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Abstract
Preoperative characterization of parotid gland tumors using imaging or cytological examination (fine-needle aspiration cytol-
ogy) has a strong clinical and therapeutic impact, but it is often difficult due to the tumors’ histological heterogeneity. The 
recent introduction of contrast-enhanced ultrasound (CEUS) and elastography, in the context of multiparametric ultrasound 
evaluation, contributed to improving the preoperative diagnosis of many diseases affecting the liver, breast, and thyroid, 
as well as other organs. However, limited evidence is available on the use and the diagnostic power of these techniques in 
parotid gland neoplasms. In this paper, we present a case of a parotid lesion that highlights the importance of a complete 
workup using multiparametric ultrasound evaluation, including CEUS and elastography, to identify malignant tumors of 
the parotid gland.
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Introduction

Parotid gland neoplasms are the most frequent salivary 
gland tumors, which are proved to be benign in about 60% 
of cases, usually affecting the superficial lobe of the gland. 
The overall incidence of parotid malignancies is 0.7–1% of 
all malignant tumors and 3% of tumors in the head and neck 
region [1]. These lesions have a wide variety of histological 
types and a distinct clinical and radiological behavior; so, 
the characterization of parotid tumors plays a crucial role 
in their treatment planning and in the prediction of possible 
surgical complications [2]. B-mode ultrasound (US) is usu-
ally used as a first step in the evaluation of parotid lesions, 
followed by magnetic resonance imaging (MRI) and com-
puted tomography (CT) if there are any suspicious B-mode 
and color Doppler US patterns. CT and MRI are also used 
for staging and follow-up of the disease, although they 
cannot always guarantee an accurate differential diagnosis 

between benign lesions and malignancies [3]. Furthermore, 
fine-needle aspiration cytology (FNAC) is often nondiag-
nostic, requiring repetitions of the examination or further 
second-level examinations [4]. Therefore, to date, the gold 
standard in the diagnosis of salivary gland tumors remains 
histopathological examination. The introduction of new 
US tools, such as elastography and contrast-enhanced US 
(CEUS), has opened further opportunities to improve the dif-
ferentiation between benign and malignant parotid lesions. 
However, limited evidence is available on the clinical use of 
these techniques in parotid gland neoplasms. In this paper, 
we present a case of a parotid tumor that highlights the 
importance of a complete workup using multiparametric US 
evaluation, including CEUS, to identify malignant tumors 
of the parotid gland and to avoid misleading diagnoses at 
first-level examination performed by conventional US alone.

Case presentation

An 85-year-old male Caucasian nonsmoker presented to 
the Otolaryngology Department of our University Hospital 
with a painless, slowly growing swelling in the left parotid 
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region, which appeared 6 months earlier. The overlying skin 
was normal, and there were no clinical signs of facial nerve 
injury. He had no palpable neck lymph nodes or fever. The 
patient’s anamnesis did not reveal other oncological diseases 
or a similar case in his family. He came to our Radiology 
Department to perform a B-mode US evaluation as a first-
level assessment. We used a “high-end” machine (Aplio 
i800, Canon Medical Systems, Otawara, Japan) with a 5–14-
MHz linear probe, which showed a hypoechoic mass within 
the right parotid gland of 2.4 × 2.7 cm, well circumscribed, 
with lobulated margins, without internal calcifications, and 
with posterior acoustic enhancement. Color Doppler evalua-
tion highlighted poor vascularization within the mass. These 

US features were suggestive of a benign lesion, in particular 
of pleomorphic adenoma (Fig. 1).

Despite the benign features, we continued the evalu-
ation using other additional tools of multiparametric US. 
First, a semiquantitative quasistatic US elastography was 
done, which proved that the lesion was soft (strain ratio 
[SR] = 1.02, cut-off SR > 3), thus apparently confirming the 
hypothesis of benignity (Fig. 2). Subsequently, CEUS was 
performed by administering 2.4 ml of intravenous contrast 
medium (Sonovue, Bracco, Milan, Italy), followed by 10 ml 
of isotonic saline solution. The study was carried out contin-
uously for two minutes, using a low mechanical index (MI) 
of 0.05–0.07, which does not cause significant destruction 

Fig. 1  A hypoechoic, well 
circumscribed, poorly vascular-
ized mass of the parotid gland at 
Color Doppler

Fig. 2  The lesion appeared 
soft at Strain US-Elastography 
(Strain Ratio = 1.02)
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of microbubbles in the contrast medium. The procedure 
was recorded digitally to perform qualitative and quantita-
tive analysis. CEUS examination revealed a heterogeneous 
enhancement with fast arterial uptake and venous wash-out 
of contrast agent, indicative of malignancy (Fig. 3). Con-
sequently, the patient underwent MRI and FNAC, which 
confirmed the suspicion of cancer; in particular, cytology 
showed clusters of atypical squamoid cells. Finally, our 
patient underwent total parotidectomy, and the histopatho-
logical result clinched the diagnosis of primary squamous 
cell carcinoma. After surgery, the patient received adjuvant 
radiation therapy. At a 6-month follow-up, there were no 
signs of recurrence.

