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ABSTRACT

Background: Cervical lymph nodes are prone fo involved by a number of pathologic processes. They are common
sites for lymphoma, metastasis, and reactive enlargement in a number of conditions.

Aims of the study:-Clinical evaluation of patients with cervical lymphadenopathy. Differentiation between benign
and malignant lymph nodes by means of ultra sounds (US) and Correlate the US findings with cytological and/or
histopathological findings of cervical lymph nodes.

Subjects, Materials and Methods:-The present study was carried out over a period of 6 months and included 81
patients of different age groups presenting with cervical lymphadenopathy. Each patient was examined clinically,
then comprehensive sonographic examination of the neck for cervical lymph nodes (L.Ns) was performed using
ulfrasound machine (GE Wipro Proseries). The scanning was performed with the patient in the supine position, and
with the neck hyperextended using a pad or pillow under the shoulders in order to provide optimum exposure of the
neck. The parameters considered in this study include: site, long axis (L), short axis (S), shape index (S/L), echotexture,
margins, ancillary features like calcification, necrosis, matting and surrounding tissue changes. These findings were
correlated with fine-needle aspiration cytology, core and excisional biopsy. The nodes were classified as benign
(reactive) and malignant (lymphomatous and metastatic).

Results: The age of patients ranged from five to seventy five years, they were 45 male and 36 females, there was
association between family history and development of malignant lesions. Regarding clinical evaluation, and
according to consistency, (13) hard L.Ns were malignant and (1) was benign, (27) rubbery L.Ns were malignant and
40 soft L.Ns were benign. According fo fixation to underlying structure, forty one L.Ns were fixed, (40) were malignant
and (1) was benign. Forty L. Ns were noft fixed, on histopathological evaluation all were benign. On US, the results
showed that malignant lymph nodes are mostly appeared as round shape, homogenous echotexture, nodal shape
(S/L ratio) accurate for differentiating benign from malignant lymph nodes. Most of the malignant nodes had well-
defined borders. Calcifications, necrosis, matting, were characteristically found in benign lymph node. A combined
ulfrasound-guided and fine-needle aspiration (FNA) diagnosis had a high accuracy as compared with situations in
which they were used alone.

Conclusions: Sonographic findings have a high accuracy in differentiating benign from malignant cervical lymph
nodes. An ultrasound scan can be used as the first-line imaging tool in the diagnostic evaluation of cervical
lymphadenopathy. Using gray scale features are particularly useful to identify the causes of cervical
lymphadenopathy. (J Bagh Coll Dentistry 2018; 30(3): 59-67)

INTRODUCTION:

Cervical lymphadenopathy (LAP) is a common
presenting sign and symptom for various array of
diseases, ranging from mild infections to life
threatening head and neck malignanciesi!l. The
clinical examination alone cannot be considered
as a diagnostic tool to determine the involvement
of cervical lymph nodes especially deep or small
nodes. Many diseases involve lymph nodes, so
that detection of lymph node has great therapeutic
and prognostic implications. It is in this context
that imaging modalities such as Magnetic
Resonance Imaging (MRI), Computed
Tomography (CT) scan and Ultrasonogram have
an important role in examination of clinically
undetectable lymph nodes.

Though CT scan and MRI are very helpful in
detection of cervical lymph node pathology,
ultrasound, particularly by using high resolution
probes (7.5 to 15 MHz) has always been
considered as a powerful tool for assessment of
head and neck lymphadenopathy!?l.

Although MRI and CT scan are useful diagnostic
aids, both are expensive and not universally
available. Moreover CT scan exposes the patient
to relatively high dose of radiation, and MRI is
expensive, time consuming and not suitable for
each patient®! .Cervical lymph nodes are involved
by a number of pathologic processes. They are
common sites for lymphoma, metastasis, and
reactive enlargement in different diseases
including  tuberculosis  (TB)“l  .Therefore,
evaluation of lymph nodes is of very important in
order to differentiate between these conditions,
selection of treatment modalities, and assessment
of prognosis.
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groups in Al-sadder teaching hospital, AL-Najaf,
Iraq; with a clinical diagnosis of cervical
lymphadenopathy(LAP). A detailed clinical
assessment was done, and informed consent was
obtained. Sonographic examination was done by
sonologists using (GE Wipro Proseries), FNA,
and a biopsy of the L.Ns was taken from all the
patients. First, ultrasonography was done, and
then the patients were sent for FNA and a biopsy.
Ultrasound machine was with multi-frequency (5-
7 MHz) linear phased-array transducers. The
scanning was performed with the patient in the
supine position, with the neck of the patient
hyperextended with a pad or pillow under the
shoulders to provide optimum exposure of the
neck .The parameters which were considered in
this study and their definition are as follows:

