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 ABSTRACT

OBJECTIVE To distinguish between benign lesions and malignant tumors  
of the parotid gland through physical examination and analysis of 
single-phase contrast-enhanced CT imaging.

METHODS  A retrospective study of parotid gland masses in adult  
patients (age > 15 years) at Maharaj Nakorn Chiang Mai Hospital from 
2014 to 2021. Patient demographic data included gender, age and 
smoking history. Characteristics of parotid masses were established 
based on physical examinations including mass consistency, pain/
tenderness, invasion of surrounding tissue including fixation, skin  
involvement, trismus and facial nerve palsy, as well as imaging findings 
indicating mass location, size, number, distribution, shape, margin, 
composition, extra-parenchymal extension and calcification.

RESULTS A total of 78 patients (10 exhibiting bilateral parotid gland 
involvement) were diagnosed with a total of 44 benign lesions and 34 
malignant tumors. Significant parameters for suspicion of malignancy 
were determined by two clinical examinations, hard consistency (odds 
ratio = 60.00, 95% CI = 4.72 to 763.01) and pain/tenderness (odds ratio =  
7.45, 95% CI = 1.90 to 29.25) and four imaging findings composed of 
irregular shape (OR = 7.00, 95% CI = 1.69 to 28.92), ill-defined margins 
(OR = 10.15, 95% CI = 3.28 to 31.44), extra-parenchymal extension (OR =  
32.50, 95% CI = 8.88 to 118.99) and calcification (OR = 6.97, 95% CI = 
1.74 to 27.88).

CONCLUSIONS  Clinical examination and findings obtained from single- 
phase contrast-enhanced CT scans can help to distinguish benign 
from malignant parotid masses.  
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INTRODUCTION
The salivary glands are the site of origin of 

a wide variety of neoplasms making them a 
significant challenge for radiologists and clini-
cians (1).  Salivary gland tumors most common-
ly occur in the parotid gland.  For head and neck 

surgeons, preoperative differentiation between 
benign and malignant tumors is crucial and can 
help plan the extent of surgery. For benign or 
low-grade tumors confined to the superficial 
lobe of the parotid gland, superficial parotidec- 
tomy is the optimal treatment. However, for 
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large high-grade tumors, the surgeon may have  
to be prepared for more extensive surgery such 
as facial nerve sacrifice and neck dissection 
(2). The degrees of sensitivity and specificity 
of FNA in distinguishing between benign and 
malignant neoplasia of the parotid gland are 
between 33-67% and 100%, respectively (3-5).   
Surprisingly, sensitivity is generally lower and  
more variable than specificity. Opponents of 
physician argue that FNA is unnecessary in 
most cases owing to an unacceptably high rate 
of false negatives and a low degree of sensiti- 
vity (6-9). They comment that the size and  
location of the lesion are more influential in the 
choice of operation than FNA diagnosis.  How-
ever, the additional information gained from 
clinical assessments and CT imaging can assist 
in differentiating between benign and malig-
nant tumors in the parotid gland.

There are certain clues of malignant behavior  
that can be identified from a patient’s history, 
as well as various signs and symptoms. Both 
history of heavy smoking and of irradiation in 
the head and neck area from a young age have 
been observed to increase the risk of certain  
types of salivary gland tumors (10,11).  The most  
common presenting symptom of a parotid gland  
tumor is mass, but this is not indicative of a  
benign or malignant status. Details of mass  
characteristics, including consistency, invasion  
of surrounding tissue by fixation of the mass, 
skin invasion, facial palsy, trismus, pain or 
tenderness and enlarged cervical lymph nodes, 
are considered significantly suggestive of ma-
lignancy (12). 

