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Abstract
Ultrasonography, with its various techniques (grey-scale, color Doppler, sonoelastography) offers many signs for the dif-

ferentiation between benign and malignant neck lymph nodes. In spite of recent progress, the US appearance may be mislead-
ing. We present three cases in which the ultrasonographic appearance of the lymph nodes was misleading as compared to the 
final diagnosis established by histopathology. 
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Introduction

Different types of disease such as infection, inflam-
mation, primary or secondary malignant tumors may in-
volve the lymph nodes of the neck. The differentiation 
between benign and malignant lymph nodes is the most 
important practical issue when assessing neck lymphade-
nopathy by means of imaging.

Ultrasonography (US) is the first imaging technique 
used in the evaluation of the cervical lymphadenopathy, 
due to its resolution for superficial structures.The main 
advantages of US are the lack of irradiation, the non-
invasiveness and the fact that it can be repeated as often 
as necessary. Grey-scale, color and pulsed Doppler and, 
more recent, elastographic criteria are used for differenti-
ating benign from malignant lymph nodes [1-3].

As evocative as US findings may be, prudent report-
ing of US findings is advisable, as less frequent disease 
may produce misleading appearance. This paper reports 
three cases where the evocative US appearance was con-
tradicted by histopathology.

Case 1
A 63 year old man was admitted in the Cranio-Maxillo-

Facial surgery department for the presence of a tumor on 
the right side of the floor of the mouth that, on the clinical 
examination, had a malignant appearance with ulcerations 
and associated submental stiff area suspected to represent 
lymphadenopathy. The patient was referred to US exami-
nation with the suspicion of a necrotic metastatic submen-
tal lymph node. US revealed diffuse edema of the soft 
tissues but no fluid collection and no lymph nodes in the 
submental region. However, in the IIIrd level (middle jug-
ular group) multiple hypoechoic rounded cervical lymph 
nodes, up to 15 mm in diameter, with mixed pattern of 
vascularization, (central and peripheral) were found. Elas-
tography identified large blue areas (stiffness), on more 
than 50% of the lymph node (fig 1). The appearance was 
reported as highly suspicious for malignancy, probably 
metastases. Surgical histology showed granulomatous in-
flammation of lymph nodes, compatible with sarcoidosis, 
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Fig 1. Appearance of one of the IIIrd level lymph nodes: round, well-defined, hypoechoic, homogeneous (a). Color Doppler of the lymph 
node showing a mixed pattern of vascularization (b). Sonoelastography of the lymph node displaying predominant stiff texture (c).

Fig 2. Color and Pulsed wave Doppler appearance of 
the mass (heterogeneous structure, predominant hypo-
echoic, with ill-defined margins) showing vessels with 
high impedance value. 

Fig 3. Two orthogonal views of the mass showing a hypoechoic appearance and reticulation (a). Color and Pulsed wave Doppler reveal 
a chaotic vascular pattern with both central and peripheral vessels, with low impedance value (b). Sonoelastography of the mass showing 
a predominant stiff texture (c).

tion, was admitted to the surgery department for a painful 
tumor in the same left side parotido-masseteric region. In 
the same hospitalization a solid type basal cellcarcinoma 
of the left nasal planum was diagnosed. He was referred 
for US. The US examination revealed an oval (27/20/18 
mm) hypoechoic lesion in the deeper part of the left pa-
rotidian lodge, with ill-defined margins and heterogene-
ous structure. The Doppler study showed few vascular 
pedicles, both central and peripheral, with high imped-
ance value (fig 2). On sonoelastography, the mass had a 
predominantly stiff appearance raising the suspicion for 
malignancy. Lymph nodes were present in both parotid 
glands, but no US suspicion for malignancy was found. 
Histopathological examination after surgical removal of 
the macronodular structure showed papillary cystadeno-
ma lymphomatosum (Warthin tumor). 

Case 3
A 45 year old man presented with the clinical diagno-

sis of left laterocervical cyst (painless, mobile, soft tumor 
discovered by the patient one year before). The US exam-
ination showed on the Ist B level (submandibular group) 
an oval large (45/44/28 mm) hypoechoic mass with re-
ticulation. On color Doppler US the vascular pattern was 
chaotic, with both peripheral and central vessels with low 
impedance value. Elastographic examination found blue 
areas (hard areas) in more than 50% of the lymph node 

with no malignant cells. The excisional specimen of the 
mouth’ tumor excluded also the malignancy: erosions and 
ulceration of the oral mucosa, acanthotic squamous epi-
thelium, lymphocytic infiltrate in the corium and fibrosis. 
Further investigations were recommended to exclude other 
granulomatous disease, tuberculosis in particular. The pa-
tient was directed to the pneumo-phthisiology department 
for chest investigations, but no follow-up was available. 

Case 2
A 74 year old man, with previous left sided parotid 

surgery for a Warthin tumor one year before presenta-
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(fig 3). Other cervical lymph nodes were found on the 
IIIrd and IVth level (lower jugular group) on the left side, 
with similar characteristics, but smaller (long axis 13 
mm). On the right side the lymph nodes were small with 
typical reactive appearance. Surgical histology revealed 
the aspect of metastases from squamous cell carcinoma.
The patient was referred to the oncology department.

