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Abstract

Background and aim: It is very important to distinguish benign
and malignant cervical lymph nodes and to make an early diagnosis in
terms of treatment and prognosis. Ultrasonography (USG) provides an
idea in the diagnosis of reactive or non-reactive lymph nodes but also
provides benefits in the differential diagnosis of malignant and be-
nign. It is easily accessible, has high-resolution probes, is inexpensive,
does not contain radiation, and serves as a guide in aspiration biopsy
when necessary. Although fineneedle aspiration cytology (FNAC) has
a high degree of sensitivity and specificity in evaluating cervical lymph
nodes, in 20% of patients it may give an ambiguous report that does
not contribute to treatment. In this study, ultrasonographic findings
of patients with cervical LAP diagnosed with FNAC were evaluated.
The value of ultrasonographic examination in diagnosing diseases was
emphasized.

Materials and methods: In this study, ultrasonographic findings of
178 patients diagnosed with cervical lymphadenopathy by performing
FNAC were examined. Ultrasonographic findings, shape, echogenic hi-
lum, nodal matting, L/S ratio and intranodal necrosis characteristics of
cervical nodes were evaluated and compared with FNAC diagnoses.

Results: It was found statistically significant between a reactive
node and ultrasonographic oval shape, metastasis and L/S ratio, pres-
ence of echogenic hilus and reactive node, nodal matting finding and
tuberculosis (p<0.05). Although the presence of necrosis was detect-
ed at a higher rate in metastasis and tuberculosis than lymphoma and
reactive node, it was not found to be statistically significant (p>0.05).

Conclusion: It is thought that B-mode ultrasonography, which has
high specificity and sensitivity, is a successful imaging method and
can be used frequently in the differential diagnosis of diseases in all
patients presenting with cervical lymphadenopathy. In this way, un-
necessary biopsy, excision and further examination examinations are
prevented.

Keywords: cervical lenfadenopathy; ultrasonographic findings;
adults.
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Introduction

Lymphadenopathy (LAP) is the number, size, shape and
structural changes that occur in the lymph nodes, mostly as a
result of inflammatory and malignancy. Cervical LAP is a com-
mon finding in clinical and radiological examinations, and the
most common cause is infections [1,2]. Cervical nodes are also
frequent sites of head and neck cancer metastases, lymphoma
and tuberculosis. Early diagnosis is very important in terms of
treatment and prognosis to differentiate benign and malignant
lymph nodes. Because the treatments of diseases are different.
Delayed diagnosis may lead to the progression of the diseases
and render the treatable lesion incurable [3]. In malignant dis-
eases, the presence of metastatic lymph nodes on the same
side reduces the 5-year survival rate by 50%, while the presence
of lymph nodes on both sides reduces the survival rate to 25%.
Metastatic nodes indicate that the neoplasm is more biologi-
cally aggressive in head and neck cancer [4].

Clinical examination is important in the evaluation of cervi-
cal lymph nodes in practice, but it is insufficient in distinguish-
ing benign and malignant diseases and in treatment planning
[5,6]. There are many imaging methods (USG, CT, MRI) that play
a role in distinguishing benign and malignant etiology in cervi-
cal LAP. Ultrasonography (USG) is a non-invasive method and
a valuable diagnostic tool that has been used for a long time
to evaluate cervical lymph nodes. While the location, number,
size, hilar echogenicity, intra-nodal necrosis, calcification and
marginal features of lymph nodes are evaluated with B mode
USG, intranodal distribution and vascular resistance measure-
ments can be made with the use of Doppler usg [7,8]. It has
been determined that USG has a higher efficiency in detecting
lymph node compared to clinical examination and its sensitivity
is 90-97% [9]. Although USG is a very valuable imaging method,
histopathological examination with aspiration biopsy is the gold
standard in the differential diagnosis of Lap and has high sen-
sitivity (97%) and specificity (93%) [10]. Most clinicians rely on
fineneedle aspiration cytology (FNAC) for the evaluation of cer-
vical nodes. Although fine aspiration cytology has a high degree
of sensitivity and specificity in evaluating cervical lymph nodes,
it may give an ambiguous report that does not contribute to
treatment in 20% of patients [11]. In this study, ultrasonograph-
ic findings of patients with cervical LAP diagnosed with FNAC
were evaluated. The value of ultrasonographic examination in
diagnosing diseases was emphasized.

Material and methods

In this retrospective study, 102 male and 76 female (22-69)
patients who applied to the ENT clinic due to palpable cervi-
cal LAP between 2018-2021 were included. Patients diagnosed
with reactive node, lymphoma, metastasis and tuberculosis as
a result of FNAC were included in the study. Ultrasonographic
findings of patients diagnosed with FNAC were retrospectively
investigated. Shape, echogenic hilum, nodal matting, L/S ratio,
intranodal necrosis characteristics of ultrasonographic cervical
nodes were evaluated and compared with FNAC diagnoses.

