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Abstract Objective: Fine-needle aspiration biopsy (FNAB) is 
widely used in the management of salivary gland masses. 
Its main advantage is its ability to differentiate benign 
from malignant disease. In this study, we aimed to eval-
uate the diagnostic ability of FNAB in salivary gland 
masses.

Methods: The records of patients who had undergone 
FNAB before parotidectomy or submandibular gland 
excision between 2005 and 2013 were retrospective-
ly analyzed. FNAB results were classified as negative, 
positive, suspicious for malignancy, and non-diagnostic. 
Preoperative FNAB results were compared with defin-
itive histopathological results. The sensitivity, specificity, 
positive predictive value (PPV), negative predictive value 
(NPV), and accuracy of FNAB results were calculated.

Results: A total of 285 patients were enrolled. Among 
them, 230 (80.7%) had parotid gland and 55 (19.3%) 
had submandibular gland masses. Following a definitive 

histopathological examination, the most common be-
nign tumor was pleomorphic adenoma (52.6%), where-
as malignant tumors were mucoepidermoid carcinoma 
(2%) and squamous cell carcinoma (2%). The sensitivity, 
specificity, PPV, NPV and accuracy of FNAB results 
were 76.9%, 95.4%, 75%, 95.9%, and 92.6%, respectively. 
The rate of a suspicious cytology was 5.2% (15 patients) 
and that of a non-diagnostic cytology was 8.8% (25 pa-
tients). 

Conclusion: FNAB is a safe and simple diagnostic tool 
for the diagnosis of salivary gland masses and has a rel-
atively high sensitivity and specificity. It may provide 
valuable information for patient counselling and surgical 
planning. The major drawbacks include a lower sensitiv-
ity than specificity and a relatively high rate of non-di-
agnostic results.

Keywords: Salivary gland, fine-needle aspiration biopsy, 
neoplasia, management

Öz Amaç: İnce iğne aspirasyon biyopsisi (İİAB), tükrük 
bezi kitlelerinin yönetiminde yaygın olarak kullanıl-
maktadır. Benign hastalığı, malign hastalıktan ayıra-
bilme özelliği, bu tekniğin en önemli avantajı olarak 
bilinmektedir. Bu çalışmada, tükrük bezi kitlelerinde 
İİAB’nin tanısal değerlendirmedeki rolü incelenmeye 
çalışılmıştır.

Yöntemler: 2005-2013 yılları arasında, parotidekto-
mi ve submandibüler bez eksizyonu öncesinde İİAB 
yapılmış hastaların kayıtları geriye dönük olarak 
incelendi. İİAB sonuçları malignite açısından ne-
gatif, pozitif, şüpheli ve tanısal olmayan olarak sınıf-
landırıldı. Preoperatif İİAB sonuçları, postoperatif 
histopatoloji sonuçları ile karşılaştırıldı. İİAB’nin 
duyarlılık, özgüllük, pozitif öngörü değeri (PÖD), 
negatif öngörü değeri (NÖD) ve doğruluk değerleri 
hesaplandı. 

Bulgular: Toplamda 285 hasta çalışmaya dahil edildi. 
230 (%80.7) hastada parotis bezi, 55 (%19.3) hastada 

ise submandibüler bez kitlesi mevcuttu. Kesin histopa-
tolojik inceleme sonrasında en sık tespit edilen benign 
tümör pleomorfik adenom (%52.6) iken, en sık tanı 
koyulan malign tümörler mukoepidermoid karsinom 
(%2) ve yassı hücreli karsinom (%2) idi. İİAB’nin du-
yarlılık, özgüllük, PÖD, NÖD ve doğruluk oranları, 
sırasıyla %76.9, %95.4, %75, %95.9 ve %92.6 olarak be-
lirlendi. Şüpheli sitoloji oranı %5.2 (15 hasta) ve tanısal 
olmayan sitoloji oranı %8.8 (25 hasta) idi.

Sonuç: Tükrük bezi kitlelerinin tanısında kullanılan 
İİAB, göreceli olarak yüksek duyarlılık ve özgüllüğe 
sahip olan güvenli ve basit bir testtir. Hasta bilgilen-
dirme ve cerrahi planlama açısından değerli bilgiler 
sağlamaktadır. En önemli dezavantajları arasında du-
yarlılık değerinin özgüllük değerinden düşük olması 
ve göreceli olarak tanısal olmayan sonuçların yüksek 
olması yer alır.

