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Abstract

Background: Tumor metastasis, as one of the most important prognostic factors in solid tumors, affects survival remarkably. Cer-
vical lymphadenopathy (LAP) reflects an advanced-stage disease and changes the tumor-node-metastasis (TNM) staging of tumor,
resulting in a multidisciplinary approach to the management of cancer.

Objectives: This study aimed to assess the importance of neck sonography in monitoring primary tumors.

Methods: Records of 166 patients with distant primary cancers who underwent neck sonography from February 2019 to February
2020 were studied. Abnormal lymph nodes were reported, and then the patients underwent neck sonography and fine needle aspi-
ration (FNA) or core needle biopsy (CNB) under direct US guidance. Thirty-two patients who were confirmed for malignant cervical
LAP underwent neck lymph node biopsy as an easy and safe way to provide tissue diagnosis instead of providing biopsy from the
primary source of tumor.

Results: Malignant cervical LAP was confirmed in 32 patients (19.2%) by neck sonography. Seventy-seven patients (46.4%) were male
and 89 patients (53.6%) were female. The patients were 22 to 88 years old (mean age = 57.7 years; standard deviation =12.7). Thirty-two
patients (19.2%) had pathological cervical lymph nodes and 134 patients (80.8%) did not have.

Conclusions: Metastatic cervical LAP found by neck ultrasound will change pretreatment TNM staging of disease to provide optimal
treatment on a case-by-case basis. According to the result of this study, routine neck sonography in patients with distant primary
tumors is recommended.
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1. Background tumors diagnosed only by imaging techniques still lack-
ing histologically proven evidence, metastatic cervical LAP
provides an easy and safe method of biopsy resulting in ac-
curate tissue diagnosis and finding the primary source of
tumor based on immunohistochemistry (IHC), histology,
and tumor markers which could be inimitable to the pri-
mary tumor (5). Most studies have been performed on the
role of neck sonography in the detection of cervical LAP
in head and neck cancers (7, 8). Ultrasound sonography is
more sensitive to detect the contrast agents in tissue com-
pared to fundamental imaging (9). Although ultrasound
sonography is an easy, cost-effective, and safe technique to
be used in diagnostic approaches (10), limited literature is
available regarding the prognostic yield of neck sonogra-
phy for cervical LAP in distant primary tumors.

Tumor metastasis is one of the most important prog-
nostic factors in solid tumors and survival of head and
neck squamous cell carcinoma (HNSCC) is strongly af-
fected by cervical lymph node metastasis (1, 2). HNSCC
prevalence accounts for approximately 5% of all cancer
types; however, in Iran, it seems to be 1% (3). cervical
lymphadenopathy (LAP) in upper aerodigestive tract de-
creases the 5-year survival about 50% (4). Although most
metastatic LAPs in the neck show metastases from head
and neck primary tumors, sometimes distant primary tu-
mors result in cervical LAP, especially to supraclavicular or
inferior neck region (5, 6). In distant primary tumors, cer-
vical LAP reflects an advanced-stage disease, making the
management almost complex and causing a multidisci-
plinary approach to provide optimal care including radio-
therapy, chemotherapy, and surgery as well as palliative
care (5). In evaluating the unknown primary tumors or
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2. Objectives

The present study aims to investigate the role of neck
sonography in the detection of malignant cervical LAP in
patients with distant primary tumors to show the preva-
lence of cervical LAP and to demonstrate the importance of
routine neck sonography in patients with distant primary
tumors as well as head and neck tumors.

3. Methods

3.1. Study Design

The present research is a prospective single center
study performed at Golestan University Hospital, between
February 2019 and February 2020. The interventional radi-
ology unit of this hospital has routinely performed neck
ultrasound in patients with cancers diagnosed by imaging
techniques or/and tissue diagnosis. To examine the asso-
ciation between cervical LAP and distant primary tumors,
demographicdataincluding age and gender, site of cancer,
and cervical lymph node status have been documented.

3.2. Inclusion Criteria

All patients with confirmed distant primary tumors
who underwent neck sonography met the inclusion crite-
ria of the present study.

3.3. Exclusion Criteria

Patients with additional chronic disease; patients with
non-metastatic cancer; and patients whom demographic
data were not completed, met the exclusion criteria of this
study.

3.4. Procedures

Neck sonography was performed in a standardized sys-
tematic way using a 5- to 12-MHz linear probe by a sonogra-
pher. Malignant cervical lymph node was defined as the in-
vasive characteristic of lymph nodes based on sonographic
criteria. Then, abnormal lymph nodes were reported and
fine needle aspiration (FNA) or core needle biopsy (CNB)
was performed under direct US guidance.

3.5. Statistical Analysis

The statistical analysis was performed using SPSS-20
software. Quantitative variables were analyzed using t-
test and chi-square test was used to analyze qualitative
variables. In addition, equivalent non-parametric tests
were used to assess abnormal results. In order to analyze
the data, descriptive statistical methods including the fre-
quency distribution of tables, graphs, and indices of cen-
tral tendency and appropriate dispersion were described

to the studied variables. The normality of the distribution
of quantitative variables was checked by the Kolmogorov-
Smirnov test. Chi-square test or Fisher’s exact test was used
to assess the correlations between qualitative variables.

