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Abstract:

Background: Aim of the Study: To assess the usage of integrating the Ultra sound, and CT scan in detecting
and undertaking FNAC to confirm cell pathology from non-palpable supra-clavicular lymph nodes metastasis in
patients newly diagnosed with malignancies of the lung, pleura and mediatinum.

Materials: A prospective analytical study between June 2022 and May 2024 was conducted on 46 patients with
suspected malignancies of lung, pleura and mediastinum with query cervical supra-clavicular lymph nodes.
05/46 (07.35%) Five patients had bilateral involvement, hence total was 51 supra-clavicular lymph nodes among
the 46 subjects. Reference standards were used in diagnosing metastasis by cytological analysis from lymph
nodes identified by sonography guided fine-needle aspiration (n-46). In 03/46 (04.41%) patients it was normal
initially and after follow-up with ultrasound and CT scan chest. There was no change in the size of lymph nodes
in 03/46 (04.41%) patients. Supra-clavicular lymph node metastasis was observed in the remaining 40/46
(58.82%) patients. The Ultrasound definition was the presence of short-axis diameter of 5 mm or more. The
cytological diagnosis was based on standard operative procedures for diagnosis.

Results: Cytological analysis confirmed supra-clavicular lymph node metastasis in 18/46 (26.47%) lesions. The
diagnostic accuracies for detecting supra-clavicular lymph node metastasis were 73.65% for integrated PET/CT
and 69.30% for contrast-enhanced CT, with no statistically significant difference. (p >0.05) Cytological defini-
tion of malignant cells on FNAC combined with ultrasound was found to be having higher accuracy of 89.65%
in the study.

Conclusion: Integrated Ultrasound, PET/CT, with cytological examination showed higher predictive value, and
proved to be a valuable tool in the diagnosis and characterization of non-palpable supra-clavicular lymph node
metastasis in lung cancer, pleural cancers and mediastinal malignancies.
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Introduction

The fine needle aspiration cytology (FNAC) tech-
nique was first introduced by Grieg and Grey [1]
and has been in use since the 1960s as a diagnostic
tool for the rapid evaluation of primarily superficial
lesions, particularly lymph nodes. FNAC is cost-
effective and minimally invasive [2], making it a
preferred method for assessing patients. It can help
avoid unnecessary surgeries and enable clinicians
to offer more conservative treatments when appro-
priate. [3] Lymphadenopathy is a common clinical
presentation among patients seeking care in outpa-
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tient departments, with lymph nodes being one of
the most frequently aspirated sites for diagnostic
purposes [4]. In 1927, Dudgeon and Patrick pio-
neered the use of FNAC in diagnosing tubercular
lymphadenitis [5]. Tuberculosis remains a signifi-
cant cause of cervical lymphadenopathy, particular-
ly in low-income countries [6]. Cervical lymph
nodes are a common site of metastases for malig-
nant tumors; most commonly developed from the
upper airways malignancies. Apart from this last,
thyroid malignancies and skin cancers of the head
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and neck region may present as cervical nodal me-
tastasis [7]. Indeed, lymphoma and tuberculosis
also manifest by cervical lymph nodes; thereby,
they always should be taken into consideration as a
differential diagnosis [8]. In fact, about 01% of all
head and neck malignancies are accounted for by
metastases from a remote primary site, including
mostly the breast, lung, gastrointestinal or genitou-
rinary tracts, and, uncommonly, the central nervous
system [9].

