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Abstract
Introduction: Defeat of the major salivary glands occupies 3 - 4% of all cases of head and neck cancer. Ultrasonography is the main

imaging method for diagnosing pathologies of the major salivary glands. The aim of this study was to evaluate the possibilities of
ultrasonography in the diagnosis of tumor formations of the large salivary glands.

Materials and Methods: A retrospective analysis of the results of ultrasonography in 61 patients aged 26 - 73 years operated on for
tumors of the major salivary glands was carried out. The quantitative and qualitative echographic parameters were studied. Results
reported as mean (standard deviation) and p < 0.05 were considered significant.

Results: Benign tumors of the major salivary glands were diagnosed in 49 (80.3 ± 5.1%) patients (P < 0.001), carcinoma in 12 (19.7

± 5.1%) patients. Pleomorphic adenoma was diagnosed in 31 (50.8 ± 6.4%) cases, Warthin’s tumour - in 18 (29.5 ± 5.8%) cases,

Mucoepidermoid carcinoma - in 5 (8.2 ± 3.5%) cases, Acinic cell carcinoma - in 4 (6.6 ± 3.1%) cases, Myoepithelial carcinoma - in 3
(4.9 ± 2.8%) cases, respectively.

Conclusion: Ultrasonography is an informative and affordable method for detecting salivary gland masses. Pleomorphic adenoma

occurred significantly more frequently than Warthin tumors and carcinoma (P < 0,05 and P < 0,001). The main echographic signs
of benign tumor of the salivary glands are clear, even contours, homogeneous structure and mild vascularization of the formation.
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Introduction
According to various researchers, the defeat of the major salivary glands occupies 3 - 4% of all cases of head and neck cancer [1]. The

overall incidence of benign and malignant tumours of major salivary glands (MSG) is less than 5 per 100,000 head of population per year.
Approximately 80% of all tumors of the major salivary glands are benign [2].

Among all tumors of the major salivary glands, the proportion of the parotid is approximately 70%, the submandibular gland is about

10% and the sublingual gland is less than 1% and the minor salivary glands are about 20%. About 50% of minor salivary gland tumors
are malignant. It should be noted that tumors of the sublingual gland are almost always malignant. Among all tumors of the parotid gland,
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50 - 60% are pleomorphic adenoma, 20 - 30% Warthin tumors and about 10% mucoepidermoid carcinomas. Primary epithelial tumors
of the salivary glands have multiple morphological types, which can create significant diagnostic difficulties for pathologists and oncologists. These tumors are rare, e.g. about 720 cases per year in the United Kingdom [3-6].

As a rule patients are over the age of 40 with males and females equally affected. However, pleomorphic adenoma (PA) among women

is observed 1.4 times more often than in men. Around 80% of major salivary gland tumors (MSGT) are benign and 65% of these are pleo-

morphic adenoma (PA) which are by far the most common of all SGT, comprising about 55% of major gland lesions and 50% of minor
gland lesions [7-9].

Despite the rare occurrence, tumors of the salivary glands are characterized by a greater variety than they differ from other localiza-

tions. Thanks to the introduction of new diagnostic methods into the clinic - immunohistochemical markers, in recent years, the classifica-

tion of tumors of the salivary glands has been supplemented with new nosological forms. These may include adenoid cystic carcinoma,
mucoepidermoid carcinoma, secretory carcinoma (similar to the breast) [10-12].

According to the degree of aggressiveness, all carcinomas can be histologically classified as high-grade, low-grade, or mixed. It should

be noted that the effectiveness of treatment is better predicted on the basis of the clinical picture than histological. At the same time, a

comprehensive accounting of the clinical and histological picture allows for better treatment planning. One of the types of malignant neo-

plasms of the salivary glands is secretory carcinoma, an analogue of a breast tumor, which is selected from acinar cell carcinomas. This

name is due to the fact that the development of this type of tumor in both organs is associated with the fusion of the ETV6-NTRK genes
[13,14].

There are some similarities and differences between acinic cell carcinoma and secretory carcinoma. Both of these types of carcinoma

have almost identical growth patterns. Unlike acinic cell carcinoma, secretory carcinoma occurs in small areas of saliva. The papillarycystic structure of the tumor for true acinic cell carcinoma is a rare case, however, it is much more often observed with secretory carcinoma [15,16].

