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ABSTRACT
Objective: The aim of this study was to compare the preoperative fine-needle biopsy results and magnetic resonance imaging findings in 
parotid tumors with the final pathology results.
Methods: The study included a total of 77 patients who underwent parotidectomy. The fine-needle biopsy procedure was performed under 
ultrasonography guidance in all the patients. The fine-needle aspiration cytology results of the patients were classified into benign, malignant, 
and undiagnosed groups. Facial magnetic resonance imaging was used to record the tumor side, localization, and size (longest axis), as well as 
the distance of the tumors from the skin. In addition, the final pathology volumes of the tumors were determined by calculating their dimen-
sions on 3 axes.
Results: The preoperative fine-needle biopsy results had 71.4% sensitivity and 96.4% specificity with reference to the final pathology results. 
There were no differences in terms of the size, side, localization, or skin distance of the masses according to the fine-needle aspiration cytol-
ogy results (P > .05). However, the mass volume of the masses significantly differed according to the fine-needle aspiration cytology results 
(P < .05). The tumor volume measured on magnetic resonance imaging was significantly lower in the undiagnosed masses compared to the 
benign group.
Conclusion: Our results showed that the mean volume of the undiagnosed tumors in fine-needle biopsy was lower. Considering the similar 
sensitivity and specificity of magnetic resonance imaging and fine-needle biopsy, a second fine-needle biopsy procedure may not be requested 
in the presence of small-volume masses, depending on the clinician’s preference.
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Introduction

Major salivary gland tumors constitute 3% of head and neck 
cancers,1 and 85% of salivary gland tumors originate from 
the parotid gland. Salivary gland tumors cover a wide range 
of benign and malignant pathologies.2 Approximately, 75% of 
all parotid masses are benign,3 and more than 50% of benign 
parotid tumors are pleomorphic adenomas.3,4 Warthin’s tumor 
usually occurs in elderly male patients and is the second 
most common benign tumor of the parotid gland.4 The most 
common types of malignant tumors are mucoepidermoid 
carcinoma, adenoid cystic carcinoma, and squamous cell car-
cinoma.3,4 This variety creates diagnostic difficulty for general 

pathologists. In addition, parotid gland surgery is very difficult 
due to its complex anatomy and relationship with the facial 
nerve.

Fine-needle aspiration biopsy (FNAB) is used for the preopera-
tive evaluation of parotid tumors. It allows for the differentia-
tion of benign and malignant parotid gland tumors. It is also an 
easily applicable, inexpensive, and painless method, which has 
been used for over 40 years.5 Studies have reported that the 
sensitivity of FNAB in parotid gland tumors is 92%-94%, and 
its specificity is 99%-100%.6-9 However, there are some con-
ditions associated with the FNAB technique that lead to the 
possibility of a false-negative result, such as the insufficiency 
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of the material submitted for cytology and the lack of expe-
rience of the pathologist.10,11 Therefore, magnetic resonance 
imaging (MRI) has played an increasingly important role in 
predicting preoperative diagnosis over the past few years. 
Magnetic resonance imaging enables the correct estimation of 
the localization of the lesion, its possible character (benign or 
malignant), and the histopathological subtype.12,13 Fine-needle 
aspiration biopsy and MRI assist in the differentiation of benign 
and malignant tumors during the preoperative period and sur-
gical planning and when making decisions regarding urgent or 
elective surgery.

The purpose of this study was to compare the preoperative 
FNAB results and MRI findings with the final pathology results 
in patients with parotid tumors.

Methods

This retrospective study was approved by Bülent Ecevit 
University ethics committee of our center (approval number: 
2020/15). A total of 77 patients who underwent parotidectomy 
in our clinic between January 1, 2013, and January 1, 2020, were 
included in our study. The patients’ demographic information, 
preoperative FNAB results and MRI findings, and postoperative 
pathology results were recorded. For all the patients partici-
pating in the study, the FNAB procedure was performed using 
22-gauge needles and 10-cc injectors accompanied by ultra-
sonography. Using multiple aspirations from different foci for 
each mass, content inside the needle was sprayed on 6 slides 
at 45° angles. It was fixed in alcohol. The fine-needle aspiration 
cytology results of the patients were classified into the benign, 
malignant, and undiagnosed groups.