The management and prognosis of lung, pleura and
mediastinal cancers heavily depend on factors such
as the histologic type of the tumor, its size, regional
lymph node involvement, and the presence of me-
tastasis. [10] Accurate staging at the time of diag-
nosis is critical for determining the appropriate
treatment strategy, whether curative or palliative
[11]. When metastasis is present in the supra-
clavicular lymph nodes, it is an indication of inop-
erable disease [12]. In the TNM staging system
[13] for lung cancer, metastasis to the supra-
clavicular lymph nodes is classified as N3 disease.
Non-small cell lung cancer (NSCLC) patients with
stage I1IB (TO-4N3MO) have a 03%, 5-year surviv-
al rate, a stark contrast to the 14% 5-year survival
rate seen across all lung cancer patients [12,13].
Palpation of supra-clavicular lymph nodes has
proven to be unreliable as a method for detecting
metastasis, with studies indicating that palpable
supra-clavicular nodes are often already affected by
metastasis [14 to 18]. To address this limitation,
several imaging modalities such as scan Ultra-
sound, CT and contrast CT scan have been em-
ployed to assess non-palpable supra-clavicular
lymphadenopathy [7 to 9 and 15]. The aim of this
study is to assess the Cyto-morphological patterns
observed in FNAC samples from non- palpable
cervical lymph nodes and evaluate the utility of
FNAC in establishing accurate diagnoses in a ter-
tiary care setting.

Materials:
Type of Study: A prospective analytical study

Institutes of Study: Narayana Medical College,
Nellore. A. P. and Viswabharathi Medical College,
Penchikalapadu, Kurnool, Andhra Pradesh.

Period of Study: June 2022 to May 2024

Study Objective: This study aimed to evaluate the
effectiveness of integrated Ultrasound and en-
hanced CT in detecting non-palpable supra-
clavicular lymph nodes with FNAC and analyzing
the results in patients with suspected malignancies
of lung, pleura and mediastinum.

Subjects and Methods: Patient Selection: 46 pa-
tients (05 bilateral; Total 51 FNAC results) with
suspected malignancies of lung, pleura and medias-
tinum clinical sympatomatology, were subjected to
Ultrasound and enhanced CT to detect non- palpa-
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ble cervical; supra-clavicular lymph nodes. An eth-
ics committee approval from the institute was ob-
tained. An ethics committee approved consent form
and proforma were used for the study.

Inclusion Criteria: Patients aged between 25 and
75 years were included. Patients of both genders
were included. Patients with symptomatology sug-
gesting malignant conditions of the lungs, pleura
and mediastinum were included. Patients willing to
participate in the study were included. Patients with
histo-pathological confirmative diagnosis of prima-
ry lung cancer—whether from the primary intratho-
racic tumor or extra-pulmonary metastatic le-
sions—were included. Patients with no palpable
supra-clavicular lymph nodes on physical examina-
tion were included. Patients with CT scan sugges-
tive of malignancies of lung, pleura and mediasti-
num were included. Patients suspected to have non-
palpable cervical lymph nodes were selected and
subjected to Ultra sound and enhanced CT scan of
the neck and chest were undertaken.

Exclusion Criteria: Patients aged below 25 and
above 75 years were excluded. Patients with history
of prior cervical or thoracic surgery, previous
chemotherapy or radiation therapy, or those unable
to cooperate during the study were excluded. Pa-
tients already confirmed diagnosis was excluded.
Patients with multiple malignancies were excluded.
Patients not willing to participate in the study were
excluded.

Study Protocol: All the patients suspected of or
diagnosed with lung cancer underwent both Ultra-
sound and enhanced chest CT scans for non-
palpable cervical/ supra clavicular lymph nodes.

Enhanced CT scan neck: It covered the lower
neck (including the supra-clavicular region) to the
middle portion of the kidneys after intravenous
injection of 100 mL of contrast medium (iomeprol,
Iomeron 300, Bracco) at a rate of 2 mL/s. Two ex-
perienced thoracic radiologists independently re-
viewed all CT scans. The supra-clavicular nodal
area was identified above the manubrium, laterally
to the medial edge of the common carotid artery,
and medially to the clavicle and the lateral rib mar-
gin. Metastatic supra-clavicular lymph nodes on
CT were defined as having a short-axis diameter of
5 mm or more. The long-axis diameter and the ratio
of long-axis to short-axis diameter of the lymph
nodes were also recorded.

