucoepidermoid 

carcinoma and to demonstrate zymogen granules where acinic cell 

carcinoma was in the differential; PAS to highlight basement-

membrane-like material in basaloid or cribriform lesions suspected of 

adenoid cystic carcinoma and to identify glycogen in clear-cell 

lesions; and PAS to screen for fungal organisms in cases of 

granulomatous inflammation. Final diagnoses were based on 

hematoxylin and eosin morphology supplemented by 

immunohistochemistry where indicated, with special stains serving 

only as confirmatory adjuncts. 

2.5 Statistical Analysis 

The diagnostic performance of FNAC was evaluated by comparing 

its findings with the histopathological diagnoses. Sensitivity, 

specificity, positive predictive value (PPV), negative predictive value 

(NPV), and diagnostic accuracy were calculated. In accordance with 

a previous study [9], two settings were defined for calculating the 

performance measures. In Setting 1, the MSRSGC categories V and 

VI, which correspond to 'suspicious for malignancy' and 'malignant' 

respectively, were considered as positive index tests. Conversely, 

MSRSGC categories II and IVa, representing 'non-neoplastic' and 

'neoplasm-benign', were classified as negative tests. In Setting 2, 

MSRSGC categories III, IVb, V, and VI, encompassing 'atypia of 

undetermined significance (AUS)', 'salivary gland neoplasm of 

uncertain malignant potential (SUMP)', 'suspicious for malignancy', 

and 'malignant', were designated as positive index tests. Similarly, 

MSRSGC categories II and IVa were maintained as negative tests. 

FNAC was considered successful when the specimen was adequate 

for cytological interpretation, corresponding to MSRSGC categories 

II–VI. Conversely, FNAC was classified as unsuccessful when the 

result was non-diagnostic, consistent with MSRSGC category I. Data 

analysis was performed using SPSS software (version 26.0). 

Univariate logistic regression was employed to identify factors 

influencing the success of FNAC. A p-value of <0.05 was considered 

statistically significant. 

3. Results 

A total of 272 salivary gland FNAC cases were included. Among 

these, 232 (85.3%) originated from the parotid gland, while 40 

(14.7%) involved the submandibular gland. The patient cohort had a 

mean age of 44.90±15.0 years, with 151 (55.5%) being female (Table 

1).  

The most common category was MSRSGC IVa (neoplasm-

benign), accounting for 223 (82.0%) of cases. The highest risk of 

neoplasm was observed in MSRSGC categories IVb (SUMP), III 

(AUS), and VI (malignant), each demonstrating a rate of 100.0%. In 

contrast, the lowest risk of neoplasm was recorded in MSRSGC II 

(non-neoplastic) cases, at 0.0%. Regarding the ROM, MSRSGC VI 

(malignant) cases showed a rate of 100.0%, whereas MSRSGC II 

(non-neoplastic) and MSRSGC IVa (benign neoplasm) demonstrated 

ROM values of 0.0% and 0.9%, respectively (Table 2). 
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Histopathological follow-up revealed 11 (4.0%) cases of non-

neoplastic lesions, 241 (88.6%) cases of benign tumors, and 20 

(7.4%) cases of malignant tumors. Among the benign tumors, 

pleomorphic adenoma was the most common entity, identified in 169 

(62.1%) cases, followed by Warthin tumor in 47 (17.3%) cases 

(Figures 1 and 2). Regarding malignant tumors, mucoepidermoid 

carcinoma was the most frequently diagnosed subtype, accounting for 

8 (2.9%) cases, followed by squamous cell carcinoma in 3 (1.1%) 

cases and adenoid cystic carcinoma in 2(0.7%) cases (Figure 3) 

(Table 3).  