Anahtar Kelimeler: Tükrük bezi, ince iğne aspirasyon 
biyopsisi, neoplazi, tedavi



Introduction
Salivary gland tumors account for 3–10% of head and neck tu-
mors (1-3). Fine-needle aspiration biopsy (FNAB) of the sali-
vary gland mass is considered as an important diagnostic tool, 
although some controversy exists (4, 5). FNAB is a reliable and 
minimally invasive method and carries a minimum risk of com-
plications (3, 6). Differentiation between benign and malignant 
lesions may be possible with FNAB; this is one of the most 
important advantages of FNAB (7). Additionally, the degree of 
differentiation of neoplastic cells can be determined, which may 
aid in the selection of the type of surgical intervention. How-
ever, in the management of salivary gland masses, the cytology 
results of FNAB should be interpreted along with the clinical 
findings and radiological investigations (2). When performed 
and analyzed by experienced hands, FNAB has the advantage 
of providing valuable diagnostic data in a relatively short period 
of time (6). 

This article aimed to present the sensitivity, specificity, positive 
predictive value (PPV), negative predictive value (NPV), and 
accuracy of FNAB results for salivary gland masses in a tertiary 
referral center through a review of the literature.

Methods
The medical records of 423 patients who had undergone parot-
id or submandibular gland excision (between 2005 and 2013) 
with or without neck dissection were retrospectively analyzed in 
the Otorhinolaryngology Department of the İstanbul Training 
and Research Hospital. Only patients with both a preoperative 
FNAB and postoperative definitive histopathologic examina-
tion were included. This study was approved by the Local Eth-
ics Committee of the İstanbul Training and Research Hospital 
(531, 5th September 2014).

The age, sex, complaints, and FNAB and definitive histopatho-
logical results of the patients were recorded. We included only 
patients who underwent FNAB in our hospital. All FNAB 
procedures were performed with a 23 G or 25 G needle under 
ultrasound guidance, and the materials were stained with Papa-
nicolaou stain following alcohol fixation and drying. The results 
were interpreted by three experienced cytopathologists due to 
the relatively longer study duration.

The FNAB results were classified into four categories:
i.	 Negative for malignancy: No evidence of malignancy (in-

cluding both benign neoplasia and non-neoplastic diseas-
es).

ii.	 Positive for malignancy: Presence of clear malignancy 
findings.

iii.	Suspicious for malignancy: Differentiation between be-
nign and malignant disease was not possible, although the 
result was suggestive of a neoplasm.

iv.	Non-diagnostic: Insufficient acellular or hypocellular ma-
terial or elements of peripheral blood. The cytology report 
was accepted as non-diagnostic following at least two 
FNABs.

The preoperative FNAB results were postoperatively compared 
with the definitive histopathological results. Sensitivity, speci-
ficity, PPV, NPV, and accuracy were analyzed not only totally 
but also unique to the parotid and submandibular glands in-
dividually. Two different methods were utilized for calculating 
these variables. In the first evaluation method, suspicious and 
non-diagnostic FNAB results were omitted, and in the second, 
suspicious results were included in the malignant group and 
non-diagnostic results were omitted. 

Statistical Package for the Social Sciences (SPSS Inc.; Windows 
version 15.0, IBM Corporation; USA) was used for statistical 
analysis. Descriptive values were given as numbers and percent-
ages for categorical variables, and numerical variables were given 
as mean±standard deviation. The Student’s t test was used for 
intergroup comparisons and the chi-square test for intergroup 
comparisons of categorical variables. A p-value less than 0.05 
was considered statistically significant. We compared the FNAB 
results with definitive histological results from the perspective 
of malignancy and categorized the results as true negative when 
the malignancy was not cytologically and histologically present, 
true positive when the malignancy was present both cytological-
ly and histologically, false negative when the FNAB result was 
negative for malignancy but the definitive histological exam-
ination showed malignancy, and false positive when the FNAB 
result was positive for malignancy but the definitive histological 
examination showed a benign result. A positive predictive result 
is defined as the probability that a positive FNAB result indi-
cates malignancy following the histological examination. A neg-
ative predictive result is defined as the probability that a negative 
FNAB result indicates the absence of malignancy following the 
histological examination. Accuracy refers to how close a FNAB 
result is to the histological examination result and is calculated 
as the ratio of the sum of both true-positive and true-negative 
results to the total population number. Sensitivity measures the 
ratio of actual positives that were correctly identified as malig-
nant on the histological examination, and specificity measures 
the ratio of actual negatives that were correctly identified as be-
nign on the histological examination. 

Results
Two hundred eighty-five patients were included. Among them, 
166 (58.2%) were males and 119 (41.8%) were females. Parotid 
gland excision (PG group) was performed for 230 (80.7%) pa-
tients and submandibular gland intervention (SG group) for 55 
(19.3%) patients. In the PG group, 135 (58.7%) were males and 
95 (41.3%) were females, whereas in the SG group, 31 (56.4%) 
were males and 24 (43.6%) were females. The mean age of the 
patients was 53.9±16.7 (9–90) years; the mean ages of the pa-
tients in the PG and SG groups were 54.1±16.2 (11–90) years 
and 52.8±18.06 (9–86) years, respectively. Three patients (1%) 
developed hematoma following needle aspiration of the parot-
id mass, and these hematomas completely regressed following 
a pressure dressing. No other complications were encountered.

