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ABSTRACT

Metastatic Lymphadenopathy is a common occurrence now with the earlier detection possible due to advances in
imaging sciences. Although, at times the site of original malignancy is known; there are instances when the primary
source of malignancy remains unknown. Ultrasound has the potential to non invasively evaluate the affected lymph
nodes. Hence we reviewed the ultrasound findings in all fine needle aspiration cytology proven cases of metastatic
lymphadenopathy that presented in the imaging department in the last 12 months. Multiple criteria on Grey Scale
ultrasound imaging and on Color Doppler ultrasound imaging were used to label metastatic lymphadenopathy. Round
nodes without any matting, presence of intranodal necrosis, intranodal calcifications, increased vascularity and elevated
Doppler Pulsatility and Resisitivity Indices were the hallmarks of metastatic lymphadenopathy which enabled correct
diagnosis with a sensitivity of 85.25% and a sensitivity of 98.36 %. In our review, the most sensitive and specific criteria
was the Roundness Index on Gray scale imaging and Resistance to Perfusion on Color Doppler imaging. This review
shows how, ultrasound can satisfactorily diagnose metastatic lymphadenopathy and can therefore be used in the
diagnosis as well as follow up of such cases.
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OZET

Metastatik lenfadenopatiler gértintileme tekniklerindeki gelismeler sayesinde daha yaygin olarak gérulmektedir. Her ne
kadar malign bdlge ¢odu kez bilinsede malign dokunun temel kokeninin belilenemedigi durumlarda vardir.
Ultrasonografi hastalikli lenf nodlarinin noninvaziv olarak degerlendirme potansiyeline sahiptir. Bu baglamda, bizde
gorintileme bélimimize son 12 ayda gelmis igne aspirasyon sitolojisi ile metastatik lenfadenopatileri dogrulanmig
vakalarin ultrasonografik bulgulari degerlendirdik. Metastatik lenfadenopatilerin isaretlenmesinde birgok kriter
gézénunde bulundurulmak suretiyle gri skala ve renkli doppler ultrasonografik goéruntileme metodlari kullanilarak
degerlendirilmigtir. Sertlesme gdstermeyen yuvarlak nodlar, nodiler nekroz olugsumu, noduler kalsifikasyon, artan
vaskularizasyon, artan Doppler pulsalitesi ve rezistans indeksleri metastatik lenfadenopatilerin karakterizasyonunun
temelini olusturmakla beraber dogru teshisi oranini yaklasik %85.25 ile %98.36 arasindasir. Derlememizdeki en duyarli
ve spesik kriterler gri skala goértintilemesindeki yuvarlaklik indeksi ve renkli doppler goruntilemesindeki perflizyon
rezistansidir. Bu derleme ayrica ultrasonografinin metastatik lenfadenopatilerin teshisindeki dogrulugu ve dolayisiyla bu
tip vakalarin teshis ve takibindeki faydalarini vurgulamaktadir.

Anahtar Kelimeler: Lenf nodu metastazlari; Ultrasonografi; Gri Skala, Renkli Doppler Gorintilemesi
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INTRODUCTION

To assess the enlarged lymph nodes with
ultrasound alone is a daunting task and an
everyday affair for the Sonologistl. Functionally the
lymph nodes clear the lymph and mount immune
response®>*. Host of infective, inflammatory as
well as neoplastic pathologies therefore dwell in
these lymph nodes. Metastatic Lymphadenopathy
is one such entity, which should not be missed on
ultrasound.

Clinical examination alone cannot determine
the exact cause of lymph node enlargement™®’.
As the treatment options are different for different
pathologies, it is essential that the exact cause be
known®. This review therefore focusses on
identifying features of lymph nodes on ultrasound
examination that will enable to label them as
Metastatic Lymphadenopathy (ML).

MATERIALS and METHODS

Ultrasound features of enlarged lymph nodes

proved as metastatic nodes on fine needle

aspiration cytology (FNAC) were reviewed for the
last 12 months. Following ultrasound features
were used:

A) Grey scale criteria:

e Long by Short axis ratio or the Roundness
Index — in which the maximum lymph node
diameter is bisected by the perpendicular
transverse diameter.

e Gross appearance - Whether they looked
homogenous or heterogeneous.

e Hilus - whether present or absent.