 

 

 

 

 

 

 

 

Regression analysis showed that tumor size was not a 

statistically significant predictor of FNAC success; however, it was 

associated with an increased odds of successful FNAC, with each 

additional centimeter corresponding to a 50% increase in the odds of 

success (OR = 1.50). In contrast, FNAC success was significantly 

lower for lesions located in the submandibular gland compared with 

the parotid gland (OR = 0.218, 95% CI: 0.083–0.575; p-value= 0.002) 

(Table 5). 

 

 

 

 

 

 

 

 

 

 

4. Discussion 

Fine-needle aspiration is a safe, minimally invasive, and cost-

effective diagnostic modality widely used for the preoperative 

evaluation of lesions across various organs. However, its diagnostic 

utility in salivary gland lesions remains a subject of ongoing debate 

[11]. Salivary gland neoplasms can occur across a broad age range. A 

study by Rameeza et al., which included 104 patients, reported a mean 

age of 45 years, with peak incidence in the fourth decade of life [11]. 

Similarly, Kakoty et al. also identified the fourth decade as the most 

affected age group [12]. In contrast, studies conducted by Koirala et 

al. and Omhare et al. found a higher incidence in the third decade 

[13,14]. In the present study, the mean age was 44.90 years, with the 

highest prevalence observed in the fourth decade of life, consistent 

with the findings of previous reports.

 

 

 

 

 

 

 

 

In setting 1, for distinguishing malignant from benign tumors, 

which excluded tumors classified as AUS and SUMP, the diagnostic 

performance was as follows: sensitivity 84.6%, specificity 99.6%, 

accuracy 98.7%, PPV 91.7%, and NPV 99.1%. In Setting 2, which 

included AUS and SUMP cases, the sensitivity increased to 88.2%, 

while specificity, accuracy, PPV, and NPV were 94.5%, 94.1%, 

53.6%, and 99.1%, respectively (Table 4). 

 

 

Studies examining the role of FNAC in diagnosing salivary 

gland tumors have demonstrated variability in sex distribution. A ten-

year retrospective study from Greece reported a male predominance, 

with a male-to-female ratio of 1.28:1 (46 males vs. 36 females) [15]. 

Similarly, a systematic review of 45 cases of secretory carcinoma also 

demonstrated a male predominance, with 25 (55.6%) males and 20 

(44.4%) females [16]. Conversely, other investigations have 

described either a balanced or female-predominant distribution. An 

analysis of 37 FNAC specimens demonstrated an equal gender 

distribution (17 males vs. 20 females) [17]. Likewise, a study of 81 

cases reported a slight female predominance, with 51.85% of cases 

occurring in females, corresponding to a male-to-female ratio of 

1:1.33 [18]. In this study, comprising 272 cases, a slight female 

predominance was observed, with 55.5% of cases occurring in 

females, yielding a male-to-female ratio of 1:1.25.  

The relative proportions of benign, malignant, and non-

neoplastic salivary gland tumors vary across published series. A large 

Figure 1. Cytological features of a parotid gland nodule. (A) Low-

power view (Hematoxylin and Eosin, ×4) showing hemorrhagic 

material (dark stars) admixed with cellular elements (yellow stars). 

(B) Higher-power view of the same area (Hematoxylin and Eosin, 

×10) demonstrating bland-appearing epithelial and myoepithelial 

cells arranged in small groups and as single cells with plasmacytoid 

features (dark arrows) within a myxoid stroma (dark stars). These 

cytomorphological features are consistent with pleomorphic 

adenoma of the parotid gland. 

Figure 3. Cytological features of adenoid cystic carcinoma of the 

parotid gland. (A) Low-power view (Hematoxylin and Eosin, ×4) 

showing a cellular aspirate composed of basaloid cells arranged in a 

prominent cribriform growth pattern (dark arrows). (B) High-power 

view of the same area (Hematoxylin and Eosin, ×10) demonstrating 

basaloid cells forming cribriform structures (dark arrows) with 

associated basement membrane–like eosinophilic material (yellow 

arrows). 