The FNAB results were as follows: 220 (77.2%) benign, 25 
(8.8%) malignant, 15 (5.2%) suspicious, and 25 (8.8%) non-di-
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agnostic. The corresponding FNAB results specific to the PG 
group were 186 (80.8%), 15 (6.5%), 13 (5.7%), and 16 (7%) and 
those specific to the SG group were 34 (61.8%), 10 (18.2%), 
2 (3.6%), and 9 (16.4%). The most common FNAB result was 
pleomorphic adenoma (135 patients, 47.3%), followed by War-
thin’s tumor (42 patients, 14.7%). FNAB results (excluding sus-
picious and non-diagnostic cytologies) are given in Table 1.

Regarding definitive histopathological results, 244 (85.6%) were 
benign, whereas 41 (14.4%) were malignant. The distribution of 
definitive results for the PG and SG groups is given in Table 

2. The most common benign result in the PG and SG groups 
was pleomorphic adenoma, whereas the most common malig-
nant results were mucoepidermoid carcinoma (six patients) and 
squamous cell carcinoma (six patients) in the PG group and ad-
enoid cystic carcinoma in the SG group.

The definitive histopathologic examination of 15 suspicious 
FNAB results consisted of six benign (40%) and nine malignant 
(60%) results, whereas that of 25 non-diagnostic FNAB results 
consisted of 23 benign (92%) and two malignant (8%) results. 
Regarding the 25 non-diagnostic FNAB results, two malignan-
cies (squamous cell and adenoid cystic carcinomas) were diag-
nosed by definitive histopathological results, whereas 23 (92%) 
of these non-diagnostic results were proved to be benign. The 
definitive results of suspicious and non-diagnostic FNAB re-
sults in the PG and SG groups are given in Table 3. 

For analyzing sensitivity, specificity, PPV, NPV, and accuracy, we 
excluded 40 results with suspicious (n: 15) and non-diagnostic 
(n: 25) cytology. For the remaining 245 results, sensitivity, spec-
ificity, PPV, NPV, and accuracy were 70%, 98.1%, 84%, 95.9%, 
and 94.6%, respectively. Considering the 15 suspicious FNAB 
results to be malignant and excluding only the non-diagnostic 
cytology, sensitivity, specificity, PPV, NPV, and accuracy were 
76.9%, 95.4%, 75%, 95.9%, and 92.6%, respectively. Sensitivity, 
specificity, PPV, NPV, and accuracy of the results for each sali-
vary gland are given in Table 4. 

The false-negative rate in terms of diagnosing malignancy was 
23.1% (nine patients) and the false-positive rate was 4.6% (10 
patients). The FNAB and definite histopathological results of 
both false-positive and false-negative results are given in Table 
5. None of the false-negative and three of the false-positive re-
sults were detected in the SG group.

Among 135 cases where the FNAB result was indicative of a di-
agnosis of pleomorphic adenoma, three were erroneous: Warthin’s 
tumor, mucoepidermoid carcinoma, and myoepithelial carcinoma. 
On the other hand, FNAB results were non-diagnostic in five pa-
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Table 2. Definitive histopathological results  

Parotid gland (230)	 Submandibular gland (55)

Benign (199, 86.5%)	 Benign (45, 81.8%)

   Pleomorphic adenoma (121)	    Pleomorphic adenoma (29)

   Warthin’s tumor (58)	    Plexiform neurofibroma (1)

   Monomorphic adenoma (4)	    Sialadenitis (15)

   Myoepithelioma (3)

   Oncocytoma (2)

   Benign PNST1 (1)

   Other2 (10)	

Malignant (31, 13.5%)	 Malignant (10, 18.2%)

   Mucoepidermoid carcinoma (6)	    Adenoid cystic carcinoma (5)

   Squamous cell carcinoma (6)	    Lymphoma (2)

   Acinic cell carcinoma (4)	    Mucoepidermoid carcinoma (1)

   Lymphoma (3)	    Ductal carcinoma (1)

   Myoepithelial carcinoma (2)	    Papillary carcinoma metastasis (1)

   Other3 (10)	
1peripheral nerve sheath tumor
2includes sialadenitis (two cases), tuberculosis (three cases), cysts (two cases), and 
reactive lymphadenitis (three cases)
3includes a high-grade pleomorphic undifferentiated sarcoma, a pleomorphic 
malignant fibrous histiocytoma, a carcinosarcoma, an adenoid cystic carcinoma, an 
oncocytic carcinoma, a ductal carcinoma, a papillary cystadenocarcinoma, a spindle 
cell carcinoma, a round cell tumor, and a renal cell carcinoma metastasis