The preoperative MRI images of the patients were obtained 
from the Picture Archiving and Communication Systems of 
the hospital and examined. Masses with irregular margins and 
deep tissue infiltration on MRI were not included in the study 
since the borders of the tumor and soft tissue could not be 
clearly separated, and the tumor size and tumor volume in the 
final pathology analysis could not be clearly evaluated using 
MRI. Facial MRI was used to record the side, localization, and 

size (longest axis) of each parotid tumor, as well as their dis-
tance from the skin (Figure 1).

The closest distance of the tumors to the skin was determined 
on MRI through measurements performed in coronal sections. 
The size of the tumor was calculated by determining the lon-
gest axis in the axial sagittal and coronal sections of the MRI 
images. The parotid tumors were classified based on their long 
axis as <2 cm, 2 cm ≤ and < 4 cm, and ≥4 cm. In addition, 
volumes of the benign, malignant, and undiagnosed tumors 
based on FNAB results were determined by calculating their 
final pathology dimensions on 3 axes.

Statistical Analysis
In descriptive statistics, mean, standard deviation, median, 
minimum, and maximum values were provided for continuous 
data and percentage values for discrete data. The Shapiro–
Wilk test was used to investigate the normality of distribution 
for continuous data. The Kruskal–Wallis analysis of variance 
was used in the group comparisons of continuous data. The 
group or groups causing the difference were examined using 
the Kruskal–Wallis multiple comparison test. The chi-square 
and Fisher’s exact tests were used in the group comparisons 
of nominal variables (cross-tables). The Statistical Package for 
Social Sciences, version 20.0 software (SPSS Inc.; Chicago,IL, 
USA) was used for the statistical analyses, and P < .05 was 
considered to be statistically significant.

Results

The study included a total of 77 patients, 44 males and 33 
females, who underwent parotidectomy. The ages of the 
patients ranged from 23 to 85 years, and the mean age was 
55.83 ± 15.11 years. Using preoperative MRI, the mean dis-
tance of the parotid masses to the skin was measured as 7.06 
± 4.28 mm, and mean volume of the parotid masses by their 
final pathologies was 17.19 ± 23.12 mm3.

The parotid masses were located on the right side for 
45 patients and on the left side for 32 patients. Based on 
the preoperative FNAB results, malignancy was negative 

Figure 1.  Facial MRI image of a parotid mass (Warthin’s tumor). MRI, magnetic resonance imaging.



Eliçora et al. Fine-Needle Aspiration Biopsy Results in Parotid Tumors B-ENT 2022; 18(1): 28-33

30

in 56 patients, while 7 patients had suspected malignancy 
and 14 cases were undiagnosed due to insufficient material. 
According to the preoperative MRI results, 22 patients had 
masses smaller than 2 cm, 42 patients had masses between 
2 and 4 cm, and 13 patients had masses greater than 4 cm 
in diameter. The location of the mass was the superficial lobe 
for 41 patients, the deep lobe for 11 patients, and the tail for 
9 patients, and the remaining 16 patients had masses in both 
the superficial and deep lobes. Based on the final pathologies 
following the operation, 8 patients had various malign masses 
and 69 patients had benign masses. (Table 1).

The FNAB results were compared with the final pathology 
results in 63 cases that were not in the undiagnosed catego-
ries. Of the 7 tumors that were malignant according to the 
pathology results, 5 were found to be malignant and 2 were 
benign based on the FNAB results. Of the 56 tumors that were 
benign according to the pathology results, 54 were benign and 
2 were malignant according to the FNAB results. Preoperative 
FNAB results had 71.4% sensitivity and 96.4% specificity 
when evaluated according to the postoperative final pathology 
results. (Table 2).

There was no significant difference in the tumor size deter-
mined by MRI and FNAB between the malignant negative, 
suspected malignant, and undiagnosed categories (P > .05). 
Moreover, no difference was observed between these groups 
in relation to the side and localization of the masses deter-
mined by MRI and FNAB (P > .05 and P > .05, respectively) 
(Table 3).

The distance values of the masses did not differ between the 
malignant, benign, and undiagnosed groups based on the FNAB 
results (P > .05). However, there was a difference in the vol-
ume values of the malignant, benign, and undiagnosed masses 
(P < .05). The tumor volume was significantly lower in the undi-
agnosed group compared to the benign group (Table 4).