Figure 2. Cytological features of a parotid gland mass. (A) Low-

power view (Hematoxylin and Eosin, ×4) showing hemorrhagic 

material (dark stars) admixed with cellular elements (yellow stars). 

(B) Higher-power view of the same area (Hematoxylin and Eosin, 

×10) demonstrating bland-appearing oncocytic epithelial cell layers 

(dark arrows) with underlying mature lymphoid cell aggregation 

(yellow stars). These cytomorphological features are consistent with 

warthin tumor of the parotid gland. 
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study from Southern Iran involving 405 cases reported that 74.5% 

were benign and 25.4% malignant. The most frequently observed 

benign tumors were pleomorphic adenoma (70.5%) and Warthin’s 

tumor (21.5%), whereas mucoepidermoid carcinoma (26.2%) and 

adenoid cystic carcinoma (22.3%) predominated among malignant 

tumors. Additionally, the study found that benign tumors 

predominantly affected the parotid gland and were more common in 

younger individuals, whereas malignant tumors were more frequently 

observed in older age groups [19]. Similarly, an analysis of 318 

patients with primary salivary gland carcinomas identified adenoid 

cystic carcinoma, mucoepidermoid carcinoma, and squamous cell 

carcinoma as the most prevalent malignant entities, with the parotid 

gland being the most commonly affected site [20]. Another study of 

124 cases found benign neoplasms in 31.45% (39 cases) and 

malignant tumors in 15.32% of cases, with pleomorphic adenoma and 

mucoepidermoid carcinoma representing the most common benign 

and malignant entities, respectively; 68.9% of neoplasms arose in the 

parotid gland [14]. In the current study, benign tumors accounted for 

88.6% of cases, while 7.4% were malignant. The lower proportion of 

malignant tumors observed in this cohort compared with several 

published series may be attributable to differences in referral patterns, 

patient selection, and the predominance of parotid gland lesions, 

which are more likely to be benign than lesions arising in other major 

salivary glands. This distribution may have contributed to the 

relatively high specificity and negative predictive value observed in 

the present study and should be considered when interpreting the 

diagnostic performance of FNAC. Additionally, pleomorphic 

adenoma was the most prevalent benign tumor in this study, followed 

by Warthin’s tumor, whereas among malignant neoplasms, 

mucoepidermoid carcinoma was the most common, followed by 

squamous cell carcinoma. Additionally, the parotid gland was 

identified as the most frequently affected site, accounting for about 

85.3% of cases. 

In this study, the ROM for MSRSGC category I (non-diagnostic) 

was 15.0%, consistent with the 15% benchmark recommended in the 

second edition of the MSRSGC [21]. This rate exceeds the 11.4% 

reported in the large meta-analysis by Wang et al., which analyzed 

7,168 FNAC cases [9], and is also higher than the 3.2% inadequacy 

rate observed in the study by Kim et al., where salivary gland FNAC 

were performed by a single radiologist with six years of experience 

[22]. However, the current study ROM remains lower than the 23.9% 

reported in another series [1]. In contrast, among 223 cases classified 

as MSRSGC category IVa (benign neoplasm), the ROM was merely 

0.9%, which is lower than the 2.8% reported in Wang et al.'s meta-

analysis [9], and comparable to the 1.0% documented in another study 

[1]. These findings further support the high diagnostic accuracy and 

reliability of FNAC when adequate sampling and expert cytological 

interpretation are achieved. 

The FNAC is integral to the preoperative assessment of salivary 

gland tumors, offering a minimally invasive and cost-effective 

approach to differentiate benign from malignant lesions. 

Nevertheless, reported diagnostic performance varies across studies. 