In every third case, the clinical course of malignant and benign tumors of the salivary glands may not differ from each other. In a

clearly benign course of the tumor, an open biopsy is not recommended, as it may contribute to the risk of spreading the process. At the

same time, punch biopsy plays an important role in clearly malignant lesions, especially when radical surgery is contemplated. With a
sluggish course, the tumor is often disguised as benign neoplasms and preoperative histological diagnosis in such cases can be missed.

Comprehensive consideration of the clinical picture, imaging results, cytology and/or histology allows in 90% of cases to differentiate a
malignant and benign tumor [17,18].

Ultrasound is the most preferred imaging modality to assist in clinical diagnosis. It is simple, non-invasive, easy to perform and inex-

pensive, and can be performed multiple times at the bedside as needed [19-21]. Given the wide histological diversity of salivary gland
tumors, the following algorithm of actions is proposed to improve the efficiency of diagnosis and treatment results [22]:
1.

2.

3.

All salivary gland tumors should be evaluated by an expert histopathologist using ultrasonographically guided fine needle aspiration biopsy [23,24];

After surgical removal of all malignant submandibular tumors, adjuvant radiation therapy should be performed, except in cases of
small poorly differentiated tumors;

Complete excision of all benign tumors of the parotid salivary gland should be carried out;
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When removing a tumor of the parotid salivary gland, it is necessary to take all measures to preserve the function of the facial nerve,
in cases of damage to it during the operation, immediately provide microsurgical correction;

Neck dissection is necessary in all cases of malignant tumors of the parotid gland, with the exception of small poorly differentiated
ones.

Ultrasonography is the main diagnostic method for detecting swelling in the projection of the salivary glands. The diagnostic process

should begin with an ultrasound. Only in deep neoplastic lesions, or bone infiltration, should ultrasonography be supplemented with
computed tomography of the neck [25].

In cases of retropharyngeal localization of the tumor process with spread to the surrounding tissue, it is necessary to perform MRI, CT,

biopsy, followed by cytological and histological examination [26].

Literature data on the possibility of ultrasonography in the diagnosis of volumetric formations of the salivary glands, the differentia-

tion of benign and malignant neoplasms are contradictory. According to Anto J Richie., et al. (2019) diagnostic accuracy of ultrasonogra-

phy in diagnosis of salivary tumors was 85.7% [27]. In the detection of tumors of the salivary glands, the sensitivity of echography exceeds
95% and the specificity is below 90%, since it is not always possible to clearly distinguish between tumor and non-tumor diseases of the
salivary glands. When diagnosing palpable formations, the specificity of echography exceeds 95% [28].

Aim of the Study

The aim of this study was to evaluate the possibilities of ultrasonography in the diagnosis of tumor formations of the large salivary

glands.

Materials and Methods
A retrospective analysis of the results of ultrasonography in 61 patients operated on for tumors of the salivary glands was carried out

(Figure 1 and 2). The age of patients varied within 26 - 73 years, averaged 47 ± 6 years. Among them, there were 38 women (62.3%), 23

men (37.7%). The quantitative and qualitative echographic parameters were studied. USG was performed using a microconvex probe in
the frequency range of 4 - 9 MHz on a Philips HD-11 scanner.

Figure 1: Photo of surgical removal of a tumor of the left parotid salivary gland.
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Figure 2: Pleomorphic adenoma. Sonographic image shows round shape mass in the right parotid
with well-defined margin, mild homogeneous structures.

The significance of differences in the mean values was assessed using the Fisher angular transform method and Student’s t-test.

Results reported as mean (standard deviation) and p < 0.05 were considered significant.

Results

As can be seen from table 1, the number of women was 62.3 ± 6.2%, men 37.7 ± 6.2%, the difference between them was statistically

significant (P < 0.01) value. The largest number of patients were at the age of 41 - 50 years (24.6 ± 5.5%), then at the age of 31 - 40 years

(23.0 ± 5.4%) and over the age of 60 years (21.3 ± 5.5%) - without significant differences between them. The smallest number of patients
was aged 51 - 60 years and amounted to 13.1 ± 4.3%. At the age of 41 - 50 years, the number of women significantly (P < 0.05) exceeded
men (18.0 ± 4.9% versus 6.6 ± 3.2%).

