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Abstract

Background: Parotid lesions are uncommon issue in clinical practice with wide differential diagnosis based upon multiple pathological
varieties and limited clinical values. Computed tomography (CT) try to solve this issue as possible.

Objectives: To evaluate the diagnostic reliability of multi-detector computed tomography (MDCT) in characterization of benign and
malignant parotid lesions using a systematic approach in comparison to final pathological data.

Patients & Methods: A retrospective study includes136 patients diagnosed pathologically as parotid tumors underwent multi-detector
computerized tomography (MDCT) examination using 64-row multi-detector computerized tomography (CT) scanner. All the images were
evaluated for certain multi-detector computerized tomography (MDCT) criteria in a systematic manner.

Results: Our study revealed primary malignant tumors in 88 patients, secondary metastatic lesions in 3 patients and benign tumors in 45
patients. Five multi-detector computerized tomography (MDCT) criteria were statistically significant in differentiating between benign and
malignant parotid lesions, they were; lesion margin (p=0.001), location (p=0.05), enhancement pattern (p=0.001), central necrosis (p=0.001)
and para-pharyngeal space extension(p=0.001).

Conclusion: Multi-detector computerized tomography (MDCT) can be valuable in differentiating between benign and malignant parotid
lesions and leading the management strategy aiming for best surgical outcome.
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Key Points
a) Parotid lesions show unsatisfactory discriminating imaging criteria to guide the surgical approach.
b) Rapid advances of MDCT techniques allow optimum parotid lesions characterization.

¢) Imaging is forming a crucial triad with clinical data and surgical approach.

Introduction

lesions. All benign and malignant parotid lesion are indicated for
surgery and our rule is to get well preoperative differentiation
between benign and malignant lesions and leading the surgical
approach to be as conservative as possible especially for facial
nerve and lymph node dissection as well as improve the post-

Parotid lesions are uncommon in clinical practice with
unsatisfactory discriminating imaging criteria to guide the
surgical approach. They account for 1% of head and neck tumors
and about 80-85% of parotid neoplasm are benign, 15-20% of
parotid lesions are malignant [1,2]. The clinical challenge of

i 4-6].
parotid lesions is that, they grow slowly over years before the operative management strategy [4-6]

patients seek medical consultation, only few cases may have
represented by facial nerve palsy. Also the fine needle aspiration
results may be inaccurate and non-conclusive in many cases [3].
The availability and low cost of computed tomography (CT) in
conjunction with rapid advance of CT technology including dual
source, prospective triggering and high pitch helical acquisition
should be applied for better characterization of various parotid

Patients and Methods
Patients

This retrospective study was approved by the ethics
committee of our institution during the period between May
2014 and February 2016. It included 136 patients who were
pathologically diagnosed by biopsy or fine needle aspiration
biopsy (FNAB) as parotid neoplasm.
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MDCT technique

Multi-detector CT examination of the parotid region was
performed for all the 136 patients included in this study using
64-row multi-detector CT scanner (Aquilion 64; Toshiba Medical
Systems Corporation, Otawara, Japan), which is a 64x0.5mm
collimation scanner with a gantry rotation speed of 400ms/
rotation. The examination was performed with the patient supine
in quite respiration. A pad is placed beneath the patient scapula
produces mild hyperextension of the neck and provide consistent
images perpendicular to long axis of the neck, that minimizing
dental artifacts. The scanning range will be individually adapted
and included from the external auditory canal to the level of
the hyoid bone. Contrast material is injected through an 18-20
gauge catheter in to the ante-cubital vein with flow rate 4ml/
sec. The contrast used according to body weight 1.5ml/kg. A non
ionic contrast material (Ultravist 370) was used. A timing bolus
tracking technique was employed. The acquisition parameters
were 120kvp, 350mAs, a helical pitch of 0.983: 1,7.5 second
scan time, 7.5 second total exposure time, 1.25mm helical slice
thickness, and 1.25mm reconstruction interval with a large FOV.

Post-processing and image reconstructions

The axial source images with a 1.25mm slice were transferred
to an external work station (Vitrea) to perform multi-planar
reformatted images (MPR) images in coronal and sagittal planes
with a section thickness of 3-5mm.

Image analysis

The MDCT interpreted by two expert
radiologists in head and neck imaging 5 and 10 years of
experience who were blinded to results of each other. All the
MDCT images were interpreted for the MDCT criteria of the
parotid lesions that included the following items; size, margin,
location, enhancement pattern, multiplicity, central necrosis,
para pharyngeal fat extension and calcifications as well as
associated lymph node enlargement.

images were

Statistical analysis

Data entry was done by SPSS version 11. Frequency
distribution, descriptive statistics and correlation analysis were
done using Chi2 and Fisher exact tests for qualitative data. The
probability (p value) of less than 0.05 is used as a cut off point
for all significant tests.