A large series of 1,289 cases evaluated FNAC in two diagnostic 

settings and demonstrated sensitivity and specificity of 87.5% and 

97.7% in one setting, and 91.6% and 81.6% in the other, underscoring 

its overall reliability while highlighting the potential for false-positive 

results [1]. Similarly, Naz et al. reported a sensitivity of 77.7% and 

specificity of 86.3%, reflecting moderate effectiveness in detecting 

malignancy and relatively higher accuracy in confirming benign 

disease [23]. Despite its utility, FNAC exhibits limitations in certain 

histological subtypes. A 2024 systematic review and meta-analysis 

reported a notably low sensitivity of 27.7% (95% CI: 16.6–42.5%) 

for secretory carcinoma, largely due to significant cytomorphological 

overlap with other benign and malignant entities; FNAC alone 

provided a definitive diagnosis in only 6.6% of cases, emphasizing 

the need for adjunctive diagnostic modalities [16]. Likewise, Kim et 

al. documented a sensitivity of 64.2% for high-grade salivary gland  

malignancies, illustrating the challenges in accurately distinguishing 

aggressive tumors from benign lesions in complex scenarios [22]. In 

the present study, FNAC performance was assessed in two analytical 

settings.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Demographic, Clinical, and Surgical Characteristics 

of the Study Population 

Variables     N, Mean (%, SD) 

Age  44.90±15.0 

Age group   

  10-20  16 (5.9) 

  20-30 32 (11.8) 

  30-40 64 (23.5) 

  40-50 59 (21.7) 

  50-60 61 (22.4) 

  60-70 28 (10.3) 

  70-80 10 (3.7) 

   >80 2 (0.7) 

Gender   

  Male  121 (44.5) 

  Female  151 (55.5) 

Marital Status   

  Single  37 (13.6) 

  Widow 1 (0.4) 

  Married  234 (86.0) 

Smoking Status   

  Non-smoker  191 (70.2) 

  Active  59 (21.7) 

  Passive 20 (7.4) 

  Ex-smoker 2 (0.7) 

Side   

  Right  134 (49.3) 

  Left  136 (50.0) 

  Bilateral  2 (0.7) 

Gland   

  Parotid gland  232 (85.3) 

  Submandibular gland  40 (14.7) 

Type of operation   

  Superficial parotidectomy  211 (77.6) 

  Submandibular gland excision 35 (12.9) 

  Total parotidectomy                19 (7.0) 

  Submandibular gland excision + Neck 

dissection  

5 (1.8) 

  Parotid gland excision  2 (0.7) 

Tumor size (Longest dimension) (cm) 2.56±1.17 

Follow-up  

  Normal  271 (99.6) 

  Dead  1 (0.4) 
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When only definitive cytological diagnoses were considered (Setting 

1), sensitivity and specificity were 84.6% and 99.6%, respectively. 

Inclusion of indeterminate categories (Setting 2) yielded sensitivity 

and specificity of 88.2% and 94.5%, respectively. Variations in 

diagnostic accuracy across studies likely reflect differences in tumor 

heterogeneity, cytopathologist expertise, specimen adequacy, case 

mix, and institutional protocols. 

A large single-center study from Germany identified lesion size 

as an independent predictor of sample adequacy in salivary gland 

FNAC, reporting a 22% increase in diagnostic success for each 

additional centimeter in lesion diameter [1]. In contrast, another 

investigation found no significant association between tumor size and 

FNAC success [22]. Conversely, a separate study demonstrated that 

sensitivity, specificity, and overall accuracy were higher in parotid 

lesions measuring 2.1–4.0 cm compared with those smaller than 2 cm 

[24]. In the present study, although lesion size did not reach statistical 

significance, it was associated with improved adequacy, with each 

additional centimeter increasing the odds of successful FNAC by 

50%. 

Regarding lesion location, the aforementioned German study 

reported significantly lower FNAC success rates for submandibular 

gland lesions compared with parotid lesions [1]. By contrast, Kim et 

al. did not observe a significant relationship between gland location 

and diagnostic performance, possibly reflecting their smaller sample 

size [22]. The current study’s finding aligns with the German data, 

demonstrating significantly reduced FNAC success in the 

submandibular gland relative to the parotid gland. This discrepancy 

may be explained by the submandibular gland’s deeper anatomical 

position within the submandibular triangle, which can limit 

accessibility and compromise sampling. Collectively, these results 

underscore the importance of meticulous technique and careful 

procedural planning when performing FNAC in anatomically 

challenging regions. 