Ultra-sonographic Examination: Patients under-
went Ultra sonographic examination of the middle
to lower cervical and supra-clavicular regions using
5- or 7-MHz linear transducers (ATL HDI-5000,
Advanced Technology Laboratories). The same
radiologist performed both the examination and
fine-needle aspiration (FNA) technique. Transverse
and sagittal images were obtained from the carotid
bifurcation to the sternoclavicular area, inferior and
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lateral to the acromioclavicular joint. The study
aimed to evaluate the short- and long-axis diame-
ters of enlarged cervical lymph nodes using Ultra-
sound scan and assess whether the long-to-short
axis (I/s) ratio could serve as a reliable diagnostic
parameter for distinguishing between benign and
malignant lymph node conditions. FNAC was done
in the same sitting on all 51 samples during ultra
sound examination. A 23-gauge needle and local
anesthesia were used, and Cytologic smears were
evaluated for diagnostic adequacy. Smears were
considered adequate if they contained tumor cells
or lymphocytes. If the specimen was inadequate,
additional Cytologic sampling was performed.

Statistical Analysis: Statistical analysis was
performed using SAS 8.2 software (SAS Institute).
The accuracy, sensitivity, specificity, and positive
and negative predictive values of integrated ultra
sound, enhance CT scan and Cytologic findings
were used for diagnosing supra-clavicular lymph
node metastasis were assessed. Statistical
comparisons of various radiologic findings in
relation to the presence or absence of supra-
clavicular lymph node metastasis were performed
using the chi-square test, Fisher’s exact test,
Student’s t-test, and Mann-Whitney test. A p-value
of < 0.05 was considered statistically significant.

Results

Among the 46 patients 05 had bilateral involve-
ment hence total specimens examined were 51.
Among the 51 FNAC specimens who met with the
inclusion criteria 21 (30.88%) were from patients
with the diagnosis of primary lung cancer which
was made through surgery. In 15 (22.05%) speci-
mens the diagnosis of the primary tumour was
made through percutaneous needle aspiration biop-
sy. In 08 (11.76%) specimens the diagnosis was
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made using Bronchoscopy and biopsy. In 04
(05.88%) specimens the diagnosis was confirmed
by supra-clavicular lymph node aspiration biopsy.
All patients underwent Ultrasound neck and en-
hanced CT scan of the thorax, upper abdomen, and
supra-clavicular regions. The demographic data
was tabulated in the Table 1 below. There were 41
(60.29%) males and 27 (39.70%) female patients.
The mean age in the males was 52.38+3.10 years
and 55.64+2.05 years in females. The overall mean
age was 53.2542.55 years. The age, gender and
type of carcinomas observed in the study were not
significant statistically (p>0.05), (Table 1). Out of
51 FNAC specimens from non-palpable supra-
clavicular lymph node cytological reports, there
were 05 (07.35%) patients presented bilateral nodal
lesions, as detected by enhanced CT scan and ultra
sound examination of the neck.

FNAC confirmed metastatic cytology in 44
(64.70%) lesions showed metastatic malignant cells
and 07 (10.29%) lesions showed initially benign
cells. Out of 44 (64.70%) cytological reports for
metastatic malignant cells, 04 (05.88%) lesions
showed Non-small cell carcinoma Lung, 32
(47.05%) lesions showed Adenocarcinoma Lung,
14 (20.58%) lesions showed Squamous Cell Carci-
noma, 02 (02.94%) lesions showed Bronchio-
loalveolar cell carcinoma, 02 (02.94%) lesions
showed Large cell neuroendocrine carcinoma and
04 (05.88%) lesions showed Unspecified lesions.
07 (10.29%) patients showed benign cytology re-
ports initially and out of which 03 (04.41%) pa-
tients on follow-up sonography and enhanced CT
scan remained stable sized without chemotherapy
or radiation therapy for the first year and later de-
veloped metastatic lesions on FNAC. All the re-
maining 04 (05.88%) remained benign till the end
of this study.