Pathological examination

Biopsy was performed for 79 lesions, fine needle aspiration
biopsy (FNAB) for 57 lesions and 96 patients had surgical
excision. Histo-pathologic examination was performed for the
entire biopsied specimen.

Results

The patient sages of the studied group ranged from 5 to 77
years old with a mean age of 44.4+ 22.2. They were 46 males

(57.5%) and 34 females (42.5%). Our biased study shows
higher rate of malignant parotid lesions with lower incidence
of benign tumors. Table 1 listed the pathologic types of the
parotid lesions according to final pathological examination. The
benign lesions were detected in 45 (33.1%) out of 136 patients.
The most common benign lesion was pleomorphic adenoma
which represents 55.6% of all benign lesions. The malignant
lesions were further classified into primary and metastatic
lesions. The primary lesions were detected in 88(64.7%) out
of 136 patients, the most common primary malignant lesion
was mucoepidermoid carcinoma which represents 28.4%. The
metastatic lesions were detected in 3(2.2%) out of 136 patients,
2 of them were metastasis from malignant scalp lesion and 1
of them was metastasis from nasopharyngeal squamous cell
carcinoma.

Table 1: Pathological causes of enlarged parotid gland (n=136).

Pathological cause Number Percent
Benign neoplastic causes
Pleomorphic 25 55.50%
adenoma
Warthin's tumor 10 22.20%
Lymphoe?plthellal 8 17.70%
lesion
Myoepithelioma 2 4.40%
Total 45 100%
Primary malignant causes
Mucoepldermmd 25 28.40%
carcinoma
Lymphoma 20 22.70%
Acinic cell tumor 18 20.40%
Carcinoma 11 12.50%
Adenocarcinoma 6 6.80%
Adeno.ld cystic 5 5.60%
carcinoma
Mixed salivary gland 5 5.60%
tumor
Total 88 100%
Secondary malignant causes (metastatic)
-From malignant
scalp lesion 2 66.60%
Squamous cell
carcinoma
-From naso-
pharyngeal 1 33.30%
Squamous cell
carcinoma
Total 3 100%

The examined MDCT criteria for benign and malignant
parotid lesions were shown in Table 2. The size criteria were
determined by measuring the longest dimension of the lesion,
consider, the lesions were classified accordingly to small lesions
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if their size is less than 2cm, intermediate size if they were from
2-4cm and large lesions if their sizes were more than 4cm. This
classification was based on National Comprehensive Cancer
Network [7]. The margins of enlarged parotid gland in this study
were either sharp well-defined that can be delineated along its
all margins or ill-defined which means ill definition of one point
at least. Thirty-nine out of 45 benign lesions shows well-defined
margins, while 54 out of 91 of malignant lesions show ill-defined
margins. The parotid lesions were located either in the superficial
lobe, deep lobe or both lobes. Most parotid lesions that involved
both lobes were malignant which found in 44(50%) and most of
the parotid lesions that involve the superficial lobe were benign
which found in 27 patients (60%).

Most of benign lesions were single and detected in 30
patients and most of malignant lesions were multiple and
detected in 59 patients. The enhancement pattern of the lesions
was varying from no enhancement, homogenous enhancement,
and heterogeneous enhancement to peripheral or marginal
enhancement. It was found that the most common enhancement
pattern in the benign lesions were homogenous pattern, as it

was determined in 29 out of 45 patients. Most of the malignant
parotid lesions exhibited heterogeneous pattern, as it was
determined in 57 out of 91 patients [8-10].

Central necrosis was present in 8 benign lesions and in 33
malignant lesions and was highly significant. Another significant
MDCT criterion was the extension of the parotid lesions to the
para-pharyngeal fat space which was determined in 48 out of 91
malignantlesionsand in 20 out of 45 benign lesions. Calcifications
were detected in 4 benign lesions and in 12 malignant lesions.
The lastly evaluated MDCT criterion was the associated lymph
node enlargements which were detected in association with
52malignant lesions and 9 benign lesions.

