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ABSTRACT

Introduction: The various parotid gland pathology can lead to change in size of the parotid gland.
Normal parotid gland size determination is very important. Specifications about the normal size
of parotid gland among Nepalese population is not available. This study was aimed to assess the
normal range of parotid gland dimensions among the patients at a tertiary care centre of Nepal.

Methods: A descriptive cross-sectional study was conducted among 115 patients, in College of
medical sciences, Bharatpur, Nepal. A convenience sampling method was used to collect the data.
Patients who consented underwent ultrasonography of parotid glands. The data was entered into
Microsoft Excel and transported to Statistical Package for the Social Sciences (SPSS) version 16.
Then the data was analyzed using descriptive statistics.

Results: There were 115 patients who participated in the study. Among them, 29 (22.6%) were
males and 86 (77.4%) were females. All the measurement of the left side of the parotid gland was
more with the exception of depth lateral to the mandible in the right side. The depth of lateral to the
mandible on the right side was 1.96+0.38 cms. The length of parotid gland of male was 3.79+0.43
cms while that of female was 3.12+0.56 cms. Overall measurement of male parotid gland was more
than the female.

Conclusion: The present study concluded that except the depth lateral to the mandible, the
measurement of left parotid gland was more than the right side.

Introduction

Among the major salivary gland, parotid gland is the largest,
exocrine salivary gland. Anatomically it is situated between the
sternocleidomastoid muscle and the mandible. The tip of the
gland is positioned at the inferior aspect of zygomatic arch while
the base of the gland is located at the angle of mandible. The
parotid gland is pure serous gland and releases the saliva which is
passed to the oral cavity through the Stensen’s duct.-3

Many pathologies involving the parotid gland including
neoplasm, inflammation cause hypertrophic or hyperplastic
changes in the gland. Due to this the normal dimension of the
parotid gland vary. Gupta et al. in their study reported that the
ultrasonographic measurement of parotid gland was higher
in diabetic patients than the controls.# In another study done
among patients with nasopharyngeal carcinoma undergoing
intensity modulated radiotherapy, shrinkage of the parotid gland
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was reported.> Factors such as smoking, hypertension, alcoholic
beverages consumption also cause changes in size and function
of salivary gland.® Hence the evaluation of the normal size of the
parotid gland is essential to differentiate the normal growth of
gland or various pathological conditions.

Few studies have been conducted related to dimension of the
parotid gland, However, in Nepal we don’t have any baseline
study of parotid gland. The present study was aimed to assess the
ultrasonographic measurement of dimension of parotid gland
among the patients at a tertiary care centre of Nepal.

Methods

A descriptive cross-sectional study was designed and conducted
in the Department of Radiology and Imaging of College of Medical
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Sciences, Bharatpur, Chitwan. The ethical approval for the study
was obtained from the Institutional Review Committee of College
of Medical Sciences, Bharatpur, Chitwan, Nepal (COMSTH-
IRC/2021-49).

The study was carried out for the period of three months from
March, 2021 to May 2021, among 115 patients. A convenience
sampling method was used to collect the data. Both male
and female patients who were referred to the Department of
Radiology and Imaging for ultrasonography examination for
reasons other than parotid ultrasound scan and who consented
to participate in the study were included in the study. Patients
with history of parotid gland enlargements, pregnant and
lactating women were excluded from the study. Patients with
cardiovascular disease, under chemotherapy or radiation therapy
of head and neck regions, patients taking drugs such as steroids,
immunosuppressive drugs, and drugs affecting salivary glands
secretions were also excluded.

The patients were informed about study objectives and the steps to
be followed. Then those patients who gave consent to participate
in the study were taken for ultrasonography of parotid glands. An
Aplio 500 Toshiba Machine, with superficial probe of frequency
7-10MHZ was used for the examination of the parotid gland. The
patient was made to lie down and positioned in such a way that
the patient’s neck was in level with the ultrasonographic screen.
During taking the measurement the head was turned slightly to
the opposite side to the respective gland being examined. Before
taking the image an ultrasonographic gel was applied over the
skin of parotid gland and then a transducer was placed over the
same area and slowly moved from preauricular region towards
the postauricular region. Then the transducer was moved from
zygomatic arch and external acoustic meatus (upper border of the
gland) till the angle of mandible (lower border of the gland). The
measurement of the gland was taken as described by Gupta et al.4
The images were taken for the right side and left side separately
and then calculated.

All these measurements were taken by a single ultrasonographer.
After the completion of the procedure, tissue paper was used to
wipe the ultrasonographic gels applied over the skin.

All the data obtained was entered into Microsoft Excel and
transported to Statistical Package for the Social Sciences (SPSS)
version 16 (SPSS, Inc., an IBM Company, Chicago, IL). Then the
data was analyzed using descriptive statistics and the results was
presented in form of tables.