Table 1: Showing the demographic data and incidence of different cytological diagnosis made in the study

Observation Number Percentage P Value
Age

25to 45 01 01.47 0.122
45 to 65 07 10.29

65 to 85 47 69.11

Above 85 13 19.11

Gender

Male 41 60.29 0.301
Female 27 39.70

Cell Type Primary Lung Cancer

Non-small cell lung cancer 06 08.82

Adenocarcinoma 37 54.41 0.331
Squamous cell carcinoma 14 20.58

Bronchioloalveolar cell carcinoma 02 02.94

Pleomorphic carcinoma 03 04.41

Large cell neuroendocrine carcinoma 02 02.94

Unspecified 04 05.88

Benign 07 10.29
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Metastasis developed after 1 year 030 04.41
Mean age in Genders 52.3843.10 55.64+2.05
Overall Mean age 53.204+2.55

In this study significant correlation was found between the short-axis, long axis diameter and ratio between
Long axis diameter and short axis diameter of the supra-clavicular nodes on enhanced CT and the Ultrasound
examination. (Table 2)

Table 2: Showing the Statistical Assessment of Measurement Variables on Ultra sound and enhanced CT
scan neck for supra-clavicular lymph nodes metastasis (n-68)

Radiological tools Metastasis in Supra-clavicular Lymph Node P value
Size on enhanced CT mean values Present Absent

Short-axis diameter 07.20 £1.28 03.99+1.08 0.001
Long-axis diameter a 12.10+4.22 08.55+1.09 0.001
Long-axis diameter/short-axis diameter | 01.05+0.15 10.60+0.28 0.001
Size on Ultrasound scan

Short-axis diameter 08.30+01.28 04.10+1.12 0.001
Long-axis diameter a 12.10+ 04.22 07.85+2.10 0.001
Long-axis diameter/short-axis diameter | 01.05+ 0.15 02.35+£2.10 0.001
The diagnostic accuracy, sensitivity, specificity, supra-clavicular lymph nodes was 90.19%,

and predictive values of integrated enhanced CT
scan for detecting supra-clavicular lymph node
metastasis and Ultra sound examination and guided
FNAC were summarized in Table 3.

In this study the accuracy of Ultra sound
examination of supra-clavicular lymph nodes was
84.31%, specificity was 78.43% and sensitivity was
80.39%. The positive predictive value of Ultra
sound was 81.03% and the negative predictive
value was 18.96% with a statistical significant
value of 0.001 (p taken significant at <0.05). The
accuracy of enhanced CT scan examination of

specificity was 88.23% and sensitivity was 92.15%.
The positive predictive value of enhanced CT scan
was 94.11% and the negative predictive value was
05.88% with a statistical significant value of 0.001
(p taken significant at <0.05).

The accuracy of FNAC examination of supra-
clavicular lymph nodes was 78.43%, specificity
was 86.27% and sensitivity was 92.15%. The
positive predictive value of FNAC was 92.15% and
the negative predictive value was 07.84% with a
statistical significant value of 0.001 (p taken
significant at <0.05). (Table 3)

Table 3: Showing the Diagnostic efficacy of integrated Ultrasound neck, enhanced CT scan and cytologi-
cal examination reports (n-68)

Diagnostic | Accuracy Specificity Sensitivity Positive pre- | Negative pre- | P value

tools dictive value dictive value

Ultra sound | 84.31% 78.43% 80.39% 81.03% (47/58) | 18.96% (11/58) | 0.001
(43/51) (40/51) (41/51)

Enhanced 90.19 (46/51) | 88.23% 92.15% 94.11% (48/51) | 05.88% (3/51) | 0.001

CT scan (45/51) (47/51)

FNAC 78.43% 86.27% 92.15% 92.15% (47/51) | 07.84% (4/51) | 0.001
(40/51) (44/51) (47/51)