Each one of the MDCT criteria was statistically tested for its
reliability for diagnosis and for differentiating between benign
and malignant causes using the pathological diagnosis as a gold
standard. In this study, the most reliable MDCT criteria that show
statistical significance for diagnosis of parotid gland lesions
(significant p values) were the margin (0.001), central necrosis
(0.001), enhancement pattern (0.001) and extra-parotid
extension (0.001) as well as lesion location (0.05) (Table 2).

Table 2: MDCT criteria of parotid gland lesions with pathological verification (n=136).

MDCT Criteria Pathological Verification
1-Size: Benign Primary Malignant Secondary Malignant P Value
- -small<3cm 9(20%) 32(36.3%) 2(66.6%)
"“terlmed‘ate 3-5em 24(53.3%) 36(40.9%) 1(33.3%)0 05
; zarﬁe >5em 12(26.6%) 20(22.7%)
-Margin:
-well defined 39(86.6%) 36(40.9%) 1(33.3%) 0.001%
-ill defined 6(13.3%) 52(59%) 2(66.6%) '
3-Lesion location: 27(60%) 32(36.3%)
-Superficial lobe 0 o7 2(66.6%)
8(17.7%) 12(13.6%) 0.05*
-Deep lobe 1(33.3%)0
Both lobes 10(22.2%) 44(50%)
4- Multiplicity:
Sinole 30(66.6%) 31(35.2%) 1(33.3%) 05
Mulgple 15(33.3%) 57(64.7%) 2(66.6%) '
5-Enhancement 4(8.8%) 4(4.5%) 0
-no enhancement 29(64.4%) 28(31.8%) 1(33.3%)
-homogenous 8(17.7%) 56(63.3%) 1(33.3%) 0.001*
-heterogeneous 4(8.8%) 1(33.3%)
-peripheral
6-Central necrosis 8(17.7%) 32(36.3%) 1(33.3%) 0.001*
7'Parae§?:£’i‘;ieal fat 20(44.4%) 48(54.5%) 0 0.001*
8-Calcification 4(8.8%) 12(13.6%) 0 0.4
9'2315;2:;‘1’2;;“ 9(20%) 49(55.7%) 3(100%) 0.2
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The associated lymph node (LN) enlargements were unilateral and multiple, and most of the enlarged LN (52) that
interpreted for their number and bi-laterality. Most of the associated malignant parotid lesions were bilateral and multiple
enlarged LN (9) that associated benign parotid lesions were (Table 3). Illustrative cases Figure 1-5.

Table 3: MDCT criteria of associated lymph node enlargement regarding to number and bilaterality (n=136).

Causes Unilateral-Single Unilateral-Multiple Bilateral -Single Bilateral-Multiple No Involvement
Benign - 7 (15.5 %) - 2(4.5%) 36(80%)
Primary malignant 4(4.5 %) 10(11.4 %) - 35(39.8%) 39(443 %)
Secondary malignant - 1(33.3 %) - 2(66.6 %) -

p value is considered significant if less than 0.05.

Figure 1 (a, b & c): 24 years old female patient presented by unilateral parotid mass diagnosed pleomorphic adenoma. (a & b ) axial and
(c) coronal contrast enhanced MDCT images show well defined hypodense homogenous parotid lesion at the right side involving superficial
lobe mainly. The condition is associated with bilateral lymph node enlargement (black arrow in a) and intra parotid lymph node enlargement
(black arrow in b). Intact Para pharyngeal fat space (white arrow in b). No calcifications.

Figure 2 (a, b& c): 60 years old man presented by unilateral mass in the parotid region diagnosed Warthin’s tumor. (a &b) Axial & (c) coronal
contrast enhanced MDCT images at the level of the parotid gland. They show a well-defined parotid lesion involving both superficial and
deep lobes (white arrow in a) with slight encroachment upon the related Para-pharyngeal fat space. it shows a heterogeneous enhancement
with areas of central necrosis (white arrow in b). No loco-regional lymphadenopathy. These imaging criteria are characteristic to Warthin’s
tumor.

Figure 3 (a, b & c): 38 years old male patient with right diffuse parotid region mass on clinical examination diagnosed lymphoma. (a, b
and c) multiple axial contrast enhanced MDCT images show diffuse large size right parotid lesion that seen involving both superficial and
deep lobes, it has ill-defined margin, heterogeneous pattern of enhancement (white arrow in a). The lesion has and large area of central
necrosis (white arrow in b) and multiple intra parotid lymph node enlargement (black arrows in c). The lesion is seen extended to right Para
pharyngeal space in comparison to the left side with lost surrounding fat planes (black arrow in b). It is also extending the right infra-temporal
fossa and right cheek. It is seen encasing the right Carotid sheath (black arrow in a). No calcifications.
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Figure 4(a& b): 49 years old male patient with small palpable
swelling related to the right parotid gland mandible diagnosed
adenoid cystic carcinoma. Normal function of the facial nerve.
(a & b) axial contrast enhanced MDCT images at the region of
the parotid gland showing ill-defined right parotid lesion involving
its superficial part with irregular margins (white arrow in a). The
lesion has non homogenous enhancement pattern with areas of
central necrosis (white arrow in b). Intact Para pharyngeal space
(black arrow in b). No loco- regional lymphadenopathy.