Discussion and conclusions

Presurgical diagnosis of parotid gland tumors using imaging 
and cytological examination (FNAC) is often difficult due to 
the tumors’ histological heterogeneity [4], but it has a strong 
therapeutic impact. Although malignancies represent only 
3% of all malignant tumors of the head and neck region, the 
characterization of parotid tumors plays an important role 
in the choice of surgery and the prediction of possible com-
plications, as parotid gland neoplasms have different clini-
cal behavior. Malignant tumors require an aggressive thera-
peutic approach; on the other hand, among benign tumors, 
discriminating pleomorphic adenoma allows planning the 
right timing of surgery, considering that this histological 
type can present with a malignant transformation in 2–3% 
of cases [2].

The most frequent benign parotid gland neoplasms are 
pleomorphic adenoma, monomorphic adenoma, papillary 
cystadenoma or Warthin tumor, ductal papilloma, cys-
tadenoma, sialoblastoma, and myoepithelioma. The most 
frequent malignant tumors are adenocarcinoma, mucoepi-
dermoid carcinoma, adenoid cystic carcinoma, malignant 
mesenchymal neoplasms, and metastases [1].

Squamous cell carcinoma of the parotid gland is an 
extremely rare tumor, accounting for less than 1% of all 
salivary gland neoplasms. It is an aggressive tumor in the 
elderly, with a mean age of presentation of 64 years [5]. 
The male–female ratio is approximately 2:1. Prior radiation 
therapy is considered a predisposing factor for this tumor. 
Patients typically present in an advanced stage with a rapidly 
enlarging mass in the parotid region, often accompanied by 
cervical lymphadenopathy and facial nerve involvement. Pri-
mary squamous cell carcinoma of the salivary glands is con-
sidered a high-grade aggressive malignancy, which carries a 
worse prognosis than cutaneous squamous cell carcinoma.

B-mode US, used routinely in clinical practice, allows the 
identification and location of parotid lesions and their struc-
ture. However, a more accurate and detailed representation 
of the microvascular pattern (crucial in the differential diag-
nosis) can be achieved by CEUS, allowing a quasiquantita-
tive analysis of the perfusion in solid tumor tissue. CEUS is 
easy to perform, and the contrast injections can be repeated, 
as the microbubbles have a high safety profile with a low risk 
of adverse events, lower than that of the contrast media used 
for CT or MRI [6–8].

There is still limited evidence on the use of CEUS 
in parotid gland neoplasms. In the latest edition of the 

Fig. 3  The parotid lesion 
showed heterogeneous enhance-
ment at CEUS evaluation, with 
fast wash-in and wash-out of 
the contrast agent as shown by 
intensity/time curves
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guidelines of the European Federation of Societies for 
Ultrasound in Medicine and Biology (EFSUMB), no clinical 
recommendation was stated, even though it was recognized 
as a research topic [8]. Nevertheless, recent studies in the 
literature showed a promising perspective of CEUS. A study 
by Wei et al. in 2013 defined the usefulness of CEUS in the 
evaluation of microvascularization of the lesion according 
to the morphological and distribution characteristics of the 
vascular pattern [9].

Elastography can add information regarding the elastic 
properties of tissues, correlating them with the composi-
tion and structural organization of macromolecules [10, 
11]. Elastographic techniques have already been evaluated 
for the characterization of head and neck lesions, with dif-
ferent results. Dimitriu et al. [12] reported the absence of 
any elastographic pattern that could define the malignant 
or benign nature of a lesion, observing little benefits in dif-
ferentiating between benign and malignant parotid tumors, 
particularly with regard to the quantitative values of pleo-
morphic adenomas, which presented similar results to those 
of malignant tumors. In contrast, a meta-analysis from 2015 
[13] evaluated the results of nine studies without publication 
bias regarding the use of elastography for the differentiation 
of 581 benign and malignant salivary gland lesions, high-
lighting good sensitivity and specificity values (76% and 
73%, respectively).

Multiparametric US evaluation seems the most promis-
ing approach to the preoperative diagnosis of parotid neo-
plasms. In 2015, Mansour et al. [14] studied 202 patients 
with parotid lesions, concluding that there was a correla-
tion between the micro- and the macrovascularization of 
the lesions evaluated with CEUS and color Doppler, respec-
tively, but the predictive value of each technique was small, 
and a multiparametric assessment was required to increase 
the specificity and the positive predictive value in the diag-
nosis of malignant parotid lesions.

Primary squamous cell carcinoma of the salivary glands 
is a very rare aggressive malignancy. The differential diag-
nosis of any tumor with squamous differentiation in the 
parotid region should include high-grade mucoepidermoid 
carcinoma and metastasis from primary skin squamous cell 
carcinomas located elsewhere. In our case, we avoided the 
incorrect diagnosis of a benign lesion by the tools offered 
by multiparametric US evaluation. In particular, CEUS dem-
onstrated heterogeneous enhancement of the lesion, with 
fast wash-in and wash-out, suggesting the malignant nature 
of the lesion [15–18]. Nevertheless, the final diagnosis of 
squamous cell carcinoma of the salivary glands should, 
because of its rarity, always be offered only as a diagnosis 
of exclusion.

In conclusion, our case report highlights the importance 
of a multiparametric US examination of parotid lesions, 
as already reported in other organs [19, 20], to obtain the 

greatest number of exact diagnoses, as timely identification 
of aggressive tumors is of the utmost importance in decid-
ing treatment options and predicting outcomes. Therefore, 
further multicenter studies are encouraged to confirm the 
clinical use of these techniques in parotid gland neoplasms, 
as there is still only limited evidence available.
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