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 Summary
 Background: The parotid gland is the mostly affected site among major salivary gland tumors in up to 85% 

of cases. Preoperative knowledge of the tumour nature is crucial since it influences the surgical 
procedure and patient’s morbidity, especially the risk of facial nerve palsy. Ultrasonography is 
commonly used as the first line imaging modality for the salivary gland lesions. A pitfall is that the 
histologic pleomorphism often reflects an imaging pleomorphism.

 Case Report: Herein we aimed to present the role of elastosonography in three parotid lesions: a case of benign 
pleomorphic adenoma, a Wharthin’s tumour and a malignant parotid tumour.

 Conclusions: Our findings show that malignant parotid lesion was the stiffest lesion according to 
elastosonography. Wharthin’s tumour demonstrated soft elastosonographic features. The 
pleomorphic adenoma was also interpreted as stiff by elastosonography suggesting that the 
elastosonographic features of pleomorphic adenoma may resemble those of malignant lesions 
limiting the utility of the technique.
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Background

Salivary gland neoplasms are uncommon, with an inci-
dence of 1–5 cases per 100,000 people per year and con-
stitute 2–6% of the neoplasms of the head and neck region 
[1,2]. The parotid gland is the mostly affected major sali-
vary gland in up to 85% of cases. Pleomorphic adenomas 
are the most common neoplasms of the parotid gland which 
are benign but may infrequently recur and show malig-
nant transformation [3]. The surgical methods are chosen 
according to the characteristics of the lesion. An appar-
ently benign lesion is excised by a less invasive technique 
such as extracapsular dissection, whereas total or radical 
parotidectomy combined with neck dissection is required 
if there is a suspicion of malignancy [4,5]. Therefore, preop-
erative knowledge of the tumour nature is crucial since it 
influences the surgical procedure and patient’s morbidity, 
especially the risk of facial nerve palsy [6–9].

Herein we aimed to present the role of elastosonography in 
three parotid gland lesions: a case of benign pleomorphic 
adenoma, Warthin’s tumour and malignant parotid tumour.

Case Report

All patients were examined by conventional ultrasonogra-
phy (US) and elastosonography (using a linear transducer of 
8–13 MHz Toshiba Aplio 500, Tokyo, Japan). For the elas-
tosonographic examination an intermittent light pressure 
was applied until the pressure was standardized until a 
sinusoid was formed between two predetermined lines to 
maintain the pressure at the optimal level. Sonograms and 
elastograms were displayed next to each other. The lesion 
and surrounding subcutaneous fat tissue were evaluated. 
An elastogram based on a color scale was displayed on the 
B-mode image which ranges from color red to blue. The red 
color represented tissue with greatest elasticity meaning 
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softest components, whereas the blue color represented tis-
sue with no strain meaning hardest components. A region-
of-interest (ROI) box with an adjustable size covering the 
majority of the target lesion was placed (average strain rep-
resented as ‘‘strain T’’) taking the adjacent subcutaneous fat 
tissue preferably with the same depth and the same size as 
the reference (average strain represented as ‘‘strain R A’’). 
Strain ratio (strain R A/ strain T) which reflects the stiffness 
of the lesion was calculated for each lesion.

Our first case was a 28-year-old female patient with a 
painless swelling in the right preauricular region. US 
revealed a hypoechoic solid mass with lobulated con-
tours and homogeneous internal structure located in the 
right superficial parotid gland. It measured 18.1×16.2 mm 
(Figure 1). The lesion presented potential benign sono-
graphic features. The elastosonographic examination 
revealed predominantly blue color and a strain ratio of 
5.56 which was interpreted as stiff (Figure 2). The lesion 
was excised with superficial parotidectomy (Figure 3) 

Figure 1.  Ultrasonography demonstrated a hypoechoic solid mass 
with lobulated contours and homogeneous internal 
structure located in the right superficial parotid gland of a 
28-year-old female patient.

Figure 4.  Ultrasonography demonstrated a hypoechoic solid mass 
with minimally lobulated contours and homogeneous 
internal structure located in the left superficial parotid 
gland of a 35-year-old female patient.

Figure 2.  The elastosonographic examination of the same lesion 
revealed predominantly blue color and a strain ratio of 5.56.

Figure 5.  The elastosonographic examination of the same lesion 
revealed predominantly green color and a strain ratio of 1.81.

Figure 3.  The lesion excised with superficial parotidectomy was 
indicative of pleomorphic adenoma.

Figure 6.  The lesion was excised with superficial parotidectomy and 
the pathology result was indicative of Wharthin’s tumour.
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and the pathology result was indicative of pleomorphic 
adenoma.

Our second case was a 35-year-old female patient with 
a painless swelling in the left preauricular region. US 
revealed a hypoechoic solid mass with minimally lobu-
lated contours and homogeneous internal structure 
located in the left superficial parotid gland. It measured 

22.7×14.9 mm (Figure 4). The lesion presented poten-
tial benign sonographic features. The elastosonographic 
examination revealed predominantly green color and a 
strain ratio of 1.81 which was interpreted as soft (Figure 
5). The lesion was excised with superficial parotidec-
tomy (Figure 6) and the pathology result was indicative of 
Warthin’s tumour.

