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ABSTRACT
Cervical lymphadenopathy is a common clinical presentation, and its differential diagnosis is challenging. In 

this article we present three cases with enlarged cervical lymph nodes evaluated with combination of ultrasound 
(US) and virtual touch imaging quantification (VTIQ) performed by the head and neck surgeon G.P. with a 
10-year experience in ultrasound elastography (USE). In the first two cases, US and VTIQ evaluation showed 
predominance of areas with increased stiffness and higher share wave velocities compared with those in the 
third case. Malignancy was suspected in the first and second cases. The histology report revealed metastatic 
squamous cell carcinoma in the first two cases and chronic non-specific lymphadenopathy in the third case. 
The development of VTIQ share wave elastography has improved the diagnostic accuracy of ultrasonography 
and can guide clinical decision when dealing with cervical lymphadenopathy.
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INTRODUCTION

Lymph nodes of the head and neck region ac-
count for 40% of the lymph nodes in the human 
body (1). A variety of conditions, including bac-
terial or viral infections, inflammation, immune 
related disorders, and malignancy can cause en-
largement of cervical lymph nodes (2). Imaging 

tools like B-mode ultrasound and Doppler so-
nography are the first choice in the evaluation of 
enlarged cervical lymph nodes in everyday clini-
cal practice. They are very helpful in determining 
the location of abnormal lymph nodes as well as 
their number, size, shape, border, hilum, extra-
nodal extension and intranodal vascular distribu-
tion (3).
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Share wave elastography (SWE) is a more re-
cently developed technique that measures tissue 
stiffness under the application of an acoustic ra-
diation force impulse (ARFI) that generates share 
waves that travel faster in harder tissues. This 
technique presents higher reproducibility and 
lower operator dependency because it uses au-
tomated tissue compression (4). Virtual Touch 
Imaging Quantification (VTIQ) is based on ARFI 
technology and uses share waves to measure tis-
sue elasticity and stiffness quantitatively and 
qualitatively. The VTIQ image is a two-dimen-
sional color-coded map presented as an overlay 
in a B-mode ultrasound image. It displays share 
wave velocities within multiple regions of in
terest (ROI) selected by the user (5, 6). 

In this article, we aim to present the utility of 
VTIQ in the differential diagnoses of benign and 
malignant cervical lymph nodes through the pre-
sentation of three clinical cases. Siemens Acuson 
Redwood Ultrasound System with a linear 
10 MHz transducer was used. q

CASE REPORT

Case 1
A 70-year-old woman presented with ody

nophagia and an enlarged left cervical mass. En-
doscopic evaluation revealed a lesion of the left 
part of epiglottis and aryepiglottic fold. Ultra-
sound (US) was performed by the head and neck 
surgeon G.P. B-mode ultrasound showed an en-
larged lymph node localized in the left level IIA 
with round shape (short axis /long axis ratio of 
0.79), absence of hilum and heterogeneous hy-

poechoic structure (Figure 1A). Doppler ultraso-
nography showed a peripheral perfusion pattern 
(Fig. 1B). Virtual touch imaging quantification 
elastography showed areas with high share wave 
velocity (SWV) inside the lymph node with a 
maximum of 10 m/s indicating increased stif
fness (Figure 1C). Core needle biopsy (CNB) of 
the lymph node was performed under US gui
dance and the result was metastatic squamous 
cell carcinoma. Biopsy of the epiglottis lesion 
showed squamous cell carcinoma.