1. Site: lymph nodes were classified according to
the cervical nodal chain into different groups
(submental, submandibular, parotid, upper
cervical, middle cervical, lower cervical,
supraclavicular, posterior triangle)

2. Long axis (L): the largest dimension of the
lymph node.

3. Short axis (S):
perpendicular to L.

4. Shape index (S/L): the ratio of S and L. The
nodes were divided into 2 groups as S/L <0.5
(oval) and S/L >0.5 (round)

5. Echotexture: lymph nodes were divided as
hypoechoic, isoechoic, or hyperechoic.

6. Margins: based on the margins, lymph nodes
were divided into 2 groups, those with well-
defined/ sharp margins and those with ill-
defined/unsharp margins.

7. Ancillary features: presence or absence of
calcification, intranodal necrosis, and matting and
status of the surrounding tissue as normal or
abnormal.

Based on all
lymphadenopathies
benign/reactive
malignant/lymphomatous/metastatic.

the greatest dimension

these
were

features,  cervical
classified as
and

FNA was
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performed in 23 patients, and biopsies were
performed in 58 patients. The ultrasound-guided
findings could be correlated with those of FNA

and the biopsy findings. The results were
subjected to statistical analysis using SPSS
software. A p- value of <0.5 was considered to be
significant.

RESULTS

All the patients presented with cervical swelling
were either unilateral or bilateral with different
duration ranging from (1-12) months. Some of
them had night sweating, fever, pain and loss of
appetite. Forty patients from (81) were clinically
suspected to have malignant  cervical
lymphadenopathy, whereas, the remaining (41)
patients were suspected to have benign cervical
lymphadenopathy.

Comparison between clinical findings and
histopathological results

Eighty one  (81)  subjects  underwent
histopathological examination; 23 FNA and 58
true cut or excisional biopsy of the L.Ns. The
results of histopathological examination showed
that, the diagnosis of forty patient out of (81)
patients with cervical lymphadenopathy was
malignant (11 were of non-Hodgkin lymphoma,
17 of Hodgkin disease and 12 were metastatic),
one of the metastatic nodes were from papillary
carcinoma of the thyroid. The diagnosis of the
other (42) patients with cervical
lymphadenopathy was benign were of reactive
lymphadenitis, only one node was with
tuberculosis lymphadenitis.

1- Age: The age of patients ranged from 5 to 75
years. There were significant difference in age ,
the mean age of patients with malignant lymph
node was (44.17+2.65) years, while that for
patients with benign lymph node was
(22.21+1.92) years. Patients with malignant L.Ns
were high significantly older (P<0.001) than
patients with benign cervical L.Ns (table 1).

Table (1): - Comparison of age of patients with malignant and benign lymphadenopathy

Histopathology

Parameter Malignant Benign P- value
Mean+SE Mean+SE

Age/years 44.17+2.65 22.21+1.92 <0.001

2-Gender distribution: This study showed that
the number and percentage of male patients with
malignant lymph nodes was 23(57.5%), while
female patients were 17(42.5%). In patients with
benign lymph nodes the number and percentage
of male patients were 22(53.7%) and 19(46.3%)
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were females as shown in table (2). Although, it
was higher in male, but it doesn’t reach the
significant level (P>0.05) (table 2).
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Table (2): The number and percentage of male and female patients according to
histopathology

Histopathology

Total P value
Malignant Benign
17 19 36
23 22 45
57.5% 53.7% 55.6%
Total 40 41 81
100.0% 100.0% 100.0%

3-Family history: Statistical analysis showed significant association between family history and development of
malignant lesions (table 3).