Figure: 5 (a & b): 55 years old male patient with small lesion at
the parotid area and he had past history of previously excised
scalp mass for two years ago and diagnosed metastatic
squamous cell carcinoma. (a, b)axial contrast enhanced MDCT
images at the level of the oro-phaynx and parotid region show
small well defined left parotid lesion (white arrow in a) that seen
involving the superficial lobe with no line of cleavage to the deep
lobe. The lesion shows non homogenous enhancement pattern
with areas of central necrosis (white arrow in a). It has multiple
dots of calcifications (black arrow in c). No Para pharyngeal
space extension. The condition is associated with bilateral lymph

node enlargement (black arrows in a).
. J

Discussion

Parotid lesions are a major challenge for radiologists
especially those of neo plastic etiologies. Parotid masses in
general have relative infrequency reaching up to 1% of head
and neck tumors [1] and show no definite specific clinical signs
with indeterminate imaging criteria. Many modalities are used
including conventional X-ray, sialography, CT and MRI to reach
the clinical diagnosis, helping better surgical approach and
optimum postoperative outcome.

In the past, the role of CT was limited to evaluation of
salivary gland calculi and obstructive or inflammatory disease
[3]. So, in our study we try to re-evaluate and update the role
of multi-detector CT in diagnosing neo plastic parotid lesions

How to cite this article:

by assessment of various MDCT criteria of parotid lesions that
routinely included within patient’s report aiming to allow helpful
clues to differentiate between benign and malignant neo plastic
lesions and optimize the surgical outcome.

Owing to the multiple advantages of MDCT such as the
enhanced speed of scan acquisition, the high spatial resolution,
the precise timing of multiphasic imaging and the multi-planar
reformations (MPR), the anatomic details and localization of
parotid gland and its intra and extra-glandular lesions become
more sharp and accurate. It also allows good visualization
of deep parotid lesions as well as reliable assessment of their
size, location, margins, and areas of necrosis, hemorrhage,
calcification, and extension to adjacent structures as well as
determination of perineural spread especially by curved planar
reconstruction images (CPR) [3].

In our study, the mean age of the patients (44.4+22.2) as well
as the prevalence of the most common benign and malignant
parotid tumors; pleomorphic adenoma and mucoepidermoid
carcinoma respectively were in concordance with Rastogi et al.
[11], who reported that in patients older than 40 years, the most
causes of enlarged parotid gland are neo plastic lesions either
benign or malignant. The most common benign lesions are
the pleomorphic adenoma and Warthin’s tumor and the most
common malignant tumor are the mucoepidermoid carcinoma
and adenoid cystic carcinoma.

Our patients were collected from oncology center, all studied
groups proved pathologically to have parotid neo plastic lesions.
The benign neoplasms were detected in 45(33%) patients,
88(64.7%) patients had primary malignant tumors and 3(2.2%)
patients had secondary malignant tumors. These values are not
matched with other studies [1,3,12] due to the fact that the study
is biased based only upon neo plastic group of patients. Other
factors may be responsible such as increased prevalence of the
disease that may be related to the ethnicity; however this needs
further studies which are out of the scope of our research. In this
study the MDCT criteria of all parotid lesions were evaluated
individually. Regarding to the size criterion, the parotid lesions
were classified into small, intermediate or large sizes. However
despite of these variations in tumors size, there is no statistically
significant difference between the size of benign and malignant
lesions. Our results are matching with Brunese et al. [13], who
reported no significant differentiation between benign and
malignant lesions by the lesion size.

Regarding to the margin of the parotid lesions, the margin
was classified into well-defined and ill-defined on both pre-
and post-contrast imaging. When the margin was blurred or
ill-defined at only one point, the whole margin was deemed ill-
defined. Most of benign tumors have well defined margins. The
margins of malignant parotid tumors may be confusing; low grade
malignancy may have well-defined margins that mimicking the
benign mixed tumors where the high-grade malignancy usually
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has invasive margins with irregular outlines. Our results are
matching with Lu et al. [14], who evaluate the margin of benign
and malignant parotid lesions of 133 patients. This imaging
point is highly conclusive in our study to differentiate between
benign and malignant parotid lesions.