Pourcelot’s Resistivity Index [9] =
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e Necrosis - Inside the node is seen as
anechoic, irregular areas. Its presence or
absence was noted.

e Calcification - Seen as echogenic areas in the
node. Its presence or absence was noted.

e Borders- Whether they are sharp or not is
noted. If sharp, there is well-defined boundary
between lymph node and surrounding soft
tissue.

e Matting - is the clumping of nodes or
adherence to each other such that there is no
normal echogenic connective tissue in
between. Its presence or absence was noted.

e Edema - of the surrounding tissue is seen as
diffuse decrease in the echogenicity of
adjacent tissues, with loss of facial planes
and thickening of skin. Its presence or
absence was noted.

e Posterior enhancement- Structures posterior
to the node are more echogenic than
neighboring structures.

B) Perfusion pattern:

Nodes were assessed for the pattern of vascular

perfusion using the color Doppler mode.

C) Perfusion Intensity: Using color Doppler was

assessed and subjectively classified as -

1. Hypo perfusion -Minimal perfusion compared
to adjacent fat and soft tissue.

2. Iso perfusion -Perfusion similar to adjacent fat
and soft tissue.

3. Hyper perfusion -Perfusion
adjacent fat and soft tissue.

D) Resistance Assessed by

calculating Resistivity (RI) and Pulsatility (PI)

indices which are given as:

more than

to Perfusion:

Peak systolic velocity-End diastolic velocity

Peak systolic velocity

Gosling’s Pulsatility Index [9] =

Peak systolic velocity- End diastolic velocity

Time averaged maximum velocity
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RESULTS

On FNAC, total 61 patients were diagnosed
to have ML.

Assessment by Gray Scale criteria: The
Roundness Index was less than two in 53 patients
(86.88%). On gross appearance, nodes in 35
(57.37%) of ML cases were homogenous and
26(42.62%) were heterogeneous. There was
absence of hilus in 40 (65.57%), central in 8

(13.11%) and displaced or distorted in
13(21.31%). Intranodal necrosis was seen in 24
(39.34%), Intranodal calcification was seen in
3(10%), posterior enhancement was seen in
13(43.33%), sharp borders were present in
23(76.66%), surrounding edema was seen in

1(1.63%) and matting was seen in 1 (1.63%)
cases of ML.
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Assessment by Color Doppler criteria: Out of
61 patients who were diagnosed to have ML, only
4 (6.66%) showed hilar vascularity. Majority
(93.44%) showed predominantly peripheral pattern
of vascularity or a combination of peripheral with
central or hilar variety and it was hypointense in
34.42% and isointense in 13.11; 76.66% had
Pulsatility Index more than 1.4 and Resistance
Index % was more than 0.7 in 76.66 % cases of
ML.

The sensitivity and specificity of each
parameter is shown in Table 1 that shows the
statistical co-relation of all observations for
differentiating between benign and malignant
lymphadenopathy. Thus Gray Scale as well as
Color Doppler criteria could diagnose the ML with
high sensitivity and specificity.

Table 1- Statistical Co-relation of all Observations for differentiating between Benign and

Malignant Lymphadenopathy

Sr. # Ultrasound Criteria Sensitivity Specificity
1 Grey Scale 85.25 97.54
2 Perfusion Pattern 93.44 66.80
3 Perfusion Intensity 75.41 80.33
4 Resistance to Perfusion 83.61 99.18
5 All of the above Combined 85.25 98.36
features of enlarged nodes in FNAC proved 61
DISCUSSION patients of ML were compiled to come out with the
No sooner is the clinical examination of statistical data on the utility of ultrasound in

enlarged lymph nodes is done; inadvertently the
patient is referred for ultrasound. Diagnostic
ultrasound often rises to the occasion and
provides the necessary and sought for information
non-invasively. It is thus an important
armamentarium in assessing ML™. Color Doppler
Sonography further adds to the details of this
examination'’. In this review the ultrasound
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evaluating ML.

The roundness index has been the most
important Grey Scale criteria in our study. The
value of less than two was seen in 86.66% of
metastases, thereby implying that lymph nodes
which are normally oval become round if they are
involved by metastatic process as shown in Figure
la. Studies done elsewhere have also reported
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the ratio to be less than two in 97% of
infraclavicular carcinomas®?, in 25 % of metastatic
lymph nodes™*?, 95% of metastatic nodes’.