Results
Female 86 (77.4)
Gender
Male 29 (22.6)
Age group Above 30 years 68 (59.14)
Below 30 years 47 (4L0.86)
Mean Age (years)+SD 30.98+12.03

In total 115 patients with the mean age of 30.98+12.03 years (age
range 19- 55 years) participated in the study. Among them 86
(77.4%) were female and rest 29 (22.6%) were males (Table 1).

Table 2 shows the measurement of right and left parotid gland.
Except depth lateral to the mandible (DLM) all the measurement
of the left side was more than the right side. The length of the
parotid gland was 3.56+0.37 cms, transverse dimension was
2.98+0.69 cms on the left side. The depth of lateral to the
mandible on the right side was 1.96+0.38 cms.

Table 2: Measurement of the right and left parotid gland

Length (cm) 3.50+0.35
Transverse dimension (cm) 2.64+0.41
Right Depth lateral to the mandible (DLM) 1.0640.38
(cm) 960.3
Depth dorsal to the mandible (DDM) 0.0840.30
(cm) 98+0.3
Length (cm) 3.56+0.37
Transverse dimension (cm) 2.98+0.69
Left Depth lateral to the mandible (DLM) 1.84+0.32
(cm) -84:£0.3
Depth dorsal to the mandible (DDM) 1.02£0.52

(cm)

When the measurement was taken with respect to gender overall
measurement of male parotid gland was more than the female
(Table 3).

Table 3: Measurement of different dimensions of parotid gland
among males and females

Length (cm) 3.79+0.43
Transverse dimension (cm) 2.88+0.50
Males Depth lateral to the mandible (DLM) 1.8120.79
(cm)
Depth dorsal to the mandible (DDM) 12140.51
(cm) -21£0.5
Length (cm) 3.12+0.56
Transverse dimension (cm) 2.56+0.32
Females Depth lateral to the mandible (DLM)
) 1.49+0.47
Depth dorsal to the mandible (DDM) 116+0.20
(cm) e
Discussion

It is well known that different pathologies of salivary gland
affect its morphology. Clinical examination of the gland, cannot
alone help in diagnosing the type of pathology. This has to be
evaluated with additional imaging of the gland.® There are
various modalities for parotid gland imaging such as computed
tomography (CT), magnetic resonance imaging (MRI) and
ultrasound.# CT scan is more useful for parotid mass evaluation
and staging in case of parotid malignant tumor. However,
CT use ionizing radiation which is its main disadvantage and
along with its less soft tissue contrast limits its use in parotid
imaging." Another important modality is MRI which also lacks
ionization radiation like ultrasound and it has superior soft
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tissue contrast, however its limited availability and expensive
operative charge limits its use. The parotid glands anatomy and
morphology can be easily evaluated using ultrasound. The main
advantage of ultrasound is its easy availability in most of the
health centers and less expensive. It lacks radiation exposure
and various intervention can be carried out using the ultrasound
guidance.> %12 In this study too, ultrasound was used to assess
the dimensions of parotid gland.

Studies have been conducted related to measurement of parotid
gland in adults# and in children.® Present study also focused on
the normal measurement of parotid gland among 115 participants
with the age range 19-55 years. In this study the authors assessed
the measurement between right and left parotid gland and
between genders. Except the depth lateral to the mandible (DLM)
which was more on the right side, all the measurements were
greater on the left side of the parotid gland. In a similar study
performed in India, Guptaetal. reported the dimensions of parotid
gland. In their study all the measurements of parotid gland on
both right and left side were greater than Nepalese except the
DLM which was more in Nepalese population as reported in the
present study. The small variation in the morphology of parotid
gland may be due to the sample size, geography, diet.

Many studies have also reported differences between the parotid
gland sizes and genders. Dost P in their study, reported that
all the dimensions of parotid gland were greater in males than
in females.” Gupta et al also showed differences in the findings
between genders. However, the mean transverse dimension in
female was more than male in their study.* In a study Hassan
et al. have demonstrated the female had larger parotid than
male.’> The present study measured the parotid gland using the
measurement as described Gupta et al.# Similar measurement was
also described by Dost P7 and Dost P and Kaiser S.8 This study also
undertook the measurement between male and female patients.
The parotid gland dimension was observed to be more in male
than in female patients. However, in the present study the vast
difference between the number of male and female participants
exists suggesting importance of additional studies taking
more or equal sample sizes. Dost P and Kaiser S? also included
body mass index, body weight which the present study has not
included. Other variables such as height, habits such as alcohol,
smoking can also add a relevant gap. The study was conducted in
single centre so the study results cannot be generalized to other
population. Th sample size was also small. Owing to the baseline
study related to parotid gland, the authors were more focused to
observe morphological variations among taken samples. Hence
further multicentric studies taking additional variables are
necessary.

Conclusion

In conclusion the result of our study provided the ultrasound
dimension of the parotid gland which can be useful information
for early diagnosis of the parotid pathology. The present study
concluded that except the depth lateral to the mandible, the
measurement of left parotid gland was more than the right side.
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