Case 2
A 75-year-old male with HPV+ oropharyngeal 
squamous cell carcinoma presented with an 
enlarged right cervical lymph node. B-mode 
ultrasonography showed a round shape (S/L ratio 
0.89) heterogeneous lymph node, with the 
presence of intralesional hypoechoic areas 
indicating necrosis with regular border and 
diffuse pattern of perfusion (Figure 2A, 2B). 
Virtual touch imaging quantification elastography 
showed intralesional maximum SWV 10 m/s and 
minimum SWV 2.31 m/s with predominance of 
areas with increased SWV (Figure 2C). We also 
observed the presence of cystic necrosis inside 
the lesion, where share wave velocity cannot be 
measured. Preoperative evaluation with B-mode, 
Doppler and VTIQ elastography was also 
performed in this patient in ipsilateral and 
contralateral neck to detect any additional 
suspicious lymph nodes. The patient underwent 
right ipsilateral modified radical neck dissection 
and histology revealed one metastatic lymph 
node from 20 resected.

Virtual Touch Imaging Quantification in Cervical Lymphadenopathy

FIGURE 1. (A) A 70-year-old woman with SCC of hyperglottic larynx and lymph node metastases; B-mode  
ultrasonography image showing an enlarged lymph node localized in the left level IIa with round shape. Short and 
long axis diameters are measured. ACI: internal carotid artery. (B) Doppler ultrasonography of the same lymph node 
showing peripheral perfusion pattern. (C) VTIQ elastography measurements. Region 1 indicates the measurement of 
share wave velocity outside the lesion, and regions 2, 3, 4 intralesional measurements of SWV. Low SWV is marked 
with blue color and maximum SWV with red color.
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Case 3
A 20-year-old man presented with a history of an 
enlarged right submandibular lymph node du
ring the last three months. Sonographic evalua-
tion was performed more than once during this 
period of time in order to detect any morpho-
logical changes of the lymph node. B-mode and 
Doppler ultrasound showed an oval shape lymph 
node with S/L ratio 0.4, regular border and the 
presence of hilum with hilar perfusion 
(Figure 3A, 3B). Virtual touch imaging quantifica-
tion elastography showed maximum intralesio
nal SWV 5.31 m/s and minimum intralesional 
SWV 2.13 m/s with a predominance of areas 
with low SWV values (Figure 3C). There were no 
significant changes between sonographic evalua-
tions during the last three months. Fine needle 
aspiration (FNA) was not diagnostic. We decided 
to perform an open biopsy in order to make a 
diagnosis. Biopsy showed a chronic non-specific 
lymphadenopathy without malignancy with fi-
brous areas. q

DISCUSSION

A differential diagnosis between benign and 
malignant cervical lymph nodes is a chal-

lenge for the head and neck clinician. High-re
solution US and color Doppler US are the first 
imaging techniques used to assess and evaluate 
pathologically enlarged lymph nodes of the head 
and neck region. Many studies have described 
gray scale and Doppler sonographic criteria such 
as shape, margins, presence of a hilar sign, ho-
mogeneity and perfusion pattern that are used to 
distinguish between benign and malignant lymph 
nodes (7). Benign reactive lymph nodes are cha
racterized by an oval shape (short axis/long axis 
S/L<0.5), a homogenous structure, well defined 
margins, a hyperechoic hilum, and a hilar vascu-
lar perfusion pattern. On the other hand, the 
presence of hypoechoic and heterogeneous 
texture, the absence of a hilar sign, the round 
shape (S/L>0.5), the ill-defined margins and the 
peripheral, diffuse or mixed pattern of vascular 

Virtual Touch Imaging Quantification in Cervical Lymphadenopathy

FIGURE 2. (A) A 75-year-old male patient with HPV+ oropharyngeal squamous cell carcinoma and an enlarged left 
cervical lymph node. B-mode ultrasonography. (B) Doppler image from the same patient indicating a diffuse pattern. 
(C) VTIQ elastography image showing predominance of stiff areas with SWV> 6 m/s (red areas) and the presence of 
cystic necrosis.

FIGURE 3. (A) A 20-year-old male with a chronic lymphadenopathy of the right submandibular area;  
B-mode ultrasound indicating an oval shape lymph node with a hilar sign. (B) Doppler image of the same lymph node 
showing hilar perfusion pattern. (C) VTIQ elastography from the same lymph node and SWV measurements showing a 
soft tissue with the presence of some areas with moderate stiffness.
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perfusion are considered signs of malignancy 
(8, 9).