Table 1. Fine-needle aspiration biopsy results    

FNAB result*	 Benign (n, %)	 Malignant (n, %)

PG	 Pleomorphic adenoma (109, 38.2%)	 Malignant cytology2 (12, 4.2%)

	 Warthin’s tumor (42, 14.7%)	 Mucoepidermoid carcinoma (2, 0.7%)

	 Benign cytology1 (27, 9.4%)	 Acinic cell carcinoma (1, 0.3%)

	 Acute inflammatory cells (4, 1.4%)

	 Chronic inflammatory cells (3, 1%)

	 Oncocytic cell neoplasia (1, 0.3%)	

SG	 Pleomorphic adenoma (26, 9.1%)	 Malignant cytology2 (5, 1.7%)

	 Benign cytology1 (5, 1.7%)	 Adenoid cystic carcinoma (4, 1.4%)

	 Chronic inflammatory cells (3, 1%)	 Lymphoma (1, 0.3%)

*excluding suspicious and non-diagnostic cytologies; FNAB: fine-needle aspiration biopsy; PG: parotid gland; SG: submandibular gland
1not giving any specific result
2not giving any specific result; consisting of only malignant cells



tients, suspicious in one patient, and a benign cytology without 
any specific result in 12 patients who had been diagnosed to have 
pleomorphic adenomas following the definitive examination.

Among 42 cases where the FNAB result was indicative of a di-
agnosis of Warthin’s tumor, two were inaccurate: mucoepider-
moid carcinoma and acinic cell carcinoma. The FNAB result 
was non-diagnostic in six patients and suspicious in three pa-
tients who had a definitive diagnosis of Warthin’s tumor.

In cases where the FNAB result was indicative of malignancy 
(25), four definitive results were benign: two sialadenitis and two 

reactive lymphadenopathies. In 41 cases where the definitive di-
agnosis was a malignant tumor, the FNAB result was benign in 
nine, suspicious in nine, and non-diagnostic in two.

Discussion
Fine-needle aspiration biopsy of salivary gland masses is widely 
performed due to its safety, technical ease, low cost, and rela-
tively high accuracy (5). The cytological result is useful in terms 
of both surgical planning and patient counselling (8). The cyto-
logical diagnosis mainly aims to differentiate malignant from 
benign lesions (2). Preoperative knowledge of the malignant na-
ture of the tumor may modify the postoperative course, and the 
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Table 3. Definitive suspicious and non-diagnostic FNAB results

	 Definitive results of  suspicious FNAB (n: 15)	 Definitive results of non-diagnostic FNAB (n: 25)

Benign	 6 (40%)	 23 (92%)

   PG	 5 (33.3%)	 15 (60%)

	 Warthin’s tumor, 3 (20%)	 Warthin’s tumor, 6 (24%)

	 Pleomorphic adenoma, 1 (6.6%)	 Pleomorphic adenoma, 3 (12%)   

	 Myoepithelioma, 1 (6.6%)	 Monomorphic adenoma, 2 (8%)

		  Cyst, 2 (8%)

		  Sialadenitis, 1 (4%)

		  Myoepithelioma, 1 (4%)

SG	 1 (6.6%)	 (32%)	

	 Sialadenitis, 1 (6.6%)	 Sialadenitis, 6 (24%)

		  Pleomorphic adenoma, 2 (8%)

Malignant	 9 (60%)	 2 (8%)

   PG	 8 (53.3%)	 1 (4%)

	 Oncocytic carcinoma, 1 (6.6%)	 Squamous cell carcinoma, 1 (4%)

	 Acinic cell carcinoma, 1 (6.6%)

	 Adenoid cystic carcinoma, 1 (6.6%)

	 Myoepithelial carcinoma, 1 (6.6%)

	 Squamous cell carcinoma, 1 (6.6%)

	 Lymphoma, 3 (20%)

  SG	 1 (6.6%)	 1 (4%)

	 Lymphoma, 1 (6.6%)	 Adenoid cystic carcinoma, 1 (4%)

FNAB: fine-needle aspiration biopsy; PG: parotid gland; SG: submandibular gland

Table 4. Sensitivity, specificity, positive predictive value, negative predictive value, and accuracy of FNAB  