Our third case was a 72-year-old female patient with a 
painful swelling in the left preauricular region. US revealed 
an irregular hypoechoic solid mass with indistinct posteri-
or margins and homogeneous internal structure located in 
the left parotid gland. It measured 31×16.8 mm (Figure 7). 
The lesion presented sonographic features indicative of 
malignancy. The elastosonographic examination revealed 
blue color and a strain ratio of 7.21 which was interpret-
ed as stiff (Figure 8). The lesion was excised with left total 
parotidectomy and modified neck dissection (Figure 9). 
The pathology result was typical for primary squamous 
cell cancer of the parotid gland due to the absence of any 
other primary foci in the systemic evaluation. The tumour 
showed lymphovascular and perineural invasion. The 
diameter of the largest metastatic lymph node was 8 mm 
and there was no extranodal invasion.

Discussion

US is commonly used as the first-line imaging modality 
for salivary gland lesions. It gives information about the 
exact location and size of tumours [10]. Although B-mode 
and Doppler US show features suggestive of a specific 
diagnosis, there is considerable overlap between imaging 
features of benign and low-grade malignant neoplasms. 
Preoperative fine needle aspiration cytology may improve 
the diagnostic accuracy, although false–negative and false–
positive results are possible even with US guidance [11,12]. 
Some interest has recently been focused on elastosonog-
raphy, with the question of whether it might be an aid to 
the differential diagnosis of benign and malignant salivary 
gland lesions. The technique has recently gained attention 
for the lesions of the head and neck region [13–16]. Little is 
known about the value of elastosonography in the evalua-
tion of parotid gland tumours.

Our findings show that malignant parotid lesion was the 
stiffest lesion according to elastosonography. The pleomor-
phic adenoma was also interpreted as stiff with elasto-
sonography indicating that the elastosonographic features 
of pleomorphic adenoma may resemble those of malignant 
lesions which limits the utility of the technique. On the 
other hand, Warthin’s tumour demonstrated soft elasto-
sonographic features.

Literature review showed that, in an attempt to identify 
a typical sonoelastographic pattern for pleomorphic ade-
nomas, Dumitriu et al. examined 70 salivary gland mass-
es. The elastographic aspect was heterogeneous for most 
tumors, but the elastic composition identified in most pleo-
morphic adenomas was also present in a significant pro-
portion of malignant tumors. Therefore, a typical sonoelas-
tographic pattern for pleomorphic adenomas could not be 
demonstrated. The most specific finding was the presence 
of a lobulated contour, which was not seen in any other 

Figure 7.  Ultrasonography demonstrated an irregular hypoechoic 
solid mass with indistinct posterior margins and 
homogeneous internal structure located in the left parotid 
gland of a 72-year-old female patient.

Figure 8.  The elastosonographic examination of the same lesion 
revealed blue color and a strain ratio of 7.21.

Figure 9.  The lesion was excised with left total parotidectomy 
and modified neck dissection. The pathology result was 
indicative of primary squamous cell cancer of the parotid 
gland.
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benign lesion, but seldomly in some malignant lesions [17]. 
In another study with 74 salivary gland masses Dumitriu 
et al. showed that the difference in elastographic score 
was statistically significant between benign and malignant 
tumours, but the difference between pleomorphic adeno-
mas and malignant tumours and that between pleomorphic 
adenomas and Warthin’s tumours were not statistically sig-
nificant, limiting its use [18].

Bhatia et al. conducted a study with qualitative ultrasound 
elastography on 65 parotid or submandibular gland mass-
es. Authors concluded that the technique had a poor abil-
ity to discriminate benign lesions from malignant lesions. 
Particularly the differentiation of pleomorphic adenomas 
presented a problem since they were firmer than Warthin’s 
tumours [19]. In a subsequent study with shear wave elas-
tography on 55 benign and 5 malignant parotid or subman-
dibular gland lesions, Bhatia et al. indicated that elasto-
graphic indices of the salivary gland tumours differ accord-
ing to the pathology and that pleomorphic adenomas were 
stiffer than Warthin’s tumours. However, authors empha-
sized that overlapping indices for benign and malignant 
tumours limit their potential role [20].

Klintworth et al. investigated B-mode and elastographical 
US criteria to differentiate between benign and malignant 
parotid tumours and to define characteristic elastographi-
cal patterns for pleomorphic adenomas and Warthin’s 

tumours [21]. In the analysis of 57 patients with parotid 
gland tumours with a combination of B-mode and elasto-
graphic US, authors stated that different elastosonograpic 
patterns were observed for particular histological subtypes 
of parotid gland tumours. Authors concluded that elasto-
sonography can therefore improve the diagnostic per-
formance of US alone and it can help in differentiation of 
benign from malignant parotid tumours. Authors indicated 
that the elastographical “garland sign”, a reticular distribu-
tion of stiff tissue within the whole tumour, was seen more 
frequently in malignant parotid tumours. Pleomorphic ade-
nomas showed an elastographical “dense core sign”, a cen-
tral zone of very stiff tissue with softer tissue in the vicin-
ity. Warthin’s tumours showed an elastographical “half-
half sign”, with a stiff area located in the superficial half 
of a lesion while the deeper part had a softer appearance. 
Parotid cysts showed an elastographical “bull’s eye sign”, a 
very soft, ellipsoid area in the centre of a lesion.

Conclusions

In the literature the majority of studies have concluded that 
there is considerable overlap between benign and malignant 
lesions making the integration of elastosonography into rou-
tine clinical practice questionable [17–21]. Further studies 
with a higher number of salivary gland lesions are required 
to validate the results. Still, the pitfall is that the histologic 
pleomorphism often reflects the imaging pleomorphism.
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