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Supraclavicular Lymph Node Excision Biopsy in Patients with 
Suspected Supraclavicular Lymph Node Metastasis of Lung Cancer: 
Experience in a Tertiary Hospital
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Department of Otolaryngology-Head and Neck Surgery, Chonnam National University Hwasun Hospital, Chonnam National University 
Medical School, Hwasun, Korea

The aim of this study was to evaluate the usefulness and accuracy of supraclavicular 
lymph node excision biopsy in the diagnosis of suspected supraclavicular lymph node 
metastasis of lung cancer. A retrospective review was performed to evaluate patients 
with suspected supraclavicular lymph node metastasis of lung cancer who underwent 
supraclavicular lymph node excision biopsy from January 2011 to July 2014. Forty-six 
patients with suspected supraclavicular lymph node metastasis of lung cancer under-
went supraclavicular lymph node excision biopsy, which diagnosed benign diseases in 
6 patients and malignant diseases in 40 patients. Supraclavicular lymph node excision 
biopsy was usually performed on patients during their first clinical visit under local 
anesthesia. For diagnosing suspected lung cancer, supraclavicular lymph node ex-
cision biopsy had a diagnostic sensitivity of 100%, specificity of 97.6%, positive-pre-
dictive value of 83.3%, negative-predictive value of 100%, and accuracy of 97.8%. No 
major complication resulted from surgical intervention. Supraclavicular lymph node 
excision biopsy is a useful and accurate adjunct for the evaluation of suspected supra-
clavicular lymph node metastasis of lung cancer in a tertiary hospital.
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INTRODUCTION

 Lung cancer is the most common cause of cancer-related 
death in both men and women worldwide.1 The need for di-
agnosis and staging of cancer in patients with suspected 
lung cancer is a frequent occurrence in medical practice.2 
Accurate assessment of clinical stage and cell typing at di-
agnosis is essential for the selection of appropriate curative 
and palliative therapy.3,4 A variety of noninvasive and in-
vasive non-radiologic and radiologic procedures can be 
used for the diagnosis of lung cancer and its metastasis.2 
However, in patients with lung cancer, metastases are usu-
ally located in lymph nodes within the mediastinum that 
are difficult to reach with minimally invasive techniques.5

In patients with lung cancer, palpable supraclavicular 
lymph nodes are usually involved in metastatic disease.6 
In addition, non-palpable supraclavicular lymph nodes 
with malignancy were reported in 41% to 51% of patients 

with lung cancer.2 Therefore, surgical biopsy for supra-
clavicular lymph nodes may be a valuable tool to determine 
the treatment plan and cell typing.

We hypothesized that supraclavicular lymph node ex-
cision biopsy may be a useful and accurate adjunct for the 
evaluation of patients with suspected supraclavicular 
lymph node metastasis of lung cancer before determining 
a treatment plan. Herein, we review our experience with 
supraclavicular lymph node excision biopsy in patients 
with suspected supraclavicular lymph node metastasis of 
lung cancer. The aim of this study was to evaluate the use-
fulness and accuracy of supraclavicular lymph node ex-
cision biopsy in the diagnosis of suspected supraclavicular 
lymph node metastasis of lung cancer in comparison to his-
topathological findings.
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TABLE 2. Correlation between supraclavicular lymph node excision biopsy, bronchoscopy, fine needle aspiration cytology (FNAB) and
final histopathologic examination for suspected supraclavicular lymph node metastasis of lung cancer

Final 
histopathologic 

results

Excision biopsy Bronchoscopy FNAC

Benign 
(n=6)

Malignancy 
(n=40)

Benign 
(n=5)

Malignancy 
(n=12)

Benign 
(n=1)

Malignancy 
(n=9)

Benign 5 0 3 0 0 0
Malignancy 1 40 2 12 1 9

TABLE 1. Clinical findings of patients with suspected supra-
clavicular lymph node metastasis of lung cancer who underwent
supraclavicular lymph node excision biopsy

Patients (N=46)

Age (years) 40-86 (63.3±11.9)
Sex (M:F) 30:16
Location (R:L:B) 26:15:5
Palpation (Y:N) 41:5
T stage (1:2:3:4) 11:7:3:4
N stage (0:1:2:3) 2:0:0:33
Distant metastasis (Y:N) 24:11

M: male, F: female, R: right, L: left, B: both, Y: yes, N: no.