	 Sensitivity	 Specificity	 PPV	 NPV	 Accuracy

Total1	 70%	 98.1%	 84%	 95.9%	 94.6%

   Parotid gland	 59%	 98.8%	 86.6%	 95.1%	 94.5%

   Submandibular gland	 100%	 94.4%	 80%	 100%	 95.4%

Total2	 76.9%	 95.4%	 75%	 95.9%	 92.6%

   Parotid gland	 70%	 93.6%	 75%	 95.1%	 92.5%

   Submandibular gland	 100%	 91.8%	 75%	 100%	 93.4%
1excluding suspicious and non-diagnostic FNAB results
2considering suspicious FNAB results as malignant and excluding non-diagnostic results
FNAB: fine-needle aspiration biopsy; PPV: positive predictive value; NPV: negative predictive value



surgeon may consider a more extensive surgery with concurrent 
neck dissection (7, 9). On the other hand, some authors claim 
that FNAB is not a systematic procedure for the management 
of the salivary gland masses, whereas others suggest that FNAB 
does not affect the treatment algorithm of benign lesions in par-
ticular (10, 11). Nevertheless, FNAB should not be considered 
more important than the clinical impression and should be in-
terpreted along with the physical examination findings (6). It is 
of paramount importance to work with an experienced cytopa-
thologist when evaluating FNAB material (12). Accurate inter-
pretation of the cytopathology and straightforward preparation 
of the aspirated material are cornerstones for making a correct 
diagnosis. Cytopathologists must have enough and necessary 
information on the clinical features of the mass, including the 
duration of the mass, associated pain and/or facial paralysis, and 
cervical lymphadenopathy, to make a more accurate interpre-
tation (12). Ultrasound guidance along with immediate assess-
ment of the material by a cytopathologist has been reported to 
increase the accuracy of FNAB (13). 

The accuracy of 94.6% obtained in this study is in accordance 
with that found in the literature (4, 14). The sensitivity of FNAB 
clearly seems to be lower than its specificity, which means that 
the false-negative rate is higher than the false-positive rate (15, 
16). The relatively high rate of false negatives may limit the use-
fulness of FNAB. In a review of the literature of the last decade, 
the sensitivity was reported to range between 60% and 92% and 
the specificity was reported to range between 87.7 and 100% 
(14-21). In our study, the sensitivity and specificity were 76.9% 
and 95.4%, respectively. 

If we examine the sensitivity and specificity of FNAB for the 
PG and SG groups individually, the sensitivity for the SG group 
seems significantly higher than that for the PG group (100% vs 

70%, respectively), whereas the specificity was similar (93.6% vs 
91.8%, respectively). In other words, the false-negative rate for 
the SG group is much lesser than that for the PG group. 

A non-diagnostic cytology is one of the major drawbacks of 
FNAB, and it ranges between 3% and 34% (8, 16). This may be 
due to low cellularity, necrosis, bleeding, or improper technique 
(3, 8). Atypical cellular findings and architectural changes are 
similar in many malignant tumors, and some of these are diag-
nosed only if capsular or perineural invasion is demonstrated 
(3). These findings are almost impossible to identify with FNAB 
(22). To decrease the rate of non-diagnostic cytology, evaluation 
of the adequacy of the specimen by an experienced cytopathol-
ogist is advised and re-aspiration, if necessary, should be con-
sidered (3). In our series, FNAB was performed two times in 
all non-diagnostic cytology cases (25 patients, 8.8%). In these 
non-diagnostic FNAB results, two malignancies (squamous cell 
and adenoid cystic carcinomas) were identified by the definitive 
histopathological results.

A suspicious cytology, due to its relatively high rate of malignant 
disease, may be managed similar to a malignant cytology (18). 
In our series, the rate of a suspicious cytology was 5.2%, and a 
majority (86.6%) were obtained from the PG group. More im-
portantly, 60% of these cases proved to be malignant following 
the definitive histopathological examination. Fundakowski et al. 
(23) reported a malignancy rate of 31.3% in a series of 115 sus-
picious FNABs of the parotid gland, and a suspicious cytology 
was accepted as a significant risk factor for malignancy.

A pleomorphic adenoma, due to its unique characteristics, can 
be easily identified by FNAB (24, 25). However, the presence 
of atypical cytological findings may be indicative of malig-
nancy (26). Differentiation from carcinoma ex pleomorphic 
adenoma or adenoid cystic carcinoma may be difficult (25). 
In our series, the FNAB result was consistent with pleomor-
phic adenoma in 135 patients. Three of these results were false 
positives for pleomorphic adenoma (two were proved to be 
malignancies). 

In this study, pleomorphic adenoma was the most common sal-
ivary gland mass (52.6%), followed by Warthin’s tumor (20.3%). 
The most common malignant disease was mucoepidermoid 
carcinoma (seven cases, 2.4%), six of which were located in the 
parotid gland. In the submandibular gland, an adenoid cystic 
carcinoma was the most common malignancy. All cases of squa-
mous cell carcinoma were located in the parotid gland, whereas 
five of the six adenoid cystic carcinoma cases were located in the 
submandibular gland. Five cases of lymphoma were diagnosed 
following the definitive histopathological examination. All were 
non-Hodgkin lymphomas. FNAB results of these cases were 
benign (two patients), suspicious (two patients), and malignant 
(one patient). Making a diagnosis of a lymphoma with the help 
of FNAB has some difficulties, including a relatively high rate 
of false negativity. Immunophenotyping studies have been re-
ported to help in the interpretation of the lymphoproliferative 
processes (27).
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Table 5. Definitive histopathological results of false-negative and 
false-positive FNAB results  