Diagnostic imaging also plays an important 
role in the evaluation of parotid gland tumors. 
MRI is currently the modality of choice for evalua- 
ting salivary gland lesions because its higher 
soft tissue resolution allows for better identifi-
cation of internal tumor characteristics (13-15).  
However, MRI is associated with the disadvan-
tages of limited availability, high cost and the 
longer time required for treatment. Converse-
ly, CT is considered an extremely efficient im-
aging technique that has a lower cost, more 
widely available and has a shorter treatment 
time. Previous CT imaging-based research 
studies have usually focused on the pattern 
enhancement of parotid tumors in an attempt 
to initiate a dynamic post-contrast study to  

differentiate between benign and malignant 
tumors (16-19). However, because many parotid  
gland lesions are frequently found incidentally  
for other reasons (20), and a dynamic post- 
contrast study is often not employed to evaluate 
the parotid tumors in routine practice.  For not 
conducting a dynamic post-contrast study is 
radiation dose. Although limiting the field of 
the delayed scan to the parotid gland, the addi-
tional scan still increases the radiation dose to 
the lens, the most radiosensitive tissue in the 
human body (21). Radiation-induced cataracts 
are the issue of greatest concern for patients 
undergoing head or neck CT examinations. A 
process of distinguishing between benign and 
malignant parotid tumors by morphological 
characteristics from a single-phase post-con-
trast CT study employing one diagnostic strategy 
has been developed for identify the diagnosis 
subtypes of parotid tumors (22). 

The objective of this study was to investigate  
the potential of the patient’s signs and symp-
toms combined with the findings of single- 
phase contrast-enhanced CT images in distin-
guishing benign tumors from malignant parot-
id gland tumors.

METHODS
In this retrospective, descriptive and analytic  

studies were approved by the research com-
mittee of our institute.  A list of patients was 
obtained from the electronic medical resources  
of the Otolaryngology Department, Maharaj 
Nakorn Chiang Mai Hospital from 2014 to 2021.  
The inclusion criteria were age more than 15 
years, having parotid mass and having under-
gone surgery at Maharaj Nakorn Chiang Mai 
Hospital. The exclusion criteria were poor im-
aging quality due to motion or severe metallic 
artifact, non-contrast CT scans, post-excisional 
imaging, preoperative images with other mo-
dalities  and no histopathologic documentation 
after surgery.

Data collection and evaluation
Demographic and clinical data
Data pertaining to age, gender, history of 

smoking plus  mass characteristics including 
consistency, pain or tenderness, invasion of 
surrounding tissue comprised of fixation, skin 
involvement, trismus, facial nerve palsy and 
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the final histopathology were obtained from 
electronic medical records.

CT Imaging
CT scans were performed using a 16-slice 

Toshiba Aquilion MDCT(Tochigi-Ken, Japan), 
64-slice Siemens Definition MDCT (Forchheim,  
Germany) or a 192-slice Siemens Definition 
DSCT (Forchheim, Germany) at 1-mm slice 
thickness.  Non-contrast CT scans covering the 
parotid area were performed. Subsequently,  
70-mL of intravenous iodinated contrast media  
was administered to each patient at an injection 
contrast rate of 2.5-3 mL/sec. Contrast-en-
hanced images covering the parotid gland and 
neck region were then obtained 80 seconds  
after contrast administration.

The collected imaging findings included 
the following: (1) location of the parotid mass, 
the deep lobe and/or the superficial lobe using 
a stylomandibular tunnel (a line between the 
mandibular ramus and the styloid process), (2) 
size (maximal axial dimension in centimeters, 
(3) number of masses (single or multiple), (4) 
distribution of masses (unilateral or bilateral), 
(5) shape of masses (round/oval, lobulated or 
irregular), (6) margins (sharp or ill-defined), 
(7) composition of the masses (entirely cystic  
mass, entirely cystic mass with a peripheral  
enhancing rim, solid and cystic mass with a 
large cystic portion, mainly solid mass with 
small cysts or entirely solid enhancing mass), 
(8) calcification (present or absent within the 
parotid mass on non-contrast CT), (9) lympha- 
denopathy (presence or absence of ≥ 5 mm 
long axis of intra-parotid and peri-parotid  
node), (10) extra-parenchymal extension (EPE)  
(presence or absence of the infiltrative tumor 
in the subcutaneous tissue, skin, masticator 
space, external ear canal, internal carotid artery 
or surrounding bone destruction (mandible, 
mastoid and pterygoid bones).

All of the CT imaging studies were reviewed 
by two board-certified neurologic diagnostic  
radiologists and a consensus was reached 
without disclosure of clinical information or 
final diagnosis.