GE logic S7 B mode USG device was used in the patients. The
patients were examined by the same ENT specialist, and ultra-
sounds were performed by the same radiologist. The shape of
the lymph nodes was assessed by the L/S (long axis/short axis)

ratio. An L/S ratio <2 indicates a round node where as an L/S
ratio >2 indicates an oval or elongated node. The results of the
study were evaluated using a statistical analysis program (Sta-
tistical Package for the Social Sciences (SPSS) version 22.0, SPSS
Inc. Chicago, IL, USA). Chi-Square test was used to assess the dif-
ferences between groups. Statistical significance level accepted
as p<0.05.

Results

In the study, ultrasonographic findings of 178 (102 men, 76
women) patients (Table 1) who were diagnosed with reactive
node (67%), lymphoma (14%), metastasis (13%) and tubercu-
losis (6%) in FNAB due to cervical LAP were evaluated (Figures
1-4).

When the shapes of the cervical lymph nodes were evaluat-
ed ultrasonographically, 108 (91%) of the reactive lymph nodes
were oval, while 11 (9%) were found to be round. In lymphoma,
7 (28%) are oval, 18 (72%) are round, in metastases 6 (26%) are
oval, 17 (74%) are round, in tuberculosis 3 (27%) are oval, 8
(73%) are round found (Table 2). The relation between the reac-
tive node and the ultrasonographic oval shape was statistically
significant (p<0.05).

As a result of the ultrasonographic evaluation of the shapes
of the cervical lymph nodes, 108 (91%) of the reactive lymph
nodes were oval, while 11 (9%) were found to be round. In
lymphoma 7 (28%) oval, 18 (72%) round, in metastasis 6 (26%)
oval, 17 (74%) round, in tuberculosis 3 (27%) oval, 8 (73%)
round found (Table 2). The relation between the reactive node
and the ultrasonographic oval shape was statistically significant
(p<0.05).

When the L/S ratio of cervical lymph nodes was evaluated, it
was found 2.3 + 0.8 in reactive node, 1.6 + 0.3 in lymphoma, 1.3
+ 0.5 in metastasis, 1.8 £ 0.4 in tuberculosis (Table 3). The rela-
tion between metastasis and L/S ratio was statistically signifi-
cant since values above 2 L/S ratio were considered malignant
(p<0.05).

The presence of echogenic hilum was examined. While it
was positive in 110 (92%) reactive nodes, it was negative in 9
(8%) nodes. In lymphoma positive 5 (20%), negative 20 (80%),
metastasis positive 2 (9%), 21 (91%) negative. In tuberculosis, 1
(10%) positive and 10 (90% negative) were found (Table 4) The
relation between the presence of echogenic hilum and reactive
node was statistically significant (p<0.05).

The nodal matting sign was positive in 5 (4%) reactive nodes
and negative in 114 (96%) nodes. In lymphoma 2 (8%) positive,
23 (92%) negative, in metastasis 1 (4%) positive, 22 (96%) nega-
tive, in tuberculosis 9 (82%) positive and 2 (18%) negative (Table
5). The relation between nodal matting finding and tuberculosis
was statistically significant (p<0.05).

When the finding of necrosis was investigated (Table 6), ne-
crosis was not observed in any of the reactive nodes and lym-
phomas, while it was found 18 (78%) positive, 5 (22%) negative
in metastasis, 7 (63%) positive and 4 (37%) negative in tubercu-
losis. Although the presence of necrosis was detected at a higher
rate in metastasis and tuberculosis than lymphoma and reactive
node, it was not found to be statistically significant (p>0.05).
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Figure 1: Ultrasonographic image of the reactive node.

e
Figure 2: Ultrasonographic image of the lymphoma.

<Table 1: Distribution of patients diagnosed with FNAC.
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Figure 4: Ultrasonographic image of the metastasis.
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Table 4: Distribution of ultrasonographic echogenic hilus pres-
ence according to diseases.

Results of FNAC (n=178)

n

Reactive node

119 (67%)

Lymphoma 25 (14%)
Metastasis 23 (13%)
Tuberculosis 11 (6%)

Echogenic hilum Positive Negative
Reactive node 110 (92%) 9 (8%)
Lymphoma 5 (20%) 20 (80%)
Metastasis 2 (9%) 21 (91%)
Tuberculosis 1(10%) 10 (90%

Table 2: Distribution of ultrasonographic shape finding according

Table 5: Distribution of ultrasonographic nodal matting finding

according to diseases.

to diseases.
Shape (n) Ovale Round
Reactive node 108 (91%) 11 (9%)
Lymphoma 7 (28%) 18 (72%)
Metastasis 6 (26%) 17 (74%)
Tuberculosis 3 (27%) 8 (73)%

Nodal matting Positive Negative
Reactive node 5 (4%) 114 (96%)
Lymphoma 2 (8%) 23 (92%)
Metastasis 1(4%) 22 (96%)
Tuberculosis 9 (82%) 2 (18%)

Table 3: Distribution of ultrasonographic L/S ratio according to

diseases.