This study has several limitations that warrant consideration. 

First, its retrospective design inherently introduces potential selection 

and information biases, which may affect the interpretation of the 

findings. Second, the exact number of needle passes performed 

during each FNAC procedure was not consistently documented. 

Although institutional protocol generally recommends a single-pass 

technique, the possibility that additional passes were undertaken in 

selected cases cannot be excluded. Future prospective studies with 

Table 2. Diagnostic Classification Based on the Milan System for Reporting Salivary Gland Cytopathology (MSRSGC) 

Category Final Diagnosis Total n, (%) RON 

(%) 

ROM (%) 

Non-neoplastic Benign Malignant 

Non-diagnostic, I 4 13 3 20 (7.4)  80.0  15.0 

Non-Neoplastic, II 1 0 0 1 (0.4) 0.0 0.0 

AUS, III 0 5 1 6 (2.2) 100.0 16.7 

Neoplasm-benign, IVa 5 216 2 223 (82.0) 97.8 0.9 

Neoplasm-SUMP, IVb 0 7 3 10 (3.7) 100.0 30.0 

SFM, V 1 0 7 8 (2.9) 87.5 87.5 

Malignant, VI 0 0 4 4 (1.5) 100.0 100.0 

Total 11 241 20 272 (100.0%) 96.0 7.4 

M:Male, F:Female, S.Ca:Serum calcium, TG:Thyroglobulin, N/A:Not applicable 

Table 3. Patient demographics and clinical data. 

Lesions Number of 

cases (%) 

Non-neoplastic  11 (4.0) 

 Sialadenitis 8 (2.9) 

 Lymphoepithelial Cyst 2 (0.7) 

 Lymphoid Hyperplasia 1 (0.4) 

Neoplastic  4 (36.3%) 

Benign tumors 241 (88.6) 

 Pleomorphic Adenoma                                                                                     169 (62.1) 

 Warthin Tumor 47 (17.3) 

 Oncocytoma 8 (0.4) 

 Benign Salivary Gland Tissue 4 (1.5) 

 Vascular Hamartoma  3 (1.1) 

 Basal Cell Adenoma 2 (0.7) 

 Canalicular Adenoma 2 (0.7) 

 Giant Cell Tumor 2 (0.7) 

 Myoepithelioma 1 (0.4) 

 Lipoma 1 (0.4) 

 Schwannoma 1 (0.4) 

Intra-parotid Cavernous 

Hemangioma 

1 (0.4) 

Malignant tumors 20 (7.4) 

 Mucoepidermoid Carcinoma 8 (2.9) 

 Squamous Cell Carcinoma  3 (1.1) 

 Adenoid Cystic Carcinoma 2 (0.7) 

 Adenocarcinoma 1 (0.4) 

 Salivary Duct Carcinoma 1 (0.4) 

 Epithelial-Myoepithelial 

Carcinoma 

1 (0.4) 

Mammary Analogue Secretory 

Carcinoma  

1 (0.4) 

Non-Hodgkin’s Lymphoma 1 (0.4) 

Acinic Cell Carcinoma 1 (0.4) 

Basaloid Cell Carcinoma 1 (0.4) 
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standardized procedural documentation are needed to clarify the 

impact of the number of needles passes on sample adequacy and 

diagnostic accuracy in salivary gland FNAC. 

 

5. Conclusion  

 

Salivary gland FNAC is a minimally invasive, safe, and cost-effective 

diagnostic technique that may serve as an appropriate first-line 

investigation in the evaluation of major salivary gland lesions. 
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