Statistical analysis
All data were statistically analyzed using 

STATA version 15.0. Continuous variables (age 
and tumor size) are presented as mean and 

standard deviation (SD) values, while categorical 
variables are presented as count and percent. 
Baseline characteristics (mean age, gender and 
smoking history) were analyzed by bivariate  
analysis. Correlations between signs and 
symptoms and imaging findings of malignant 
tumors were analyzed by Fischer’s exact test 
to establish categorical variables and by the 
Mann–Whitney U test to establish continuous 
variables. Logistic regression analysis was used 
to identify significant signs, symptoms and 
imaging findings which could potentially facili-
tate diagnosis of malignant tumors. Statistical 
significance was defined as a p < 0.05.  The odds 
ratios (OR) and 95% confidence intervals are 
presented as results. 

RESULTS
A total of 84 patients presenting with parotid  

masses were identified from the electronic 
medical database of the Otolaryngology Depart-
ment.  After exclusions, the final number of 
patients was 78 (10 patients exhibited bilateral 
parotid involvement).  Among these, there were 
44 cases of benign lesions (24 pleomorphic  
adenomas, 16 Warthin’s tumors, 2 with Kimura’s  
disease, 1 monomorphic/basal cell adenoma 
and 1 oncocytoma) and 34 cases of malignant 
tumors (11 mucoepidermoid carcinomas, 5 acinic  
cell carcinomas, 4 carcinoma ex-pleomorphic  
adenomas, 4 salivary duct carcinomas, 3 lympho- 
epithelial carcinomas, 3 lymphomas, 2 adenoid 
cystic carcinomas, 1 hybrid of myoepithelial  
and acinic cell carcinoma and 1 metastasis 
squamous cell carcinoma of the nasopharynx).

Demographic data
The mean age of the participating subjects 

was 53.53 years (range 15 to 85 years) with 53% 
male and 47% female participants.  There were 
44 benign lesions and 34 malignant tumors. 
Approximately 37% of the patents had a history 
of smoking. A summary of the patients’ charac- 
teristics is shown in Table 1.  No statistically  
significant differences in the demographic data  
were observed between benign lesions and ma-
lignant tumors.

Clinical examination and Imaging findings
Clinical parameters and imaging findings 

that revealed statistically significant differences 
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between benign lesions and malignant tumors 
included mass consistency, pain/tenderness, 
facial nerve palsy, invasion of adjacent struc-
tures and number of lesions as well as lesion 
shape, margin, composition, extra-parenchy-
mal extension and calcification.

In terms of the clinical parameters (Table 
2), firmness was the most common type of 
mass consistency (67.9%), with 73% in benign 
lesions and 62% in malignant tumors. A hard 
consistency was more frequently found in the 
malignant tumors of 12 patients (15.38%), but 
only 2 patients (4.6%) with hard consistency 
tumors were diagnosed with benign lesions. 
Masses with a hard consistency are associated 
with an approximately 60 times greater risk 
of malignancy than masses with a soft/cystic 
consistency (odds ratio = 60.00, 95% CI = 4.72 
to 763.01).  Cystic consistency was more preva-
lent in benign lesions than in malignant tumors  
in a case-ratio of 8:1.

Thirty five percent of malignant tumors 
produced pain or tenderness in patients when 
compared with 6.8% of benign masses (p = 
0.002).  Additionally, patients who complained 
of pain had a 7.5-times greater risk of malig-
nancy than patients that had not complained of 
pain or tenderness (odds ratio = 7.45, 95% CI = 
1.90 to 29.25). 

Facial nerve palsy was observed in only three 
cases of malignant tumors (8.8%), while none 
of the benign masses were associated with  
facial palsy (p = 0.044).

Invasion of adjacent structures was observed 
in 11 cases of malignant tumors (32.4%) but 
was not observed in any benign lesion cases (p < 
0.001).