L/S ratio Mean
Reactive node 2,3+0,8
Lymphoma 1,6+0,3
Metastasis 1,3x0,5
Tuberculosis 1,8+0,4

Table 6: Distribution of ultrasonographic necrosis findings ac-

cording to diseases.

Necrosis Positive Negative
Reactive node - 119 (100%)
Lymphoma - 25 (100%)

Metastasis 18 (78%) 5(22%)

Tuberculosis 7 (63%) 4 (37%)
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Discussion

Reactive node, lymphoma, metastasis and tuberculosis are
common causes of cervical LAP. USG provides an idea about the
diagnosis of reactive or non-reactive lymph nodes, as well as
provides usefulness in the differential diagnosis of benign and
malignant diseases [12,13]. In our study, the relation between
a reactive node and ultrasonographic oval shape, between me-
tastasis and L/S ratio, between the presence of echogenic hilus
and reactive node, between nodal matting finding and tubercu-
losis was found statistically significant (p<0.05). The presence of
necrosis was detected at a higher rate in metastasis and tuber-
culosis compared to lymphoma and reactive node, but it was
not found to be statistically significant (p>0.05).

USG has features such as easy accessibility, high-resolution
probes, being inexpensive and free of radiation, and serving as
a guide in aspiration biopsy when necessary. Although FNAC is
a valuable diagnostic method, it also has some disadvantages.
Tuberculous lymph nodes may be reported as reactive or granu-
lomatous lymphadenitis. This result leaves clinicians hesitant to
start tuberculosis treatment. Similar problems may arise in the
evaluation of metastatic lymph nodes. While the lymph node
selected during the procedure has an inflammatory feature,
the features carrying the disease may be in other lymph nodes.
Apart from that, FNAC is also unreliable in differentiating be-
tween metastatic and lymphomatous lymph nodes. However,
a biopsy from cervical lymph nodes is often difficult. Due to
their small size, the vascular structures around the node may
be damaged during the procedure [14,15]. USG has high sensi-
tivity when compared with clinical examination (92% and 70%
respectively) and high specificity when combined with FNAC
(95%) [16,17].

Ahuja et al. reported that B mode usg was 96.8% success-
ful in differentiating benign-malignant cervical pathology round
shape, contour lobulation, hilus echogenicity and presence of
necrosis and size play an important role in the differentiation of
malignant and benign lymph nodes [18].

The shape of lymph nodes has been used to differentiate
normal or reactive nodes from malignant nodes. The abnormal
shape is a consistent finding in differentiating reactive nodes
from other abnormal nodes [9,10]. Metastatic, lymphoma-
tous and tuberculous nodes commonly appear round with an
L:S ratio €2, whereas normal or reactive nodes are usually oval
shaped with L:S ratio 22. Metastatic nodes are ultrasonographi-
cally characterized by a smaller long axis to short axis ratio (L/S
ratio), absence of hilus and a hypoechoic center. Steinkamp
HJ et al report that 95% of metastatic nodes had L/S ratio of
less than 2 . The ultrasonographic characteristics of tubercular
lymph nodes are multiple lymph nodes, fusion tendency of ad-
jacent nodes and a hypoechoic center with posterior enhance-
ment. An additional feature, which has great specificity for tu-
bercular lymphadenitis is strong echoes within the mass. The
strong echoes are calcification within the node [19-22]. Meta-
static nodes may look homogeneous or heterogeneous. Lymph
nodes involved with lymphoma usually look homogeneous, and
tuberculous nodes are commonly heterogeneous. Malignant
nodes, such as metastases and lymphoma tend to have sharp
borders, whereas benign nodes (reactive node and tubercular)
usually have unsharp borders [23-26]. The presence of a cen-
tral echogenic hilus within lymph nodes is usually considered as
a sign of benignity, but lymphomatous and tuberculous nodes
tend to have absent hilus [27].

In studies, lymph nodes with positive round shape, loss of
hilar echogenicity, contour lobulation and presence of necrosis
according to B mode ultrasound findings in the differential diag-
nosis of cervical lymph nodes were accepted as malignant, and
as a result, 75-94% sensitivity and 82-94% specificity were re-
ported [28]. In studies, it has been stated that when the malig-
nant process progresses, there will be an increase in nodal size
and the shape of the lymph node will become round [29,30]. In
the study of Rubaltelli et al, the presence of central echogenici-
ty alone was evaluated in the differentiation of malignant and
benign lymph nodes. It is stated that the central echogenicity
finding indicates malignancy. They found that, there was no
echogenic hilus in any of the malignant lymph nodes, while the
presence of 83% echogenic hilus in the benign lymph nodes was
detected [31]. Contrary to this study, Evans et al. suggested that
echogenic hilum is not a reliable parameter for benign nodes
and that it can be seen in 58% of malignant nodes [32].

Conclusion

It is thought that B-mode ultrasonography, which has high
specificity and sensitivity, is a successful imaging method and
can be used frequently in the differential diagnosis of diseases
in all patients presenting with cervical lymphadenopathy. In this
way, unnecessary biopsy, excision and further examination ex-
aminations are prevented.
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