3.6. Ethical Considerations

This study was approved by the local ethics commit-
tee (ethical approval code =IR.AJUMS.REC.1398.928) and pa-
tient confidentiality was maintained throughout the data
collection and analysis process.

4. Results

One hundred and sixty-six confirmed cases with pri-
mary tumors were assessed using neck ultrasound in the
interventional radiology unit. Thirty-two patients (19.2%)
had cervical LAP (Figure 1). Seventy-seven patients (46.4%)
were male and 89 (53.6%) were female (mean age = 57.7
years; standard deviation = 12.7 years). The youngest pa-
tient and the oldest patient were respectively 22 and 88
years old. Patients were divided into 4 groups based on
their age to measure the frequency of age categories in-
volved with cancer. Group 1, age < 30 years (3 cases); group
2, age between 30 and 50 years (48 cases); group 3, age be-
tween 51and 70 years (90 cases); and group 4, age > 71years
(25 cases). The frequency of patients in group 3 was higher
than other groups, representing cancer predilection to be
higher in this age period (Figure 2).

Cervical Lymphadenopathy

Yes
No

Figure 1. The frequency of cervical lymphadenopathy

4.1. Gastrointestinal (GI) Tract Cancers

Sonographic assessment of 45 patients with GI tract
cancers showed 8 cases having cervical LAP (17.7%) and 37
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Figure 2. Age groups frequency

cases without cervical LAP. The highest prevalence of cervi-
cal LAP was seen in esophageal cancer (28.5%) and gastric
cancer (25%) (Figure 3 and Table 1).
4.2. Breast Cancer

Forty-fivepatients had breast cancer, three of whom
(6.7%) had cervical lymph node involvement (Figure 3).
4.3. Lymphoma

Twenty-three patients with lymphoma whose first pre-
sentation of disease was in their abdominal or pelvic cavity
(patients with cervical node involvement as the first pre-
sentation of diseases were excluded) underwent neck ul-
trasound and 7 patients (31.8%) showed neck LAP.

4.4. Lung Cancer

Out of 19 patients with lung cancer, 6 (31.6%) showed
pathologic cervical lymph node in neck sonography.
4.5. Urinary Tract Cancer

Sonographic assessment of 17 patients with urinary
tract cancer showed that 4 patients(23.5%) had cervical LAP.

4.6. Hepatocellular Carcinoma (HCC)

None of the 5 patients with HCC showed LAP.

4.7. Uterocervical Cancer

Thirteen patients had uterocervical cancer, 2 of whom
(15.3%) showed cervical pathologic lymph node.
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4.8. Malignant Melanoma

Out of 2 patients with melanoma, one showed cervical
LAP.

The results of neck ultrasound represented that the
most common cervical zone involved with tumor metasta-
sis was left supraclavicular region, as 25 out of 32 cases in
our study with cervical lymph node involvement showed
metastasis to this region.

The general results of this study indicate that in the
ultrasound examination of the studied patients, the fre-
quency of pathological cervical lymph nodes was pre-
sented; 17.7% in GI tract cancers, 6.7% in breast cancer, 31.8%
in lymphoma, 31.6% in lung cancer, 0% in HCC, 50% in ma-
lignant melanoma , 15.4% in genital cancer (uterus and
cervix), and 23.5% in genitourinary tract cancers.

Also, among 166 patients studied in the present re-
search, 8 patients (4.8%) showed axillary lymph node in-
volvement due to metastasis (7 had breast cancer and 1
had lymophoma). None of these patients had concomitant
lymph node involvement (Figure 4).

According to the results of cervical ultrasound in pa-
tients with cancer, the most common cervical area affected
by tumor metastasis was the left supraclavicular region
(Figure 5).

Out of 7 patients having lymphoma with cervical
metastasis, 5 had left supraclavicular involvement and 2
had zone 4 involvement.

Two patients with esophageal cancer had cervical
metastasis, 1 had left supraclavicular involvement, and the
other had zone 4 involvement. In 3 cases having gastric
cancer with cervical metastasis, two had left supraclavicu-
lar involvement and one had bilateral supraclavicular in-
volvement. In one patient, mitral regurgitation of the pan-
creas was also observed in left supraclavicular. Supraclavic-
ular involvement was also observed in both patients with
colon and rectal cancer.

Left supraclavicular involvement was observed in all 3
patients with breast cancer.

Bilateral zone 5 involvement was observed in 1 patient
having melanoma with cervical metastasis.