With regard to the imaging findings (Table 
3), there were more multiple lesions in benign 
masses (8 cases, 18.2%) than in malignant tu-
mors (1 case, 2.9%), while a single mass was 
observed in 81.8% of cases of benign masses 

Table 1. Demographic data of patients with parotid masses

Variables All patients (N=78) Benign lesion (N=44) Malignant tumor (N=34) p-valuea

Gender
Male
Female

Age
Mean±SD

Smoking
No
Yes

	
41 (52.6)
37 (47.4)

53.53±16.79

49 (62.8)
29 (37.2)

	
23 (52.3)
21 (47.7)

54.34±15.67

26 (59.1)
18 (40.9)

	
18 (52.9)
16 (47.1)

52.47±18.33

23 (67.6)
11 (32.4)

0.953

0.519#

0.438

aChi-square test was used for analysis of categorical data;  #P-value from Mann–Whitney U test

Table 2. Comparison of signs and symptoms for benign lesions and malignant tumors

Variables Benign lesion (N=44) Malignant tumor (N=34) p-valuea

Consistency
Firm 
Soft
Hard
Cyst

Pain/tender
No
Yes

Facial nerve palsy
No
Yes

Adjacent structures invasion
No
Yes

	
32 (72.7)

2 (4.6)
2 (4.6)
8 (18.2)

41 (93.2)
3 (6.8)

44 (100.0)
0

44 (100.0)
0

	
21 (61.8)

0
12 (35.3)

1 (2.9)

22 (64.7)
12 (35.3)

31 (91.2)
3 (8.8)

23 (67.6)
11 (32.4)

0.001*

0.002*

0.044*

< 0.001*

aChi-square test was used for analysis of categorical data and Fisher exact test was used to adjust 
results with less than five observations for analysis of categorical data. 
*Significantly different
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Table 3. Comparison of imaging findings for benign lesions and malignant tumors

Variables Benign lesion (N=44) Malignant tumor (N=34) p-valuea

Location
Superficial
Superficial and deep

Size
Mean ± SD

Number of tumors
Single
Multiple

Distribution
Unilateral
Bilateral

Shape
Oval/round
Lobulated
Irregular

Margin
Sharp
Ill-defined

Composition
Cystic mass with peripheral enhancement
Solid mass with large cystic portion
Mainly solid mass with small cysts
Entirely solid enhancing mass

Lymphadenopathy
Absent
Present

EPE
Absent
Present

Calcification (n=73)b

Absent
Present

	
35 (79.5)
9 (20.5)

3.19±1.28

36 (81.8)
8 (18.2)

38 (86.4)
6 (13.6)

14 (31.8)
16 (36.4)
14 (31.8)

28 (63.6)
16 (36.4)

6 (13.6)
11 (25.0)
13 (29.6)
14 (31.8)

37 (84.1)
7 (15.9)

40 (90.9)
4 (9.1)

39 (92.9)
3 (7.1)

	
24 (70.6)
10 (29.4)

3.45±1.22

33 (97.1)
1 (2.9)

33 (97.1)
1 (2.9)

3 (8.8)
10 (29.4)
21 (61.8)

5 (14.7)
29 (85.3)

1 (2.9)
3 (8.8)

18 (52.9)
12 (35.3)

23 (67.6)
11 (32.4)

8 (23.5)
26 (76.5)

20 (64.5)
11 (35.5)

0.361

0.217#

0.037*

0.101

0.012*

< 0.0001*

0.047*

0.087

< 0.0001*

0.002*

aChi-square test was used for analysis of categorical data, Fisher exact test was used to adjust results with less than 
5 observations for analysis of categorical data.
#P-value from Mann–Whitney U test; bCalcification was evaluated in 73 parotid masses which had undergone 
non-contrast CT scanning; *Significant difference

and in 97.1% of cases of malignant tumors.  The 
number of lesions showed no statistically sig-
nificant differences in logistic regression analy-
sis (p = 0.07) (Figure 1).

The shape of the mass was also associated  
with statistically significant differences (p = 
0.012). Malignant tumors exhibited a higher 
incidence of irregular shapes:  21 cases (61.8%) 
compared with 14 cases (31.8%) in benign  
lesions. Benign lesions were associated with a 
similar proportion of all three tumor shapes 
(oval/round 31.8%: lobulated 36.4%: irregular  
31.8%). According to univariable logistic re-
gression analysis, an irregular shape tumor 
was indicative of a 7 times higher risk for ma-
lignancy than oval/round shape tumors (OR = 
7.00, 95% CI= 1.69 to 28.92) (Figure 2A).