False-negative FNAB (9)	 Definitive histopathology

Benign cytology (3)	 Mucoepidermoid carcinoma (3)

Pleomorphic adenoma (2)	 Mucoepidermoid carcinoma

	 Myoepithelial carcinoma

Warthin’s tumor (2)	 Acinic cell carcinoma

	 Mucoepidermoid carcinoma

Acute inflammatory cells (2)	 Acinic cell carcinoma

	 Squamous cell carcinoma 

False-positive FNAB (10)	 Definitive histopathology

Suspicious cytology (6)	 Warthin’s tumor (3)

	 Pleomorphic adenoma (1)

	 Myoepithelioma (1)

	 Sialadenitis (1)

Malignant cytology (4)	 Sialadenitis (2)

	 Reactive lymphadenopathy (2)

FNAB: fine-needle aspiration biopsy



Fine-needle aspiration biopsy may have some disadvantages in-
cluding bleeding, squamous metaplasia, fibrosis, and necrosis in 
the final histopathological examination. Nevertheless, it is gen-
erally accepted that these complications, if they do exist, do not 
interfere with the definitive diagnosis (14, 21).

Recently, a new technique, core needle biopsy (CNB), has 
emerged in diagnosing salivary gland masses. Intact tissue cores 
can be obtained with CNB, which in turn results in improved 
specimen adequacy (28). CNB can overcome the disadvantage 
of the low sensitivity of FNAB. Increased risks related to bleed-
ing, facial nerve injury, and tumor seeding are the main concerns 
of CNB (29). However, the safety of CNB has been widely ac-
cepted (30). Although long-term follow-up results have not yet 
been published, the effect of CNB in the preoperative diagnosis 
of salivary gland masses seems promising. 

Conclusion
To differentiate between benign and malignant diseases is an 
important feature of FNAB of salivary gland masses in terms of 
patient counselling and proper surgical planning. This retrospec-
tive study demonstrated that FNAB is a useful technique for 
the diagnosis of salivary gland masses and should continue to be 
used in the management of salivary gland masses. The technique 
is simple and safe and has a minimal complication rate. The ratio 
of non-diagnostic results may be improved using proper tech-
niques in with the cooperation of the cytopathologist. 

Ethics Committee Approval: Ethics committee approval was received 
for this study from the local ethical committee (531, 05/09/2014). 

Informed Consent: Informed consent was not received due to the ret-
rospective nature of the study. 

Peer-review: Externally peer-reviewed.

Author contributions: Concept - D.T.E., M.Y.; Design - M.Y., 
E.A.S., Ö.Y.; Supervision - D.T.E., Ö.Y.; Resource - E.A.S., M,Y.; 
Materials - Ö.Y., M.Y.; Data Collection and/or Processing - D.T.E., 
M.Y.; Analysis and/or Interpretation - D.T.E., E.A.S., Ö.Y., M.Y.; 
Literature Search - D.T.E., M.Y.; Writing - D.T.E., M.Y.; Critical Re-
views - Ö.Y., E.A.S.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has received 
no financial support.

Etik Komite Onayı: Bu çalışma için etik komite onayı yerel etik 
komiteden alınmıştır (531, 05/09/2014).

Hasta Onamı: Çalışmamızın geriye dönük tasarımından dolayı hasta 
onamı alınmamıştır.

Hakem Değerlendirmesi: Dış bağımsız.

Yazar Katkıları: Fikir - D.T.E., M.Y.; Tasarım - M.Y., E.A.S., Ö.Y.; 
Denetleme - D.T.E., Ö.Y.; Kaynaklar - E.A.S., M.Y.; Gereçler - Ö.Y., 

M.Y.; Veri Toplanması ve/veya işlemesi - D.T.E., M.Y.; Analiz ve/
veya Yorum - D.T.E., E.A.S., Ö.Y., M.Y.; Literatür taraması - D.T.E., 
M.Y.; Yazıyı Yazan - D.T.E., M.Y.; Eleştirel İnceleme - Ö.Y., E.A.S.

Çıkar Çatışması: Yazarlar çıkar çatışması bildirmemişlerdir.

Finansal Destek: Yazarlar bu çalışma için finansal destek almadıklarını 
beyan etmişlerdir.