Table (3):Association between family history and histopathological findings.

Histopatholo
P & Total P- value
Malignant Benign
N 33 41 74
° 82.5% 100.0% 91.4%
Family history 7 0 7 0.005
Yes
17.5% 0.0% 8.6%
40 41 81
Total
100.0% 100.0% 100.0%

4-Consistency of L.Ns: In 81 patients, (13) hard
L.Ns were malignant and (1) was benign, (27)
rubbery L.Ns were malignant and 40 soft L.Ns
were benign. There is significant association

malignancy, where all malignant lesions either
hard or rubbery, while benign lesions were soft.
There was a statistically significant difference
between the consistency of lymph nodes and

between consistency of the L.Ns and histopathological findings (P < 0.001) (table 4).
Table (4): Association between consistency of L.Ns and histopathological findings
Histopathology
Total P value
Malignant Benign
13 1 14
Hard
32.5% 2.4% 17.3%
27 0 27
Consistency Rubbery <0.001
67.5% 0.0% 33.3%
0 40 40
Soft
0.0% 97.6% 49.4%
40 41 81
Total
100.0% 100.0% 100.0%

5-Fixation to underlying structure: Forty one
L.Ns were fixed, (40) were malignant and (1)
was benign. Forty L.Ns were not fixed, on
histopathological evaluation all were benign.

There was a statistically significant difference
between fixation of the lymph nodes and
histopathological findings (P < 0.001) (table 5).
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Table (5): Association between fixation of L.Ns and histopathological findings.

Histopatholo
P gy Total P value
Malignant Benign
0 40 40
No
Fixation 0.0% 97.6% 49.4% <0.001
40 1 41
Yes
100.0% 2.4% 50.6%
40 41 81
Total
100.0% 100.0% 100.0%
6-Site: There was significant association triangle, while benign L.Ns seen mostly in upper
between site of lymphadenopathy and cervical region. A statistically significant
malignancy, where most of malignant L.Ns were difference in the distribution of lymph nodes was
either in supraclavicular area or in posterior found. P value was 0.002 (table 6).
Table (6): ssociation between histopathological findings and site of L.N.
_ Hlstopathology Total P value
Malignant Benign
Submental 0 7 7
0.0% 17.1% 8.6%
Submandibular 8 8 16
20.0% 19.5% 19.8%
Parotid 0 4 4
0.0% 9.8% 4.9%
upper cervical 8 s 17
_ P 20.0% 22.0% 21.0%
Site Middle cervical 2 5 7 0.002
5.0% 12.2% 8.6%
Lower cervical 2 0 2
5.0% 0.0% 2.5%
supra clavicular 11 1 12
27.5% 2.4% 14.8%
. . 9 7 16
posterior triangle
22.5% 17.1% 19.8%
Total 40 41 81
100.0% 100.0% 100.0%

Comparison between Ultrasonographic examination and histopathological results: All the 81 subjects
examined by ultrasound and color Doppler criteria were evaluated to reveal that only 41 subjects were with
benign L.Ns and 40 were with malignant.

The validity of each sonographic criteria in the diagnosis of cervical lymphadenopathy.

1-Size of the L.Ns : All the patients showed an enlargement of the involved L.Ns both in short and long
axis. The enlarged L.Ns can be detected and measured by US. The mean of short axis diameters of
malignant and benign nodes in centimeters were (1.86 + 0.08cm) and (0.83 £ 0.05cm), respectively, and
the mean of long axis diameters of malignant nodes and benign nodes were (2.47 £ 0.11 cm ) and (2.01 £
0.11cm) respectively. It was found that the malignant nodes were significantly greater in short axis and
long diameter than benign lymph nodes. There was a statistically significant difference between the mean
values of the short axis (P < 0.001) and statistically significant difference between the long axis (P <
0.005) among the benign and malignant cervical lymph nodes (table 7).
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Table (7) : Size of the involved L.Ns measured by US
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Parameter Malignant (N=40) Benign (N=41) P value
Mean+SE Mean+SE