Ill-defined margins were more prevalent in 
malignant tumors (about 85.3% compared with 
14.7% of those with sharp tumor margins),  
while the ratio for benign lesions was 63.6% for 
sharp margins and 36.4% for ill-defined mar-
gins.  Ill-defined margins were associated with 
about a 10 times greater risk of the presence of 
a malignant tumor compared with sharp mar-
gins (OR = 10.15, 95% CI = 3.28 to 31.44).

The tumor composition of malignant tumors 
and benign lesions showed a significant inci-
dence of either entirely or mainly solid compo-
sition of about 88.2 % and 61.4%, respectively. 
Cystic masses with peripheral enhancement and 
solid masses with large cystic portions tended to 
be present in higher numbers in benign lesions 
than in malignant tumors (17:4 cases).  
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Figure 1. Multiple well-defined solid masses with large 
cystic portions (arrows) in the tail of the bilateral parotid 
glands determined to be Warthin’s tumor.

Figure 2. (A) Axial contrast-enhanced CT scan showing an irregular shaped (*), ill-defined margin (black arrow) 
mass in the left parotid gland with EPE into the subcutaneous tissue and skin (arrowheads) and the medial pterygoid 
muscle (white arrow). (B) Axial non-contrast CT scan showing intra-tumoral calcification (arrow) determined to be 
mucoepidermoid carcinoma

EPE was also associated with a significant 
difference between benign and malignant out-
comes with 76.5% in malignant tumors and 
9.1% in benign lesions. Masses with EPE were 
associated with a greater risk of malignant tu-
mors of approximately 32 times that of those 
without EPE (OR = 32.50, 95% CI = 8.88 to 118.99) 
(Figure 2A).

Tumor calcification was evaluated in only 
73 of 78 patients due to limited access to 
non-contrast CT scanning. The presence of in-
tra-tumoral calcification was more common in 
malignant tumors (35.5%) than benign lesions 
(7.1%). Accordingly, there was a 7 times greater  
risk for the presence of a malignant tumor in 

these patients when compared with patients 
with masses without calcification (OR = 6.97, 
95% CI = 1.74 to 27.88) (Figure 2B).

There were no statistically significant dif-
ferences in terms of location, size, distribution 
of masses or presented of enlarged cervical 
lymph nodes. 

 Binary logistic regression analysis indicated  
that statistically significant parameters related 
to malignant parotid tumors include hard con-
sistency, pain or tenderness at the mass, irre- 
gular shape, ill-defined margins, extra-pa-
renchymal extension and tumor calcification 
(Table 4).
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DISCUSSION
Our study found that 43.6 % of subjects ex-

hibited malignancies in focal parotid lesions, 
which was slightly higher than in prior reports 
(30%) (23,24). This difference may be due to 
two reasons. First, our study included only 
surgically proven parotid masses, thus some 
benign lesions which received conservative 
treatment were excluded. Second, our hospital  
is the referral center for the region, so the referral 
pattern may have resulted in a higher preva-
lence of malignant parotid tumors. 

Our study was designed to employ clinical 
examination and contrast-enhanced CT scan-
ning without conducting a dynamic study to 
differentiate between benign lesions and ma-
lignant tumors. The significant clinical and  
imaging parameters related to malignant tumors  
in our study were comprised of hard consisten-
cy, pain or tenderness, irregular shapes, ill-de-

fined margins, extra-parenchymal extension 
and the presence of tumor calcification.

	 Pain or tenderness was observed in 35.3% 
of malignant tumors in our study. This figure is 
similar to what was observed in a study con-
ducted by Colevas et al. (25) which reported 
a rate of 33.1%. It has been previously deter-
mined that pain and facial paresis are predic-
tive for the presence  of perineural invasion in 
malignant tumors had significantly associated  
with advanced T and N stages in AJCC TNM tumor  
staging, high-risk pathologic types, positive 
margins, and angiolymphatic invasion (26).  
In previous studies, the majority of cases that  
involved pain (approximately 82.6%) were asso- 
ciated with adenoid cystic carcinoma (27-29). 
This contrasts with the outcomes of our study 
which found that pain was predominantly  
found in incidences of mucoepidermoid carcino- 
ma (5 out of 12 cases with pain/tenderness). 