MATERIALS AND METHODS

After obtaining approval from the Institutional Review 
Board of Chonnam National University Hwasun Hospital, 
a retrospective review was performed to evaluate patients 
with suspected supraclavicular lymph node metastasis of 
lung cancer who underwent supraclavicular lymph node 
excision biopsy at the hospital’s Department of Otolaryn-
gology-Head and Neck Surgery from January 2011 to July 
2014. All patients were suspected of having lung cancer 
with supraclavicular lymph node metastasis based on clin-
ical and/or radiologic finding by pulmonologists, and re-
ferred to our department for supraclavicular lymph node 
excision biopsy. The criteria for significant enlarged lymph 
nodes in the study was a short axis diameter of more than 
1 cm.3

Forty-six patients with suspected supraclavicular lymph 
node metastasis of lung cancer who underwent supra-
clavicular lymph node excision biopsy were enrolled in this 
study. A detailed history was obtained and thorough gen-
eral physical examination and systemic examination were 
carried out in all cases. Charts were reviewed to obtain in-
formation about preoperative diagnostic workups and 
pathologic diagnoses.

All patients underwent supraclavicular lymph node ex-
cision biopsy with local anesthesia. The procedure typi-
cally was completed within 60 minutes. All cases of supra-
clavicular lymph nodes were confirmed histopathologically. 
Bronchoscopy and fine needle aspiration cytology (FNAC) 
were performed in 17 and 10 cases of 46 patients, respec-
tively. FNAC was always initially performed in the largest 
supraclavicular lymph node. However, FNAC was not per-
formed in patients whose supraclavicular lymph nodes 
were barely detected by palpation. Fisher’s exact test was 
used in the statistical analysis using SPSS version 14.0. 
Statistical significance was defined as a p-value＜0.05.

RESULTS

Forty-six patients with suspected supraclavicular 
lymph node metastasis of lung cancer underwent supra-
clavicular lymph node excision biopsy, including 30 
(65.2%) men and 16 (34.8%) women. Clinical findings in 
these patients are summarized in Table 1. The age of the 
patients ranged from 40 to 86 years, with a mean of 
63.3±11.9 years. Preoperative evaluations included clin-

ical history, physical examination, and radiologic pro-
cedures. Supraclavicular, significantly enlarged lymph 
nodes were observed in all patients by radiologic examina-
tion. Of the 46 patients, 41 were palpable, the remaining 
five were non-palpable, however the metastasis was sus-
pected in the computed tomography (CT). Of the 46 pa-
tients, 26 (56.5%) had enlarged lymph nodes located in the 
right neck, fifteen (32.6%) in the left neck, and five (10.9%) 
in the bilateral neck.

Supraclavicular lymph node excision biopsy was usually 
performed on patients during their first clinical visit with 
local anesthesia. The duration between first clinical visit 
and excision biopsy ranged between 0 and 17 days with a 
mean of 0.9±2.9 days. Except three patients who were de-
layed due to personal conditions or further evaluation of 
other diseases, all patients underwent supraclavicular 
lymph node excision biopsy within 3 days. None of the pa-
tients developed complications of the supraclavicular 
lymph node excision biopsy, such as hematoma, chyle leak-
age, wound infection, or nerve injury.

Forty of the 46 patients were diagnosed with lung cancer 
by supraclavicular lymph node excision biopsy. Thirty pa-
tients had adenocarcinoma. Seven had small cell carcinoma. 
Three had squamous cell carcinoma. Four were diagnosed 
with sarcoidosis. One was diagnosed with tuberculosis. 
One was negative for malignancy. When diagnosing sus-
pected lung cancer, supraclavicular lymph node excision 
biopsy had a diagnostic sensitivity of 100%, a diagnostic 
specificity of 97.6%, a positive-predictive value of 83.3%, a 
negative-predictive value of 100%, and an accuracy of 
97.8% (Table 2).
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Seventeen of the 46 patients underwent bronchoscopic 
examination. The duration between first clinical visit and 
bronchoscopy ranged between 0 and 14 days with a mean 
of 6±0.58 days. Twelve patients were diagnosed with lung 
cancer, two with sarcoidosis, and one with tuberculosis. 
Two patients were diagnosed as negative for malignancy 
by the bronchoscopic examination, which eventually proved 
to be an adenocarcinoma and small cell carcinoma by the 
supraclavicular lymph node excision biopsy, respectively. 
When diagnosing suspected lung cancer, bronchoscopy 
had a diagnostic sensitivity of 100%, a diagnostic specific-
ity of 85.7%, a positive-predictive value of 60%, a neg-
ative-predictive value of 100%, and an accuracy of 88.2% 
(Table 2).

Ten of the 46 patients underwent FNAC. Nine patients 
were diagnosed with lung cancer, however, the cell typings 
were not identified. One patient was diagnosed with re-
active lymphadenitis, which turned out to be adenocar-
cinoma. When diagnosing suspected lung cancer, FNAC 
had a diagnostic sensitivity of 0%, a diagnostic specificity 
of 90%, a positive-predictive value of 0%, a negative-pre-
dictive value of 100%, and an accuracy of 90% (Table 2).