Of the tumors that were found to be negative for malignancy in 
FNAB, 32.1% were Warthin’s tumors, 3.6% were other malig-
nant lesions, 48.2% were pleomorphic adenomas, and 16.1% 
were other benign lesions according to the pathology results. 
Of the tumors that were suspected to be malignant in FNAB, 
28.6% were squamous cell carcinomas, 28.6% were Warthin 
tumors, and 42.9% were other malignant lesions according to 
the pathological analysis. Lastly, of the tumors that could not 
be diagnosed with FNAB, 35.7% were Warthin’s tumors, 7.1% 
were other malignancies, 21.5% were pleomorphic adenomas, 
and 35.7% were other benign lesions based on the pathology 
reports (Table 5).

Discussion

Fine-needle biopsy is a very common diagnostic technique 
used in the evaluation of neoplastic lesions located in the sali-
vary gland. However, there is a concern that it may have unde-
sirable consequences, such as bleeding, hematoma, damage 
of the seventh cranial nerve, tumor seeding, and parotitis. It 
is also reported that FNAB has poor diagnostic efficiency.14 
Nevertheless, FNAB is preferred among clinicians and research-
ers as a safe and easy method with rare side effects.15,16

Table 1.  Distribution of Gender and Tumor Characteristics of Patients
n % n %

Gender Fine-Needle Aspiration Biopsy Result
 Male 44 57.1  Negative for malignancy 56 72.7

 Female 33 42.9  Suspected malignancy 7 9.1

Side of mass  Undiagnosed 14 18.2

 Right 45 58.4 MRI size
 Left 32 41.6  <2 cm 22 28.6

Localization of mass  2 cm ≤ and < 4 cm 42 54.5

 Superficial lobe 41 53.2  ≥4 cm 13 16.9

 Deep lobe 11 14.3 Pathology result
 Tail 9 11.7  SCC 2 2.6

 Superficial + deep lobe 16 20.8  Warthin’s tumor 25 32.5

 Other malignancy 6 7.8

 Pleomorphic adenoma 30 39

 Other benign masses 14 18.2
SCC, squamosis cell cancer.

Table 2.  Diagnostic Performance of Fine-Needle Biopsy
Sensitivity, 95% CI Specificity, 95% CI PPV NPV Accuracy

Fine-needle 
biopsy

71.4% (0.36-0.92) 96.4% (0.88-0.99) 71.4% (0.58-0.82) 96.4% (0.87-0.99) 93.6% (0.88-0.99)

PPV, positive predictive value; NPV, negative predictive value; CI, Confidence Interval.
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Table 3.  Comparison of MRI Stage, Side, and Localization of the Masses Between the Fine-Needle Biopsy Groups
Fine-Needle Biopsy Groups

Negative for Malignancy 
(Benign)

Suspected Malignancy 
(Malignant) Undiagnosed

Pn % n % n %

MRI size
 <2 cm 14 25 2 28.6 6 42.9 .247

 2 cm ≤ x < 4 cm 31 55.4 3 42.9 8 57.1

 ≥4 cm 11 19.6 2 28.6 0 0

Side
 Right 33 58.9 4 57.1 8 57.1 1.000

 Left 23 41.1 3 42.9 6 42.9

Localization
 Superficial lobe 28 50 4 57.1 9 64.3 .464

 Deep lobe 10 17.9 0 0 1 7.1

 Tail 5 8.9 1 14.3 3 21.4

 Superficial + deep lobe 13 23.2 2 28.6 1 7.1

Table 4.  Comparison of Tumor-Skin Distance and Tumor Volumes Between the Fine-Needle Biopsy Groups
Fine-Needle Biopsy Group

P

Negative for Malignancy 
(Benign)

Suspected Malignancy 
(Malignant) Undiagnosed

Mean ± SD
Median

(Upper–Lower)

Mean ± SD
Median

(Upper–Lower)

Mean ± SD
Median

(Upper–Lower)

Distance of the 
tumor to the skin

7.27 ± 4.49
5 (3-22)

5.57 ± 2.07
5 (4-10)

7.00 ± 4.30
5 (3-17)

.940

Tumor volume (cm3) 19.95 ± 25.84
12.7 (0.7-156)

17.39 ± 15.05
18.6 (1.92-42)

6.01 ± 5.31
6 (1-18.75)

.024*

SD, standard deviation.
*Fine-needle biopsy groups.