Table 4. Signs and symptoms plus imaging findings associated with malignant tumors 
using binary logistic regression

Factors p-value

Consistency	
Hard
Firm
Soft/cyst

Pain/tender	
Present 
Absent

Number	
Single
Multiple

Shape	
Irregular
Lobulated
Oval/round

Margin	
Ill-defined
Sharp

Composition	
Mainly solid mass with small cysts
Entirely solid enhancing mass
Solid mass with a large cystic portion
Cystic mass with peripheral enhancement

EPE	
Present
Absent

Calcification (n=73)b	
Present
Absent

60.00 (4.72, 763.01)
6.56 (0.78, 55.11)

Reference

7.45 (1.90, 29.25)
Reference 

7.33 (0.87, 61.82)
Reference

7.0 (1.70, 28.92)
2.92 (6.07, 12.76)

Reference

10.15 (3.28, 31.44)
Reference

8.31 (0.89, 77.57)
5.14 (0.54, 48.94)
1.64 (0.14, 19.39)

Reference

32.50 (8.88, 118.99)
Reference

6.97 (1.74, 27.88)
Reference

0.002*

    0.08

0.004*

0.07

 
0.007*

0.15

< 0.0001*

 0.06*

0.15
0.70

 
< 0.0001*

0.006*

95% CI, 95% Confidence interval; p-value from Wald Statistics test;  *, Significant 
differences; bCalcification was evaluated in 73 parotid masses which had undergone 
non-contrast CT scanning.
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Our result may be attributed to the small 
number of adenoid cystic carcinoma cases  
in our study (2 cases). However, all subjects 
in this study had experienced symptoms of 
pain/tenderness. In our study, when pain/ten-
derness was present in patients with parotid 
masses, the masses had a 7.4 times greater risk 
of being a malignant tumor when compared to 
those without. On the other hand, 7.9% (29) of 
patients with benign parotid lesions may have 
experienced some form of pleomorphic ade-
noma or Warthin’s tumor. Our study reported  
a similar incidence of the association between 
benign lesions and pain of around 6.8% (3 cases).  
These lesions included two cases of pleomor-
phic adenoma and one of Warthin’s tumor.

The consistency of the mass is significantly  
different between benign lesions and malig-
nant tumors (p = 0.001). Masses with a hard 
consistency are associated with a greater risk 
of malignancy of approximately 60 times that 
of masses of soft/cystic consistency. In our 
study, hard consistency was in concordance 
with the composition of tumors observed on 
CT images. All tumors with hard consistency 
(14 cases) displayed an imaging pattern of an 
entirely solid enhancing mass and a mainly  
solid mass with small cysts; in 12 of the 14 cases  
there was malignancy. Conversely, a cystic and 
soft consistency tended to occur in more fre-
quently in benign lesions than in malignant 
tumors (10:1 cases), but the tumor composi-
tion varied presented in four distinct patterns. 
Tumor composition also showed significant 
differences between benign and malignant tu-
mors (p = 0.047). The pattern that was most 
likely to appear in a malignancy was mainly a 
solid mass with small cysts. This outcome was 
determined to be not quite statistically signifi- 
cant in the logistic regression analysis (p = 
0.06). The small cystic area could represent a 
cystic component or necrosis that was present 
in our histopathologic study when the carcino-
ma transformed to a higher grade (30).

Ill-defined margins indicated statistically  
significant differences between benign and 
malignant tumors (p < 0.0001). Ill-defined mar-
gins have been described as the single best tool 
for discriminating between benign and malig-
nant tumors using post-contrast T1-weighted 

sequences with fat suppression on MRI (13), 
with 59% observed in malignant tumors and 
21% in benign tumors.  In our routine practice,  
we use contrast-enhanced CT scans as the 
modality of choice because it is inexpensive, 
efficient, more readily available, and easy to 
assess. CT scans can be associated with lower  
degrees of soft tissue contrast in depicting the 
sharpness of tumor margins because there is 
little difference between tumor and normal 
parotid gland attenuation. Accordingly, this  
can mislead radiologists to interpret the margins 
of the mass as ill-defined. Thus, our results 
related to CT images revealed a relatively high 
percentage of ill-defined margins in both be-
nign lesions and malignant tumors of 36.4% 
and 85.3%, respectively.