Hence it has been stated that the ratio less
than two suggests malignant nature of the
node™*3, Nodes appear heterogenous in
70% of ML. All normal nodes are homogenous,
38.3% of metastases from pharyngeal, laryngeal
and esophageal carcinomas and 9.4% of
metastases from infraclavicular carcinomas have
been reported to be heterogeneouss. Other
studies have shown variable results -21.5 /, ML
from squamous cell carcinomas has been found to
be inhomogeneous'®****,

In our study, central well defined hilum was
seen in 13.11% of malignant nodes. It was
deformed or distorted in 21.31% of malignant
nodes. The hilus was not at all visualized in
65.57% of malignant nodes (Figure 1a). Although
the linear echogenic hilus is a manifestation of the
normal internal anatomy of the node, it may still be
possible to see the echogenic line in early
malignancy. As the malignant infiltration
progresses the node increases in size and the
likelihood of seeing the echogenic line
decreases™*®. Other studies have found various
results with absence of hilus being reported in 70-
87 % of metastatic nodes®”®'* as well as 40-48%
of malignant nodes"’.

Intranodal necrosis was seen in 39.34% of
ML cases as shown in Figure l1a. It has also been
reported by other researchers’®.

Intranodal calcific deposits were seen in 4.9
% % of ML cases (Figure 1la). Although, metastatic
tumoral calcifications are uncommonl, reported
incidence range from only 1% to none’.

Posterior enhancement has been reported in
10-45% of ML cases®”®. In our study it was seen
in 52.45% of cases of ML.

In our study the nodal borders were sharp
and intact in 85.25% of malignant nodes. It has
been suggested that benign nodes have smooth,
uniform walls. Unsharp or poorly defined borders
suggest extranodal spreadl. Sharp borders in ML
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have been reported in 74 - 98.35 %°’. Extra
capsular nodal extension is seen as irregular
border with infiltration of adjacent fat plane®®. The
extranodal spread of metastatic lymph node
diseases is seen as poorly defined borders. and ir-
regularity of the nodal rim and infiltration of
adjacent fat planes. One should look for tumor
extension to the adjacent vessels, soft tissues and
bones.

Surrounding edema was seen in 1.6% of
malignant cases and has been reported in around
4% of metastatic nodes’.

The Perfusion Pattern: Metastases show
peripheral (63.33%) and only central (13.33%)
pattern more commonly as demonstrated in Figure
1b and 1c. A predominant peripheral perfusion has
been reported in ML** and both central and
peripheral pattern was seen in only 12% of cases.
It has been observed that 90% of metastatic nodes
showed vascularity which was spottled (26%),
peripheral (11%) or mixed (53%) by other
researchers™.

The Perfusion Intensity: In the present
study ML showed hypointense perfusion intensity
in 70% and isointense in 30%. It has been quoted
that 68.29 of metastases showed hypointense
pattern and 21.95% showed isointense pattern in
other studies™™. Thus there appears to be a clear
correlation between tumor angiogenesis and nodal
metastases.

The Resistance to Perfusion :-In our study
most of the ML had the mean Pl value of > 1.4 (?
30%), and the mean RI value of the > 0.7 (73.33
%) as shown in Figure 1d. It has been found by
using a Pl threshold of 1.6 and RI of 0.8,
differentiation between reactive nodal enlargement
and metastases was possible with an accuracy of
96% [9, 15]. A PI > 1.1 and Rl >0.7 was
89%sensitive and 87% specific in differentiating
between Metastatic and Benign
lymphadenopathy™. It has been found that nodes
involved with metastases showed a characteristic
high (>1) Rl and a high (>1.5) PI*.
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Figure 1. 1a- Gray Scale appearance of metastatic lymph node. Round shape suggestive of Roundness Index <2,

sharp borders, No hilum and intranodal calcification.

1b-Color Doppler showing central and peripheral vascularity pattern
1c- Doppler ultrasound showing central pattern in a metastatic node.
1d- Spectral Doppler pattern showing increased Pl and Rl in a metastatic node.

Thus a systematic evaluation of enlarged
lymph nodes with the above described ultrasound
criteria can correctly diagnose ML with a sensitivity
of 85.25 % and a specificity of 98.36%. Apart from
this diagnostic accuracy, non invasive, radiation
free and portable attributes of ultrasound ensure
that it remains a highly acceptable imaging tool in
the hands of the experts involved in managing the
ML.
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