DISCUSSION

The ideal staging investigation should be inexpensive 
and easy to administer, highly sensitive and highly 
specific. In addition, it should provide accurate results that 
reflect the patient’s true clinical state. Furthermore, it 
should only cause minimal patient discomfort and 
morbidity.7,8 The latest imaging techniques, such as posi-
tron emission tomography (PET), can provide infallible 
staging. However, cytological or histological confirmation 
of suspected metastasis is frequently required.8,9 The as-
sessment of supraclavicular lymph nodes can be valuable 
in establishing both a diagnosis and a critical stage thresh-
old for defining therapeutic options.2 Most palpable supra-
clavicular lymph nodes in patients with lung cancer yield 
a diagnosis of malignancy.6 Supraclavicular lymph node 
metastasis from lung cancer was reported in up to 75% of 
patients at the time of presentation.10 Therefore, we hy-
pothesized that supraclavicular lymph node excision biop-
sy may be a useful and accurate adjunct for the evaluation 
of patients with suspected supraclavicular lymph node 
metastasis of lung cancer.

In this study, the sensitivity, specificity, positive-pre-
dictive value, negative-predictive value, and accuracy of 
supraclavicular lymph node excision biopsy for diagnosing 
suspected supraclavicular lymph node metastasis of lung 
cancer was 100%, 97.6%, 83.3%, 100%, and 97.8%, respec-
tively. Supraclavicular lymph node excision biopsy had a 
higher specificity, positive-predictive value, and accuracy 
than bronchoscopy and FNAC. These values suggest that 
supraclavicular lymph node excision biopsy is an accurate 
method for assessing patients with suspected supra-
clavicular lymph node metastasis of lung cancer. The low 
positive-predictive value might be due to the somewhat 

small sample size. In our study, one false negative result 
occurred in the diagnosis of lung cancer. In the false neg-
ative case, the patient was diagnosed as negative for malig-
nancy, which eventually proved to be a Sarcomatoid 
carcinoma. This result may be due to sampling errors or the 
lack of adequate material. However, the pulmonologist 
performed bronchoscopic biopsy, because the patient had 
symptoms, physical examination results, and radiologic 
results consistent with lung cancer. Therefore, joint deci-
sion-making between surgeons and pulmonologist is 
crucial.

Supraclavicular lymph node excision biopsy provides 
clear and reliable diagnosis as well as staging and cell typ-
ing as to which further investigations, such as molecular 
targeted therapy, should be planned. In addition, supra-
clavicular lymph node excision biopsy may help avoid un-
necessary surgery or more invasive procedures or potential 
complications.8 However, it is important to recognize that 
the final histopathologic results may differ from the results 
of supraclavicular lymph node excision biopsy in rare cas-
es, such as the one encountered in this study. If there is any 
suspicion of lung cancer, a further evaluation should be 
performed.

The suggestion for non-palpable supraclavicular lymph 
node surgical biopsy in patients with lung cancer varied.2,6,11 
In five patients who had non-palpable supraclavicular 
lymph node, we performed surgical biopsies and success-
fully made a diagnosis. Notably, one patient received a di-
agnosis as adenocarcinoma by supraclavicular lymph node 
excision biopsy, while the patient had been previously diag-
nosed as negative for malignancy by bronchoscopy. There-
fore, if supraclavicular lymph nodes are detected on radio-
logic examinations, we suggest that supraclavicular lymph 
node excision biopsy should be performed, even if non- 
palpable.

In summary, we suggest that supraclavicular lymph 
node excision biopsy has the potential to save time and cost 
by reducing the time from referral to diagnosis and re-
ducing the need for invasive mediastinal staging and 
bronchoscopy.3 However, supraclavicular lymph node ex-
cision biopsy is not 100% accurate. Therefore, supra-
clavicular lymph node excision biopsy should be used in 
combination with clinical examination and radiologic 
examination. Joint decision-making between surgeons 
and pulmonologists is needed for accurate diagnosis. The 
limiting factors of this study include the fact that we were 
at a tertiary care center. In addition, all patients in this 
study were referred by pulmonologists. Therefore, there 
could have been an unintentional selection biases toward 
patients with advanced disease or an unusual case mix. In 
addition, this study was performed with a small sample 
size and retrospective review. In the future, prospective 
studies or multicenter studies are needed.

In patients with suspected lung cancer, a careful diag-
nostic approach must be used to prove the presence of a can-
cer, to determine the cell type, and to establish the stage 
while minimizing costs, discomfort, and risk to the patient.5 
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Based on those requirements, supraclavicular lymph node 
excision biopsy is a useful and accurate adjunct for the eval-
uation of suspected supraclavicular lymph node meta-
stasis of lung cancer in a tertiary hospital.
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