Size cm? 2.15+0.098 1.44+0.099 <0.001

S. axis 1.86+0.08 0.83£0.05 <0.001

L. axis 2.47+0.11 2.01+0.11 0.005

2- Shape of the L.Ns : The shape of L.Ns was
detected by calculating the S/L ratio when the
ratio is > 0.5 L.Ns

considered round (figure 1), (38 of 81) subjects
showed round shape representing (46.9%), when
the ratio is<0.5 L.Ns consider oval (figure 2),(43
of 81) subjects showed oval shape representing

(53.1%) The results revealed that 38 patients
with malignant L.Ns presents as round in US,
while only 2 cases were oval. In benign all L.Ns
appear in US as oval in shape. So the shape may
give a specific feature in cervical LAP, the
difference in shape was statistically significant
with (P < 0.001) (table 8).

Table (8):- Association between shape of L.Ns and histopathological findings

Histopathology
Malignant Benign Ul P
S/L ratio 0.76+0.02 0.42+0.02 <0.001
Oval 2 41 43
0, 0, 0,
Shape 5.0% 100.0% 53.1% <0001
Round 38 0 38
95.0% 0.0% 46.9%
Total 40 41 81
100.0% 100.0% 100.0%

Figure (1):-Gray scale ultrasound image of

Round-shaped malignant lymph node

3- The number of L.Ns: In this study the
number of lymph nodes was classify to solitary
(1-5) nodes, and diffuse (5-10) and the largest
node was measured. Solitary nodes seen in (38
malignant and 39 benign), while diffuse nodes
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Figure (2):-Gray scale ultrasound image
of oval-shaped reactive lymph node

seen in (2 malignant and 2 benign). Statistical
analysis showed that no significant differences
between number of benign and malignant lymph
nodes (P >0.05) (table 9).
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Table (9) :-Association between number of L.Ns and histopathological findings.

_ H|stopathol_ogy Total P value
Malignant Benign
Diffuse 2 2 4
No. of L.Ns 5.0% 4.9% 4.9% 0.980
Solitar < ol i}
y 95.0% 95.1% 95.1%
Total 40 41 81
100.0% 100.0% 100.0%

4- Echogenecity of the L.Ns: All the involved
L.Ns in all patients were hypoechoic this make
this feature to be nonspecific but sensitive,
except for metastatic L.N from papillary
carcinoma of thyroid were hyperechoic.

5- The Borders of L.Ns : Assessment of border
in the study groups showed that 30 of malignant
nodes had sharp border (figure 3), while 10 had

unsharp borders. In benign L.N, 4 had sharp
border, while, 37 of nodes had unsharp borders
(figure 4).statistical analysis showed that it is
statistical  significant There is significant
association between malignancy and sharp
boeders (P<0.001) as shown in (Table 10).

Table (10):- Association between histopathological findings and borders of L.Ns

Histopathology Total \F/)alue
Malignant Benign
Unsharp 10 37 47
Margins 25.0% 90.2% 58.0% <0.001
Sharp 30 4 34
75.0% 9.8% 42.0%
Total 40 41 81
100.0% 100.0% 100.0%

Figure(3):-Lymph nodes with sharp borders.

6- Hilum of L.Ns: Hilum was present in 34 of
81 nodes whereas it was absent in 47 lymph
nodes. Of these 34 nodes with hilum presence,
33 nodes were histopathologically proven as
benign nodes and 1 node was malignant. It has
been observed that the presence of echogenic
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Figure (4):-Lymph nodes with unsharp borders.

hilum within an enlarged lymph node can be
considered a sign of its benign nature. Of 47
nodes with absent hilum, 39  were
histopathologically proven as malignant whereas
8 as benign nodes. The criterion was statistically
significant with P < 0.0001(Table 11).
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Table (11):- Association between histopathological findings and hilum of L.N

- Hlstopatholqu Total P value
Malignant Benign
39 8 47
No % 19.5% 58.0%
Hilum 97.5% 5% 0% <0.001
Yes 1 33 34
2.5% 80.5% 42.0%
Total 40 41 81
100.0% 100.0% 100.0%
7- Ancillary features:  Assessment of lymph nodes was shown in 6 malignant and 8

Calcification of lymph nodes showed that
calcification was present in only one patient with
metastatic lymph node from papillary carcinoma
of thyroid. Matting of lymph nodes was also
shown in only one malignant L.Ns . Necrosis of

benign lymph nodes. Statistical analysis showed
no significant differences. The P value was 0.23
(P > 0.05), which proves that it is statistical not
significant (table12).