Discussion study aligns with previous reports indicating that

Palpable supra-clavicular lymph nodes in patients
with lung cancer often indicate malignancy [16].
However, multiple studies have shown that
palpation is unreliable in detecting supra-clavicular
lymph node metastasis [17, 18]. In other cancers
such as melanoma [8], esophageal cancer [9], and
head and neck cancers [10], sonography and
sonographically guided fine-needle aspiration
(FNA) cytology have outperformed palpation in
detecting and characterizing supra-clavicular node
metastasis. In this study all the subjects with non-
palpable lymph nodes were only included. This
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12% to 31% of patients with lung cancer and supra-
clavicular nodes larger than 5 mm have non-
palpable metastasis [9, 18 and 19]. Enhanced CT
scan has been successfully used in the assessment
of metastatic supra-clavicular lymph nodes.

The combined use of these imaging modalities with
FNAC can improve the overall sensitivity and
specificity of detecting supra-clavicular lymph
node metastasis in patients with lung cancer.
Among the 46 patients 05 had bilateral
involvement hence total specimens examined were
51. Among the 51 FNAC specimens who met with
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the inclusion criteria 21 (30.88%) were from
patients with the diagnosis of primary lung cancer
which was made through surgery. In 15 (22.05%)
specimens the diagnosis of the primary tumour was
made through percutancous needle aspiration
biopsy. In 08 (11.76%) specimens the diagnosis
was made using Bronchoscopy and biopsy. In 04
(05.88%) specimens the diagnosis was confirmed
by supra-clavicular lymph node aspiration biopsy.
All patients underwent Ultrasound neck and
enhanced CT scan of the thorax, upper abdomen,
and supra-clavicular regions. The demographic data
was tabulated in the Table 1. In all other studies,
Supra-clavicular lymph nodes were commonly
evaluated in patients with esophageal and lung
cancer [20, 21]. By using a criterion based on the
short-axis diameter (>5 mm), previous studies
reported sensitivities of 82-85% for detecting
supra-clavicular lymph node metastasis on
enhanced CT scan. In this study accuracy of
enhanced CT scan examination of supra-clavicular
lymph nodes was 90.19%, specificity was 88.23%
and sensitivity was 92.15%. The positive predictive
value of enhanced CT scan was 94.11% and the
negative predictive value was 05.88% with a
statistical significant value of 0.001 (p taken
significant at <0.05). False-negative and false-
positive results on CT can arise from several
factors. One common issue is beam-hardening
artifacts caused by contrast medium or bone, which
often obscure the supra-clavicular region. [22]
Delayed scanning of the supra-clavicular area can
mitigate this problem, but it comes at the cost of
additional radiation exposure. Another issue is the
challenge of distinguishing normal structures such
as the external and internal jugular veins, vertebral
veins, common carotid arteries, and the scalene and
longus colli muscles from supra-clavicular lymph
nodes [23]. In this study the accuracy of Ultra
sound examination of supra-clavicular lymph nodes
was 84.31%, specificity was 78.43% and sensitivity
was 80.39%. The positive predictive value of Ultra
sound was 81.03% and the negative predictive
value was 18.96% with a statistical significant
value of 0.001 (p taken significant at <0.05). In
another study the quantitative evaluations of
Ultrasound examination of the supra-clavicular
lymph nodes, the accuracy was 77% and specificity
was 78% were improved compared to qualitative
assessments. However, sensitivity was 75% and
negative predictive value 93%.

Limitations to the study:

There were a few limitations in our study. First, we
excluded patients without enlarged supra-clavicular
lymph nodes on enhanced CT scan without Ultra
sound examination which may have led to an
underestimation of the specificity and accuracy of
these techniques for detecting supra-clavicular
lymph node metastasis. Additionally, the physical
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examination for palpability of the supra-clavicular
lymph nodes was not standardized, and different
physicians with varying levels of experience
performed the examinations.

Conclusions

Integrated Ultra sound, PET/CT, with cytological
examination showed higher predictive value, and
proved to be a valuable tool in the diagnosis and
characterization of non-palpable supra-clavicular
lymph node metastasis in lung cancer, pleural can-
cers and mediastinal malignancies.
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