References
1.	 Díaz KP, Gerhard R, Domingues RB, Martins LL, Prado Ribeiro 

AC, Lopes MA, et al. High diagnostic accuracy and reproducibility 
of fine-needle aspiration cytology for diagnosing salivary gland tu-
mors: cytohistologic correlation in 182 cases. Oral Surg Oral Med 
Oral Pathol Oral Radiol 2014; 118: 226-35. [CrossRef ]

2.	 Stramandinoli RT, Sassi LM, Pedruzzi PA, Ramos GH, Oliveira 
BV, Ogata DC, et al. Accuracy, sensitivity and specificity of fine 
needle aspiration biopsy in salivary gland tumours: a retrospective 
study. Med Oral Patol Oral Cir Bucal 2010 1; 15: e32-7.

3.	 Tahoun N, Ezzat N. Diagnostic accuracy and pitfalls of preope-
rative fine needle aspiration cytology in salivary gland lesions. J 
Egypt Natl Canc Inst 2008; 20: 358-68.

4.	 Kechagias N, Ntomouchtsis A, Valeri R, Patrikidou A, Kitikidou 
K, Xirou P, et al. Fine-needle aspiration cytology of salivary gland 
tumours: a 10-year retrospective analysis. Oral Maxillofac Surg 
2012; 16: 35-40. [CrossRef ]

5.	 Colella G, Cannavale R, Flamminio F, Foschini MP. Fine-needle 
aspiration cytology of salivary gland lesions: a systematic review. J 
Oral Maxillofac Surg 2010; 68: 2146-53. [CrossRef ]

6.	 Zerpa Zerpa V, Cuesta Gonzáles MT, Agostini Porras G, Marca-
no Acu-a M, Estellés Ferriol E, Dalmau Galofre J. Diagnostic ac-
curacy of fine needle aspiration cytology in parotid tumours. Acta 
Otorrinolaringol Esp 2014; 65: 157-61. [CrossRef ]

7.	 Lin AC, Bhattacharyya N. The utility of fine needle aspiration in 
parotid malignancy. Otolaryngol Head Neck Surg 2007; 136: 793-8. 
[CrossRef ]

8.	 Kim BY, Hyeon J, Ryu G, Choi N, Baek CH, Ko YH, et al. 
Diagnostic accuracy of fine needle aspiration cytology for hi-
gh-grade salivary gland tumors. Ann Surg Oncol 2013; 20: 
2380-7. [CrossRef ]

9. 	 Mahmudova R, Akyıldız S, Midilli R, Uluöz Ü, Yavuzer A. Parotis 
kitlelerinde ince iğne aspirasyon biyopsisinin tanısal değeri. Ege 
Tıp Dergisi 2010; 49: 83-6.

10.	 Batsakis JG, Sneige N, el-Naggar AK. Fine-needle aspiration of 
salivary glands: its utility and tissue effects. Ann Otol Rhinol Lar-
yngol 1992; 101: 185-8. [CrossRef ]

11.	 Tan LG, Khoo ML. Accuracy of fine needle aspiration cytology 
and frozen section histopathology for lesions of the major salivary 
glands. Ann Acad Med Singapore 2006; 35: 242-8.

12.	 Can IH, Yazıcı H, Ünlü İ, Uzunkulaoğlu H, Samim E. Tükürük 
bezi lezyonlarında ince iğne aspirasyon biyopsisi ve histopatolojik 
inceleme sonuçlarının karşılaştırılması. Turkiye Klinikleri J Med 
Sci 2009; 29: 1230-4.

13.	 Robinson IA, Cozens NJ. Does a joint ultrasound guided cytology 
clinic optimize the cytological evaluation of head and neck mas-
ses? Clin Radiol 1999; 54: 312-6. [CrossRef ]

14.	 Aversa S, Ondolo C, Bollito E, Fadda G, Conticello S. Preope-
rative cytology in the management of parotid neoplasms. Am J 
Otolaryngol 2006; 27: 96-100. [CrossRef ]

15.	 Ashraf A, Shaikh AS, Kamal F, Sarfraz R, Bukhari MH. Diagnos-
tic reliability of FNAC for salivary gland swellings: a comparative 
study. Diagn Cytopathol 2010; 38: 499-504. [CrossRef ]

Turk Arch Otorhinolaryngol 2016; 54: 105-11Edizer et al. Salivary Gland Masses110

http://dx.doi.org/10.1016/j.oooo.2014.04.004
http://dx.doi.org/10.1007/s10006-011-0291-8
http://dx.doi.org/10.1016/j.joms.2009.09.064
http://dx.doi.org/10.1016/j.otorri.2013.12.002
http://dx.doi.org/10.1016/j.otohns.2006.12.026
http://dx.doi.org/10.1245/s10434-013-2903-z
http://dx.doi.org/10.1177/000348949210100215
http://dx.doi.org/10.1016/S0009-9260(99)90561-5
http://dx.doi.org/10.1016/j.amjoto.2005.07.015
http://dx.doi.org/10.1002/dc.21211