Table (12):- Association between ancillary features and histopathological findings

Histopatholo
P gy Total P value
Malignant Benign
e L. 1 0 1
Calcification
2.5% 0.0% 1.2%
. 1 0 1
Matting
2.5% 0.0% 1.2%
Ancillary 3 0 3 0.237
Necrosis& Mattin ‘
JEEUITES 9 [75% 0.0% 3.7%
. 6 8 14
Necrosis
15.0% 19.5% 17.3%
No Necrosis& | 29 33 62
Matting 72.5% 80.5% 76.5%
Total 40 41 81
ota 100.0% 100.0% 100.0%
DISCUSSION

Age and gender: This study showed that the age
range of patients with cervical lymphadenopathy
was 5 to 75 years. There was a significant
difference in age, the mean age of patients with
malignant lymph node was (44.17+2.65 years),
while that for patients with benign lymph node
was (22.21+1.92years). Patients with malignant
L.Ns were significantly older than patients with
benign cervical L.Ns. This study is agree with
Richner and laifer,®] and Jayaraman et al. [
.This study showed that the number of male
patients with cervical lymphadenopathy were
higher than the number of female patients and
this agree with the study ["1.

Consistency: This study showed that there is
significant association between consistency of
L.Ns and malignancy, where all malignant
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lesions either hard or rubbery, while benign
lesions were soft. The results similar to
Bazemore and Smuck,[8.

Fixation to underlying structure: This study
showed statistical difference between fixation of
the malignant and benign lymph nodes. Forty
one L.Ns were fixed, (40 were malignant and 1
was benign). Forty L.Ns were not fixed, all were
benign, and approximately all benign L.Ns were
not fixed. Which was agree with, Leung and
Daviesl®l.

Sit: In this study, there was significant
association between site of lymph node and
malignancy, where most of malignant lesions
either supraclavicular or posterior triangle, while
benign lesions seen mostly in upper cervical
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region. This study is agree with Mohseni et
al.itl,

Size: This study showed statistically significant
difference between mean values of short axis
diameter and long axis diameter of the malignant
and benign nodes. Malignant nodes showed
greater short axis diameter and long axis
diameter than the benign nodes and similar
observations were made by Misra et al. [
Lymph nodes more than 10mm in the longest
axial diameter are said to be enlarged. The upper
limit in minimal axial diameter of normal node is
9mm for submandibular and upper cervical
nodes and 8mm for other cervical nodes 2,
Shape of L.Ns: This study showed statistically
significant difference between the shape of
malignant and benign L.Ns .The shape of L.Ns
was detected by calculating the S/L ratio when
the ratio is > 0.5 L.Ns considered round, 38 of 81
subjects showed round shape representing
(46.9%), when the ratio is<0.5 L.Ns consider
oval, 43 of 81 subjects showed oval shape
representing (53.1%). Malignant nodes tend to
be round due to rapid growth whereas benign
nodes tend to be oval in shapel*3l. This fact was
clearly proven in this study. The mean S/L ratio
for benign nodes was 0.42 + 0.02cm and for
malignant nodes it was 0.76+ 0.02cm. This study
is agree with Lyshchik et al.l*,

Borders of L.Ns: Assessment of border in this
study groups showed that (30 nodes) of
malignant nodes had sharp borders and (10) had
unsharp borders. However, only (37 nodes) of
benign nodes had unsharp border, while (4
nodes) had sharp border. The sensitivity were

Conclusions

Sonographic findings have a high accuracy in
differentiating benign from malignant cervical
lymph nodes. An ultrasound scan can be used as
the first-line imaging tool in the diagnostic
evaluation of cervical lymphadenopathy. Using
gray scale features are particularly useful to
identify the causes of cervical lymphadenopathy.
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