Age of patients

Male

Female

Total

< 30

5 (8,2 ± 3,5%)

6 (9,8 ± 3,8%)

11 (18,0 ± 4,9%)

31 - 40

9 (14,8 ± 4,5%)

5 (8,2 ± 3,5%)

41 - 50

11 (18,0 ± 4,9%)

4 (6,6 ± 3,2%)

> 60

8 (13,1 ± 4,3%)

5 (8,2 ± 3,5%)

51 - 60
Total

P < 0,05

5 (8,2 ± 3,5%)

38 (62,3 ± 6,2%)
P < 0,01

3 (4,9 ± 2,8%)

23 (37,7 ± 6,2%)

14 (23,0 ± 5,4%)
15 (24,6 ± 5,5%)
8 (13,1 ± 4,3%)

13 (21,3 ± 5,2%)
61 (100%)

Table 1: Distribution of observations, taking into account the age and sex of patients.
Table 2 presents the results of pathological studies. Pleomorphic adenoma was diagnosed in 31 (50.8 ± 6.4%) cases, Warthin’s tumour

- in 18 (29.5 ± 5.8%) cases, Mucoepidermoid carcinoma - in 5 (8.2 ± 3.5%) cases, Acinic cell carcinoma - in 4 (6.6 ± 3.1%) cases, Myo-
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epithelial carcinoma - in 3 (4.9 ± 2.8%) cases, respectively. Pleomorphic adenoma occurred significantly more frequently than Warthin
tumors and Mucoepidermoid carcinoma (P < 0,05 and P < 0,001).

Pathological diagnosis

n = 61

1. Pleomorphic adenoma

31 (50,8 ± 6,4%)

2. Warthin’s tumour

18 (29,5 ± 5,8%)

4. Acinic cell carcinoma

4 (6,6 ± 3,1%)

P 1-2 < 0,05

P 1-3 < 0,001

3. Mucoepidermoid carcinoma
5. Myoepithelial carcinoma

P 2-3 < 0,001

5 (8,2 ± 3,5%)
3 (4,9 ± 2,8%)

Table 2: Distribution of observations, taking into account the pathological diagnosis.
In the diagnosis of tumors of the salivary glands using ultrasonography, it is necessary to take into account the shape, echogenicity,

echostructure, features of the vascularization of the formation. The shape of the tumor may be oval, round, irregular; echogenicity - hypo,
iso, hyper; echostructure - homogeneous, heterogeneous (Table 3).
Sonographic features

Shape

Benign tumors

n = 12

n = 49

Round-Oval

2 (16,7 ± 10,8%)

37 (75,5 ± 6,1%)

Lobular

3 (25,0 ± 12,5%)

Irregular

Boundary

Clear

Partially unclear
Ill defined

Echo intensity

Isoechoic

Ultrasound architecture
of lesion

Malignant neoplasms

Hypo-anechoic
Hyperechoic

Homogeneous

Heterogeneous

7 (58,3 ± 14,2%)
P < 0,01

P < 0,001

7 (14,3 ± 5,0%)
4 (8,2 ± 3,9%)

1 (8,3 ± 8,0%)

38 (77,6 ± 6,0%)

2 (16,7 ± 10,8%)

5 (10,2 ± 4,3%)

3 (25,0 ± 12,5%)

8 (66,7 ± 13,6%)

10 (83,3 ± 10,8%)
-

3 (25,0 ± 12,5%)

9 (75,0 ± 12,5%)
P<0,001

2 (4,1 ± 2,8%)

9 (18,4 ± 5,5%)

23 (46,9 ± 7,1%)
21 (42,9 ± 7,1%)
43 (87,8 ± 4,7%)
P<0,001

6 (12,2 ± 4,7%)

Table 3: Ultrasonographic features of salivary gland tumors.
The echographic picture of a salivary gland tumors is characterized by polymorphism. As can be seen from table 3, the shape of benign

tumors in 37 (75.5 ± 6.1%) cases was round-oval (P < 0.001), in 7 (14.3 ± 5.0%) cases it was irregular, in 4 (8.2 ± 3.9%) cases of lobular.

The shape of malignant neoplasms in 2 (16.7 ± 10.8%) cases was round-oval, in 7 (58.3 ± 14.2%) cases it was irregular (P < 0,001), in 3
(25.0 ± 12.5%) cases of lobular (Figure 2 and 3).
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Figure 3: Pleomorphic adenoma. Sonographic image shows ovoid shape parotid mass with well-defined margin, homogeneous structures.