Despite all these, no absolute criteria have 
been defined and sonographic differentiation re-
mains a challenge due to the false positive and 
false negative aspects encountered in normal 
and pathological lymph nodes (10). The deve
lopment of elastography, especially VTIQ, in the 
last years added supplementary data for the 
lymph node characterization and improved the 
diagnostic accuracy of ultrasonography in cervi-
cal lymphadenopathy (9). According to Azizi 
et al, the positive and negative predictive values 
can reach 52.44% and 94.15%, respectively de-
pending on the cutoff of the maximum share 
wave velocity within a lymph node (5). In 2017, 
Suh et al conducted a meta-analysis of eight 
studies and concluded that malignant lymph 
nodes were stiffer than benign ones and share 
wave velocity had a sensitivity of 81% and a 
specificity of 85% for correctly diagnosing malig-
nant lymph nodes (10). A recently published 
study by Rüger et al showed that multimodal ul-
trasonography with VTIQ could reveal significant 
differences between benign and malignant cervi-
cal lymph nodes; according to their study, there 
is a high probability of malignancy in the pre
sence of intralesional areas with SWV ≤ 3.5 m/s 
of 0-29% and 30%-69%; also, the authors 
showed that there was no benign lymph node 
with an intralesional area with SWV ≥ 6 m/s of 
70%-100% (6).

In the first two cases, B-mode and Doppler 
sonographic characteristics raised suspicion of a 
malignant lymph node with a round shape, well 
defined margins, a hypoechoic heterogeneous 
structure with absence of hilar sign and a peri
pheral pattern of vascularization. With the addi-
tion of VTIQ elastography, which showed the 
presence of stiff tissue with predominance of in-
tralesional areas with high SWV, we were more 
certain that we were dealing with a metastatic 
lymph node in the first two cases. In case 1, we 
immediately performed a US guided CNB and 
scheduled the patient for a biopsy from the pri-
mary lesion under general anesthesia, and in 
case 2 the patient was scheduled for a modified 
radical neck dissection in addition with resection 
of the primary tumor. In the first case, histology 

of the lymph node confirmed our initial diagno-
sis and biopsy of the primary tumor showed a 
squamous cell carcinoma of the larynx. In the 
second case, histopathology confirmed the pre
sence of metastasis only in the suspicious lymph 
node. Through this case we can see the impact 
of multimodal US, and especially VTIQ elasto
graphy, in the preoperative evaluation of a pa-
tient with head and neck squamous cell carci-
noma and in preoperative decision making. In 
the third case, clinical history and repeated US 
examination of the patient did not raise any ma-
lignancy suspicion. Virtual touch imaging quanti-
fication elastography measurements indicated 
the predominance of areas with low SWV and a 
maximum SWV of 5.31 m/s in a limited area of 
the lymph node. Fine needle aspiration was not 
diagnostic, and we performed an excisional bi-
opsy that confirmed our diagnosis of a benign 
chronic non-specific lymphadenopathy with fi-
brous changes. In this case, we can see how 
helpful US and VTIQ elastography can be in the 
continuous evaluation of a pathological lymph 
node to detect any suspicious changes in mor-
phology and tissue stiffness.

In conclusion, through the presentation of 
these cases report we can see how useful and 
valuable can ultrasound and especially VTIQ 
elastography be in the evaluation of cervical 
lymph nodes and how can guide our decision 
about treatment planning. q

CONCLUSIONS

Ultrasound with VTIQ elastography is a very 
important imaging tool in the evaluation and 

differential diagnosis of benign and malignant 
cervical lymph nodes. Virtual Touch Imaging 
Quantification elastography is characterized by 
increased SWV values in malignant lymph nodes 
that are often reaching maximum values of 
10 m/s, while in benign lymph nodes, even when 
fibrous changes occur, maximum SWV can ne
ver reach such high values. q
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