Cervical involvement was observed in 6 patients with
cancer as zone 4 in one person, left supraclavicular in 4 pa-
tients, and zone 2 in one patient. cervical involvementin
4 patients with genitourinary tract cancer was a bilateral
supraclavicular involvement in one patient with prostate
cancer to prostate cancer and left supraclavicular involve-
ment in other 3 patients with bladder, prostate, and renal
cell cancer (RCC). Cervical involvement was observed in 2
patients with cervical concussion, as zone 4 involvement
in one patient and left supraclavicular in another patient.
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Table 1. The Contingency Table of LAP in GI Cancer
Cervical LAP
Variables Total
Yes No

GI cancer

No 23 98 121

Rectosigmoid cancer 1 8 9

Gastric cancer 3 9 12

Pancreas cancer 1 2 3

Esophageal cancer 2 5 7

Colon cancer 1 13 14
Total 32 134 166

5. Discussion

In this case series study, 19.2% of patients (32/166) with
distant primary cancers had confirmed malignant cer-
vical LAP following neck ultrasound. In this study, the
most common cervical lymph nodes affected by malig-
nant cells in breast cancer are supraclavicular. Supraclav-
icular lymph node metastasis is a poor prognostic fac-
tor which represents stage IV disease, suggesting aggres-
sive treatment including chemotherapy, surgery, and post-
operative chemotherapy based on Brito et al.’s study (11).
The results of this study showed that 31.6% of patients
with lung cancer had malignant cervical LAP based on neck
sonography. These findings are consistent with the results
reported by Davis et al.,, reporting the frequency of cer-
vical lymph node involvement from 1.5 to 32% (12). The

variety of frequency is possibly due to the assessment of
cervical node without site specification. Also, the results
documented in Ahmed et al.’s study showed a similar fre-
quency, 39.8% (13). Approximately, 28% of esophageal can-
cers showed cervical LAP in this study. This was about 20
to 30% based on the results reported by Nakagawa et al.
(14). Detection of pathologic cervical lymph nodes by ul-
trasound causes the alteration of pretreatment TNM stag-
ing (T describes the size of the tumor and any spread of
cancer into nearby tissue; N describes the spread of cancer
into nearby lymph nodes; and M describes metastasis) of
esophageal cancer. Twenty-eight percent of patients with
clinically non-palpable lymph node were finally found to
have cervical LAP following neck ultrasound (15). Also,
metastatic cervical lymph node in patients with gastric
cancer was 25%, different from Bhatia et al.’s study in 2009
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Figure 5. Involvement of different cervical zones in lymphatic metastasis to the cervical chain

that reported cervical lymph node involvement in 3% of  tasizes to the head and neck just after breast and lung can-
cases affected by gastric cancer (16). Pritchyk et al. reported cers is renal cell carcinoma (17). In our study, out of 8 pa-
that the most common infraclavicular tumor which metas-  tients with prostate cancer 2 cases with bone metastasis
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(i.e. stage 4) showed cervical LAP in neck ultrasound. Cer-
vical metastasis by bladder urothelial carcinomas is too
rare, suggestive of extensive metastatic disease and poor
prognosis (18). In our study, one patient with bladder car-
cinoma and extensive pelvic metastasis underwent neck
sonography, showing cervical LAP due to underlying exten-
sive pelvic metastasis. The findings reported by Henriksen
et al. have represented the prevalence of cervical node in-
volvement in nearly 0.1to 1.5 % of patients with cervix can-
cer (19) which has increased to 8% when assessed by fluoro-
2-deoxyglucose positron emission tomography (FDG-PET)
(20). The result of our research showed approximately 22%
of patients with neck metastasis by cervix cancer. Also, in
Oosaki et al.’s study, metastasis to supraclavicular nodes
by endometrial cancer was rare, reported in 0.15% of cases
(21), which is consistent with the result of our study, with
no case of cervical lymph node metastasis involved by en-
dometrial carcinoma.

There was poor evidence regarding the prevalence of
cervical LAP in malignant melanoma, and unfortunately,
the sample volume in our study was too low to be reliable
for the assessment of prevalence of cervical LAP, although
out of 2 patients with malignant melanoma one was found
to have cervical node involvement.

5.1. Conclusion

Although most metastatic lymph nodes in the neck
represent metastases from primary tumors of the head
and neck, sometimes-distant primary tumors result in cer-
vical LAP and changing pretreatment TNM staging and
therefore different methods of treatment.

In this case series study on patients with distant pri-
mary cancers, routine neck ultrasound performed by in-
terventional radiologists revealed malignant cervical LAP
in19.2% of cases (32[166).

These patients underwent neck lymph node biopsy in-
stead of providing biopsy from abdominopelvic visceral
organs, vertebrae, pleura and lungs. In fact, taking a
biopsy from the primary source of tumor is not occasion-
ally accessible well due to the small size of mass, depth
of tumor, its location or post-biopsy consequences such
as bleeding, vascular rupture, etc. Taking biopsies from
metastatic cervical lymph nodes is almost safe due to lack
of the mentioned disadvantages and is done more easily
and highly accurate, resulting in accurate tissue diagno-
siswhich is necessary to provide optimal treatment recom-
mendations, including consideration for surgery, radio-
therapy, chemotherapy, hormonal, or biological therapy as
well as palliative care when necessary. Based on the results
of this research, we recommend routine neck sonograohy
in patients with infraclavicular primary tumors. Given the
limited literature regarding the prognostic yield of neck

sonography for cervical LAP in distant primary tumors, we
suggest further research in this field.
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