The boundary of the tumor may be clear, partially unclear and ill defined. As can be seen from table 3, the boundary of benign tumors

in 38 (77.6 ± 6.0%) cases was clear (P < 0.001), in 2 (4.1 ± 2.8%) cases it was partially unclear, in 9 (18.4 ± 5.5%) cases ill defined. The
boundary of malignant neoplasms in 1 (8.3 ± 8.0%) case was clear, in 3 (25.0 ± 12.5%) cases it was partially unclear, in 8 (66.7 ± 13.6%)
cases (P < 0,001) it was ill defined (Figure 4-8).

Figure 4: Macropreparation of plemorphic adenoma. Parotid mass with clear margin.

Figure 5: The same case. Sonographic image of pleomorphic adenoma.
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Figure 6: Pleomorphic adenoma. Sonographic image shows parotid mass with partially unclear margin, heterogeneous structures.

Figure 7: Pleomorphic adenoma of right parotid. Sonographic image shows irregular shape mass with a fuzzy contour, mainly
reduced echogenicity, with minimal heterogeneity of the echostructure.

Figure 8: Left parotid carcinoma. Sonographic image shows irregular shape parotid mass with ill-defined margin,
heterogeneous structures.

Citation: Rizvan Ya Abdullaiev., et al. “Ultrasound Diagnosis of Major Salivary Gland Tumors”. EC Dental Science 21.7 (2022): 57-68.

Ultrasound Diagnosis of Major Salivary Gland Tumors
64

The ultrasound architecture of lesion may be homogeneous or heterogeneous. The homogeneous echostructure of the malignant

neoplasms was observed in 3 (25,0 ± 12,5%) cases of the benign tumors - in 43 (87,8 ± 4,7%) cases (P < 0,001), but the heterogeneous
echostructure - in 9 (75,0 ± 12,5%) cases (P < 0,001) and in 6 (12,2 ± 4,7%) cases, respectively (Figure 9 and 10).

Figure 9: Homogeneous structure of the salivary gland tumor.

Figure 10: Heterogeneous structure of the salivary gland tumor.

The tumor often has a solid cystic echostructure with enhanced vascularization in color Doppler mode. Frequency of occurrence of

densely located color vascular signals along the periphery of the tumor with adenolymphoma is somewhat higher than with pleomorphic
adenoma. In adenolymphoma, vascular signals can also be detected on partitions (Figure 11 and 12).
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Figure 11: Mild peripheral vascularization of the parotid gland tumor.

Figure 12: Enhanced mixed vascularization of the tumor of the submandibular salivary gland.

Discussion
As you know, tumors of the salivary glands are relatively rare - less than 5 per 100,000 population per year, and 4/5 of them are be-

nign [1,2]. Timely diagnosis of tumors of the salivary glands significantly improves the results of surgical interventions and prognosis.
A significant part (more than 80%) of all tumors are located in three pairs of large salivary glands, and of these, 70% come from the parotid. The submandibular and sublingual glands account for about 11%. There is a direct relationship between the size and frequency of
detection of salivary gland tumors. Ultrasonography is the most commonly used method for examining the major salivary glands in the
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diagnosis of various pathologies, in particular neoplasms [20,21]. Even in the two-dimensional mode, the frequency of occurrence of such
ultrasonic parameters as the clarity of the contours, the degree of heterogeneity of the echostructure allows a preliminary assessment of

the degree of malignancy of the process [30]. In color Doppler mode, the predominance of central or peripheral vascularity also helps to

narrow the range of differentiable tumour masses. Still, the final method of verifying the diagnosis is the histopathological evaluation of
biopsy material, which can be taken under the control of ultrasonography.

In our study, we analyzed the frequency of occurrence of echographic indicators in various types of tumors of the salivary glands, which

were diagnosed histologically. Pleomorphic adenoma was the most frequently detected benign tumor of the salivary glands [9,10,29].

Round-oval shape, clear contours, homogenic echostructure, poor peripheral vascularization are most characteristic of pleomorphic ad-

enoma. For Warthin tumours, the most characteristic are: cystic echostructure, less abundant central vascularization. Chandak R., et al.
(2011) concluded that clinical diagnosis had a sensitivity and accuracy of 85.7% and ultrasonographic diagnosis had a sensitivity and
accuracy of 98.5%. We have obtained similar results.

Conclusion

Ultrasonography is an informative and affordable method for detecting salivary gland masses. Pleomorphic adenoma occurred signifi-

cantly more frequently than Warthin tumors and carcinoma (P < 0,05 and P < 0,001). The main echographic signs of benign tumor of the
salivary glands are clear, even contours, homogeneous structure and mild vascularization of the formation.
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