Discussions

US is the first imaging modality used in the evalua-
tion of cervical lymphadenopathy, due to its high resolu-
tion for superficial structures and the many options this 
technique offers: grey scale, color and power Doppler and 
recently elastography and contrast enhancement [1-4].

The differentiation between benign and malignant 
cervical lymphadenopathy can be difficult when typi-
cal features of both are present. Reactive inflammatory 
lymph nodes are small with oval shape, well defined 
margins, hyperechoic hilum and central vascular pattern 
with low impedance. The characteristics of malignant 
lymph nodes, most often metastatic, are: large hypo-
echoic nodes with round shape, no hyperechoic hilum, 
ill-defined margins and peripheral vascular pattern with 
high impedance. Lymphomatous nodespresent a peculiar 
appearance: multiple large rounded lymph nodes with 
matting, intranodal reticulation and mixed vascular pat-
tern, both central and peripheral with variable impedance 
[1,5,6].

When these features interfere, the US diagnosis be-
comes a challenge. The history of the patient and the clin-
ical examination are tools that have to be used in every 
step of the diagnosis. Nevertheless, the lymph nodes ap-
pearance can be misleading and the final diagnosis re-
mains the histopathological diagnosis.

In the first case, the patient was referred for the evalu-
ation of a suspectedsubmentallymh node, presumably 
necrotic, given the appearance of the oral tumor. US de-
picted no significant changes in the suspected area, but it 
revealed lymph nodes on the IIIrd level [7]. The number 
of the lesions, their rounded shape, and the hypoechoi-
caspect on greyscale US raised the suspicion of metas-
tases, given the clinical presentation. The elastographic 
appearance with large stiff areas in more than 50% of the 
lymph node, a pattern 5 [8] further indicated malignan-
cy.However, the histopathological result was of granu-
lomatous inflammation compatible with sarcoidosis.The 
outcomewas unexpected as the vascular patternseen on 
Doppler US also suggested malignancy (metastasis or 
lymphoma) [1]. It is known that the hypoechoic center 
or the internal echoes could be found in 77% and 84% 
of tuberculous lymph nodes [5], but, to the best of our 

knowledge, there are no published descriptions regard-
ing the sonographic appearance of cervical lymph nodes 
affected by sarcoidosis, as suggested by the pathology in 
this case. A recent study [9] found that the heterogene-
ous echotexture and the presence of coagulation necrosis 
are fairly specific for tuberculosis, when compared with 
sarcoidosis, on endobronchial US. However, a definite 
diagnosis of sarcoidosis implies clinical examination, 
radiologic, laboratory and histologic findings and when 
cervical lymph nodes are the only site involved, follow-
up is needed [10,11]. 

In the second case, the clinical presentation was 
misleading. The patient was admitted for a provennasal 
planummalignancy and the evaluation of cervical lymph 
nodes in search of metastases was undertaken. Grey-
scale US revealed aheterogeneous hypoechoiclarge mass 
inside the left parotid gland. Since the patient had been 
operated on the same side for a Warthin tumor, a recur-
rent Warthin tumor at one year interval was not suspected 
and the mass was considered undetermined. However, 
the suspicion of malignancy could not be discarded as 
the solid heterogeneous mass showed cystic areas within 
the lesion associated with reduced vascularization with 
high-impedance – all being signs of malignancy [1,6].
Metastases from basal cell carcinoma are veryrare [12], 
one of the sites being the lymph nodes inside the pa-
rotid gland [13]. Surprisingly, the lesion proved to be a 
Warthin tumor. The adenolymphoma orWarthin tumoris 
a benign intraparotidiantumor,more frequently located in 
the superficial part of the gland, with deep location, as in 
our case, being of rare occurrence [14]. These tumors are 
well-defined oval lesions withheterogeneous structure 
due to hypo-anechoic areas of variable size. The cystic 
components are highly suggestive for the diagnosis [15]. 
Commonly, the Warthin tumor has a very slow growth.
The discovery of a rather large tumor brings on the hy-
pothesis of a multifocal tumor, overlookedat the previous 
clinical and imaging examination performed in an outer 
institution, one year before. The Warthin tumor is the 
most common multifocal parotid tumor [14,16].

In the last case, the clinical suspicionwas of a later-
ocervical cyst. US revealed a large, hypoechoiclymph 
node, with intranodal reticulation and mixed vascular 
pattern,associated with predominant stiff appearance at 
sonoelastography classified as pattern 5 [8]. Sonography 
indicated malignancy, raising the possibility of lympho-
ma [6,8,17] due to the large number of involved nodes, 
its hypoecogenity, reticulation andno other known ma-
lignancy. The histopathological diagnosis of metastases 
from squamous cell carcinomawas unexpected consider-
ing thelong evolution of the lump and the lack of clinical 
history.
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These cases show that, in spite of progress in the as-
sessment of neck lymph nodes with US and the use of 
new techniques such as elastography, it is still risky to 
formulate a diagnosis of histopathological value, based 
solely on the US appearance. Further developments such 
as contrast enhanced ultrasonography might increase the 
diagnosis accuracy [4,18]. The clue to an accurate diag-
nosis relies in the corroboration of clinical data with US 
and other imaging information, having in mind that con-
frontation with pathology is always necessary. 
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