16.	 Fakhry N, Antonini F, Michel J, Penicaud M, Mancini J, Lagier A, 
et al. Fine-needle aspiration cytology in the management of paro-
tid masses: evaluation of 249 patients. Eur Ann Otorhinolaryngol 
Head Neck Dis 2012; 129: 131-5. [CrossRef ]

17.	 Elagoz S, Gulluoglu M, Yilmazbayhan D, Ozer H, Arslan I. The 
value of fine-needle aspiration cytology in salivary gland lesions, 
1994-2004. ORL J Otorhinolaryngol Relat Spec 2007; 69: 51-6. 
[CrossRef ]

18.	 Das DK, Petkar MA, Al-Mane NM, Sheikh ZA, Mallik MK, 
Anim JT. Role of fine needle aspiration cytology in the diagnosis 
of swellings in the salivary gland regions: a study of 712 cases. Med 
Princ Pract 2004; 13: 95-106. [CrossRef ]

19.	 Schmidt RL, Hall BJ, Wilson AR, Layfield LJ. A systematic re-
view and meta-analysis of the diagnostic accuracy of fine-needle 
aspiration cytology for parotid gland lesions. Am J Clin Pathol 
2011; 136: 45-59. [CrossRef ]

20.	 Seethala RR, LiVolsi VA, Baloch ZW. Relative accuracy of fi-
ne-needle aspiration and frozen section in the diagnosis of lesions 
of the parotid gland. Head Neck 2005; 27: 217-23. [CrossRef ]

21.	 Viguer JM, Jiménez-Heffernan JA, Vicandi B, López-Ferrer P, 
Navarro M. Cytologic diagnostic accuracy in pleomorphic adeno-
ma of the salivary glands during 2 periods. A comparative analysis. 
Acta Cytol 2007; 51: 16-20. [CrossRef ]

22.	 Orell SR. Diagnostic difficulties in the interpretation of fine ne-
edle aspirates of salivary gland lesions: the problem revisited. Cy-
topathology 1995; 6: 285-300. [CrossRef ]

23.	 Fundakowski C, Castano J, Abouyared M, Lo K, Rivera A, Ojo R, et 
al. The role of indeterminate fine-needle biopsy in the diagnosis of 
parotid malignancy. Laryngoscope 2014; 124: 678-81. [CrossRef ]

24.	 Rajwanshi A, Gupta K, Gupta N, Shukla R, Srinivasan R, Nij-
hawan R, et al. Fine-needle aspiration cytology of salivary glands: 
diagnostic pitfalls--revisited. Diagn Cytopathol 2006; 34: 580-4. 
[CrossRef ]

26.	 Nigam S, Kumar N, Jain S. Cytomorphologic spectrum of car-
cinoma ex pleomorphic adenoma. Acta Cytol 2004; 48: 309-14. 
[CrossRef ]

27.	 Hughes JH, Volk EE, Wilbur DC; Cytopathology Resource 
Committee, College of American Pathologists. Pitfalls in salivary 
gland fine-needle aspiration cytology: lessons from the college of 
American pathologists interlaboratory comparison program in 
nongynecologic cytology. Arch Pathol Lab Med 2005; 129: 26-31.

28.	 Song IH, Song JS, Sung CO, Roh JL, Choi SH, Nam SY, et al. 
Accuracy of core needle biopsy versus fine needle aspiration cy-
tology for diagnosing salivary gland tumors. J Pathol Transl Med 
2015; 49: 136-43. [CrossRef ]

29.	 Douville NJ, Bradford CR. Comparison of ultrasound-guided core 
biopsy versus fine-needle aspiration biopsy in the evaluation of sa-
livary gland lesions. Head Neck 2013; 35: 1657-61. [CrossRef ]

30.	 Howlett DC, Menezes LJ, Lewis K, Moody AB, Violaris N, Wil-
liams MD. Sonographically guided core biopsy of a parotid mass. 
Am J Roentgenol 2007; 188: 223-7. [CrossRef ]

Turk Arch Otorhinolaryngol 2016; 54: 105-11 Edizer et al. Salivary Gland Masses 111

http://dx.doi.org/10.1016/j.anorl.2011.10.008
http://dx.doi.org/10.1159/000096717
http://dx.doi.org/10.1159/000075637
http://dx.doi.org/10.1309/AJCP5LTQ4RVOQAIT
http://dx.doi.org/10.1002/hed.20142
http://dx.doi.org/10.1159/000325676
http://dx.doi.org/10.1111/j.1365-2303.1995.tb00574.x
http://dx.doi.org/10.1002/lary.24341
http://dx.doi.org/10.1002/dc.20353
http://dx.doi.org/10.1159/000326378
http://dx.doi.org/10.4132/jptm.2015.01.03
http://dx.doi.org/10.1002/hed.23193
http://dx.doi.org/10.2214/AJR.05.1549