Table 5.  Distribution of the Pathological Diagnoses of the Masses According to the Fine-Needle Biopsy Groups
Fine-Needle Biopsy Group

Negative for Malignancy 
(Benign)

Suspected Malignancy 
(Malignant) Undiagnosed

n % n % n %

Pathology
SCC 0 0 2 28.6 0 0

Warthin’s tumor 18 32.1 2 28.6 5 35.7

Other malignancy 2 3.6 3 42.9 1 7.1

Pleomorphic 
adenoma

27 48.2 0 0 3 21.5

Other benign 
masses

9 16.1 0 0 5 35.7

SCC, squamosis cell cancer.
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The high sensitivity of FNAB indicates that it is able to accu-
rately identify malignant cases, while its high specificity means 
that it is also able to accurately identify benign masses; thus, 
this diagnostic test is considered to have good performance. 
The FNAB sensitivity and specificity values reported in the lit-
erature range from 38% to 97% and 81% to 100%, respec-
tively.17 Güler  et  al reported that FNAB had a sensitivity of 
81%, specificity of 92.5%, accuracy of 83.3%, positive predic-
tive value of 72%, and negative predictive value of 95.6%.17 In 
our study, the sensitivity, specificity, accuracy, positive predic-
tive, and negative predictive values were calculated as 71.4%, 
96.1%, 93.6%, 71.4%, and 96.4%, respectively. 

A non-diagnostic cytology result is one of the main draw-
backs of FNAB and occurs in 3%-34% of patients.18,19 This 
may be due to low cellularity, necrosis, bleeding, or inappropri-
ate technique.18,20 In our study, all the FNAB procedures were 
conducted by experienced clinicians. Insufficient material and 
diagnostic rate for FNAB for the parotid gland was 18.2%.

MRI contributes to the benign–malignant differentiation 
of tumors in the preoperative period, surgical planning, and 
emergency or elective surgery decision. In a previous study, 
Yerli et al found that MRI had high accuracy (96%) and FNAB 
and MRI had similar sensitivity and specificity in the differen-
tiation of benign and malignant parotid masses. Currently, MRI 
is routinely used in preoperative evaluations.13

In a study including 194 cases, there was no significant differ-
ence in FNAB sensitivity and specificity between the masses 
extending to the deep lobe and those that did not extend to 
the deep lobe.21 Similarly, in our study, there was no signifi-
cant difference between the FNAB results according to the 
localization of the parotid tumor. In a study conducted with 
554 cases, Andre Galli et al examined parotid masses in terms 
of malignancy by classifying them as those larger than 2 cm 
and those smaller than 2 cm and did not find a significant 
relationship between size and malignancy.22 In our study, the 
parotid tumors were classified as <2 cm, 2 cm ≤ and < 4 cm, 
and ≥4 cm according to their size calculated based on their 
long axis in MRI images. There was no significant difference in 
the FNAB results between these groups.

When the mean distance of the tumors to the skin measured 
using MRI was examined according to the FNAB biopsy results, 
there was no significant difference between the undiagnosed, 
malignant, and benign groups. The tumor volumes of the 
patients who had undiagnosed masses in FNAB were much 
smaller compared to the masses that were successfully diag-
nosed by FNAB.

Knowing the possibility of false-positive cytological reports 
regarding Warthin’s tumor is important for all doctors treat-
ing head and neck tumors.23 In our study, it was found that 
2 patients with false-positive results based on FNAB had a 
benign Warthin’s tumor with epithelial metaplasia according to 
their final pathology report.

The heterogeneous structure of the salivary glands is deemed 
responsible for the different sensitivity and specificity rates 
reported for FNAB. If cytopathologists are not specialized 
in parotid tumors, FNAB results may be misinterpreted. We 

also believe that the tumor volume is the reason for the dif-
ferent sensitivity and specificity rates reported for FNAB. In a 
previous study, Choy K. et al24 conducted FNAB in 376 of the 
471 parotidectomies performed and defined a small lesion size 
as a factor predicting a higher rate of undiagnosed or uncertain 
results in FNAB. Similarly, in our study, we found that the mean 
tumor volume was lower for the undiagnosed tumors accord-
ing to the FNAB results. Therefore, it should be noted that 
FNAB may indicate an undiagnosed tumor in small masses. In 
our study, masses with unclear borders were excluded due to 
the possibility of creating inaccuracies in the measurement of 
parotid mass volumes. As a limitation of our study, the exclu-
sion of these masses may suggest that the calculated FNAB 
sensitivity and specificity may affect the results. The other 
limitation of our study is that the multiplication of the 3 axes 
of the mass does not give the exact mass volume, it only gives 
an estimated volume value.

Conclusion

Considering the similar sensitivity and specificity of MRI and 
FNAB, a second FNAB procedure may not be requested in the 
presence of small volume masses, depending on the clinician’s 
preference.
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