In cases of more aggressive carcinoma, the 
tumor margin is typically more ill-defined and 
un-encapsulated (31) indicating that the shape 
of the tumor is irregular. We found irregular 
shapes in approximately 61.8% of malignant 
tumors and 31.8% of benign lesions. This type 
of shape has been reported in about 16% of 
malignant tumors examined by MRI, whereas 
none of the benign lesions were classified as 
having an irregular shape (14). One reason for 
the differences in the number of tumors exhibi- 
ting this shape is associated with the defini-
tion of “irregular shape”.  Identification of an 
irregular shape in parotid tumor imaging is 
somewhat controversial because sometimes 
the tumor material is overlapping resulting in a 
lobulated shape (32). Moreover, many authors 
have focused on the point that the tumor mar-
gin is more reliable than the shape (33) thus 
these terms would not be clarified. 

EPE is defined by the extension of the tumor  
into adjacent soft tissue, skin, masticator space,  
and/or bone. It has been suggested that such an 
extension can identify malignant tumors with 
a degree of accuracy 154 times greater than for 
tumors without extension. In this study, there 
were 4 cases (9.1%) of benign lesions with EPE. 
This is in contrast with a previous study (14) 
which reported that none of the benign lesions 
exhibited EPE.  The 4 cases were comprised of 
two cases of Kimura’s disease and one each of 
Warthin’s tumor and pleomorphic adenoma. 
Kimura’s disease is a chronic inflammatory 
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disease. Previous studies (34,35) have report-
ed ill-defined margins in about 98% and an 
EPE in around 93% of cases with those diseas-
es. Lymph node involvement associated with  
Kimura’s disease can cause radiologists to mis-
diagnose metastatic lymph nodes as malignant 
parotid tumors. Warthin’s tumor is a benign 
tumor that can mimic malignancy due to the 
presence of lesions in the periparotid region (36) 
which can be interpreted as an EPE.  However,  
male gender, heavy smoking, and multiple  
lesions or bilateral parotid involvement are 
significant clues that can be used to indicate 
the presence of Warthin’s tumor (36-38).

A prior systematic review (39) reported that 
calcification was found in 47.5% of malignant 
salivary gland tumors, in 25.0% of benign tu-
mors and in 27.5% of the malignant transfor-
mations of benign tumors. This is in contrast 
with the findings of a study conducted by Jin et 
al. (16) which reported that calcifications were 
present only in some incidences of pleomorphic 
adenoma. In our study, calcification was found 
in both malignant tumors and in benign lesions 
at 35.5% (11 cases) and 7.1% (3 cases), respec-
tively. Mucoepidermoid carcinoma was asso-
ciated with the highest degree of calcification 
in 4 out of 11 malignancy cases. Some authors 
have proposed that calcifications are associated  
with the incidence of high-grade malignan-
cy (40,41), but the findings of another recent 
study argue that calcification can be unrelated 
to tumor grade (42) as is the case in our study. 
Additionally, as has also been reported in pre-
viously published studies (16,39), our study 
determined that calcification can be associated 
with incidences of pleomorphic adenoma (2 of 
24 cases) and their malignant transformation 
into carcinoma ex-pleomorphic adenomas (3 
of 4 cases). Intra-tumoral calcifications in ple-
omorphic adenomas are presumed to be related 
to the ossification of cartilage structure within 
the tumor (39,43).

Our study did have some important lim-
itations. First, different terms were at times 
used for clinical assessments that were accom-
plished without a standardized approach as in 
previous retrospective studies. Second, some 
cytologically proven benign parotid tumors 
that were diagnosed without surgical interven-
tion or which were associated with unresecta-

ble carcinoma were excluded from our study.  A 
prospective study to compare single phase and 
multiphase contrast enhanced CT scans of the 
parotid gland including consideration of radi-
ation dose to the lenses should be investigated 
in the future.

CONCLUSIONS
Clinical assessment and single-phase contrast 

CT scans can be used in preoperative assessments 
for differentiating benign and malignant tumors  
without using dynamic contrast imaging. Sta-
tistically significant parameters for malignan-
cy include pain or tenderness, irregular shape, 
ill-defined margins, extra-parenchymal exten-
sion and intra-tumoral calcification. 
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