Most of the benign parotid tumors were located within
the superficial lobe while most of the malignant lesions were
located within both parotid lobes. Our results were matching
with to Lu YC et al (14), who suggest that, a parotid tumor
located in the superficial lobe, with a round or oval contour and
sharp margin, is more likely to be a benign tumor; otherwise,
it might be a malignant tumor. Our study is also matching with
A. Christe et al. [15], who postulated that, the predilection of
deep lobe involvement was only indicative but not significant
for malignancy, because inflammatory disease and some benign
tumors, like schwannoma and Warthin tumors, also affected the
deep lobe. However, involvement of both lobes was significant
for malignant lesions, like the superficial lobe affinity seen with
benign tumors.

The extra-glandular extension of parotid lesions is a grave
prognostic finding, in this study it was considered when the
parotid lesions extend to the prestyloid parapharyngeal space.
Accordingly, parapharyngeal fat extension was detected in 48
malignant lesions and 20 benign lesions. This MDCT criterion
shows highly significant diagnostic reliability in our study. The
number of the parotid lesions was determined in each patient
and we found that most of benign tumors were single while most
of malignant tumors were multiple. However, this MDCT finding
shows no statistical significant difference between the benign
and malignantlesions. This sign is matched with Thoeny et al. [3],
who postulated that multiple parotid lesions may be benign or
malignant, and the most common multiple parotid gland tumors
are the Warthin’s tumor followed by acinic cell carcinoma.

The enhancement pattern of the lesion is another important
MDCT criterion for assessment of the parotid lesions. The
enhancementofthelesionseemstoimplyincreaseditsvascularity
and suggests a wide differential diagnosis. In this study, most
of the malignant parotid lesions exhibited heterogeneous
enhancement pattern, as it was determined in 57 out of 91
patients, while most of the benign lesions showed homogenous
enhancement pattern, as it was determined in 29 out of 45
patients. The heterogeneous enhancement can be explained by
central necrosis and vascularity. This study is nearly symmetrical
to that of DC Howlett et al. [16]. Enhancement pattern is a very
helpful imaging criterion in our study to differentiate between
benign and malignant parotid lesions.

One oftheimportant MDCT criteria thathelp in differentiating
benign from malignant parotid lesions in this study was the
central necrosis, it was found in 33 out of 91patients with
malignant lesions and in 8 out of 45 patients with benign
lesions. Allen et al. [17], discussed five cases of pleomorphic

adenoma and conclude that central necrosis is not necessary
specified to malignant lesions especially in cases of pleomorphic
adenoma and Warthin’s tumors which have high prevalence of
cystic/necrotic regions in benign lesions. This study did not
agree with the results of our study which may be explained
by recent advances in MDCT techniques including high spatial
resolution with thin collimation that leading to better tissue
characterization and picking central necrosis more accurately.

Other MDCT criteria was the calcification of the parotid
lesions which was only demonstrated in 16 (11.7%) out of 136
patients. [zum et al. [18], reported that calcifications of the neck
are uncommon and mainly seen in cases of inflammatory lesions
and Sjogren’s syndrome.

The lastly evaluated MDCT criterion was the associated lymph
node enlargement that was found in 6lout of 136 cases. The
majority of patients (49 patients) with lymph node enlargement
had primary malignant lesions and all the 3 patients with
secondary metastases also had lymph node involvement. These
results were in agreement with Stennert et al. [19], who reported
high incidence of lymph node metastasis in major salivary gland
cancer with importance of neck dissection in surgical approach.

Limitations

The major limitation of this study is the biased nature of the
study because we were concerning about imaging of neo plastic
parotid group of patients who were directed to tertiary oncology
center for treatment. It shows different results than literature
regard the prevalence of benign and malignant parotid lesions.
Another limitation of this study is that the MDCT criteria of all
parotid lesions were evaluated individually, combined MDCT
criteria assumed to have a powerful diagnostic reliability in
distinguishing benign from malignant parotid lesions, further
study is recommended.

Conclusion

Rapid advances of MDCT techniques giving rise to get an
optimum parotid lesion characterization in a simple rapid and
low cost maneuver. Multiple promising MDCT imaging criteria
can be valuable in differentiation between benign and malignant
parotid tumors. Imaging is forming a crucial triad with clinical
data and surgical approach to get the satisfactory operative
outcome.
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