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Purpose: To assess the differential imaging findings of metastatic lymph nodes in
squamous cell carcinoma (SCC) and non-squamous cell carcinoma (non-SCC) on neck
CT and to facilitate the identification of primary focus before performing a biopsy.
Materials and Methods: We retrospectively analyzed 46 patients with SCC and 50
patients with non-SCC who underwent neck CT from January 2006 to January 2011.
Patients were divided into two groups; SCC and non-SCC. The total number of
lymph nodes was 204 in the SCC group and 530 in the non-SCC group. Two observ-
ers were asked to assess the characteristics of abnormal lymph nodes (number,
margin types, enhancement patterns, size, bilaterality, calcification, fat infiltration,
conglomeration, invasion of adjacent tissue, and nodal distribution). Nodal distribu-
tion was evaluated by imaging-based nodal classification on neck CT.

Results: Between the SCC group and the non-SCC group except for cases of thyroid
cancer, the number of lymph nodes and the number of lymph nodes smaller than 3
cm in the non-SCC group except for cases of thyroid cancer were significantly
greater than those in the SCC group (p < 0.05).

Conclusion: The number of lymph nodes, the number of lymph nodes smaller than
3 ¢m, and nodal distribution are helpful in differential diagnosis between SCC and
non-SCC before performing a biopsy.
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INTRODUCTION

Cervical lymph node metastasis is frequently encountered on
neck CT of patients with squamous cell carcinoma (SCC) and
non-squamous cell carcinoma (non-SCC). The presence of
lymph node metastasis is a well-known adverse prognostic factor
in patients with head and neck cancers. Accurate information
about cervical lymph node metastases is essential for choosing
the most appropriate treatment. Imaging plays a critical role in
addition to clinical evaluation towards improving the detection
of nodal metastases. The most commonly used radiologic crite-
ria to detect cervical lymph node metastasis on neck CT is the

short axis diameter (> 1 cm). Morphologic features such as ne-
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crosis and indistinct margins have improved the detection of
lymph node metastasis on neck CT. However, it is often difficult
to diagnose cervical lymph node metastasis on neck CT. Metas-
tasis in normal-sized lymph nodes can be missed and reactive
lymph node enlargement cannot be reliably differentiated from
metastatic involvement. Tuberculous lymphadenitis with intra-
nodal necrosis can mimic metastatic lymphadenopathy. There-
fore, numerous studies have been performed on the differential
diagnosis between cervical lymph node metastasis and non-
metastatic lymph node conditions on neck CT (1-4).

To the best of our knowledge, no prior published report has
discussed the role of enhanced neck CT in differential diagnosis
between SCC and non-SCC. SCC is the most common histolog-
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ic type found in cervical lymph node metastasis followed by ade-
nocarcinoma. Adenocarcinoma is the most common histological
type in cervical lymph node metastasis from non-SCC. Differen-
tial diagnosis of SCC and non-SCC is important, because the
treatment plan and prognosis are significantly different between
the two disease conditions. Radiologic differential diagnosis is es-
pecially helpful and reliable when histologic examination is diffi-
cult or impossible. It is not always possible to obtain a definite
pathologic confirmation. Reasons for not having confirmed
pathologic diagnosis include indeterminate biopsy specimen in
spite of repeated trials or inability to tolerate the procedure. Ad-
ditional information about the cell type in nodal metastases is es-
sential for choosing the most appropriate treatment in patients
with lymph node metastasis without a definite primary site of or-
igin. The chemotherapy regimen varies depending on the histolog-
ic type of cancer. The 5-year overall survival rate of patients with
SCC that has metastasized to the cervical lymph nodes is about
68.5%. The survival rate of patients with metastatic non-SCC in
the cervical lymph nodes is lower than that in patients with meta-
static SCC in the cervical lymph nodes. The 5-year overall survival
rate of patients with adenocarcinoma is about 9%.

The purpose of our study was to assess the differential imag-
ing findings of metastatic lymph nodes in SCC and non-SCC on
neck CT and to facilitate the identification of primary focus be-

fore performing a biopsy.

MATERIALS AND METHODS

Patients

We retrospectively analyzed 46 patients (35 men, 11 women,
mean age 63 years) with SCC and 50 patients (21 men, 29 wom-
en, mean age 56 years) with non-SCC who underwent neck CT
from January 2006 to January 2011. A diagnosis was established
by percutaneous biopsy in 30 patients and open neck lymph node
biopsy in 66 patients. Percutaneous biopsies were performed by a
head and neck radiologist with 9 years experience (Observer 1) or
by a radiology resident (Observer 2) using 16-gauge core biopsy
needles. Open neck biopsies were performed by an otolaryngolo-
gist surgeon and a plastic surgeon.

The primary sites of SCC were cervix in 4 cases, esophagus in
one case, hypopharynx in 6 cases, larynx in one case, lung in 6

cases, maxillary sinus in one case, metastasis of unknown origin
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(MUO) in 8 cases, nasal cavity in one case, nasopharynx in 8
cases, oral cavity in one case, oropharynx in one case, skin in
one case, soft palate in one case, subglottis in one case, tongue in
2 cases, and tonsils in 3 cases.

The primary sites of non-SCC were breast in one case, cervix
in 2 cases, colon in 2 cases, gallbladder in one case, lung in 11
cases, MUO 1in 4 cases, nasal cavity in one case, nasopharynx in
2 cases, oral cavity in one case, prostate in one case, salivary gland
in one case, thyroid in 22 cases, and tongue in one case.

Non-SCCs included 23 adenocarcinomas, 2 malignant neu-
roendocrine tumors, 2 medullary thyroid carcinomas, 20 papil-
lary thyroid carcinomas, 1 salivary duct carcinoma, 1 small cell

carcinoma, and 1 undifferentiated carcinoma.

Computed Tomography

All CT scans were performed with 8 channel (GE LightSpeed
Ultra; GE Medical Systems, Waukesha, WI, USA) and 64 chan-
nel (GE LightSpeed VCT; GE Healthcare, Milwaukee, WI,
USA) equipments. Scanning parameters were as follows: 1 table
pitch, 120 kVp, 140 mAs, and 5 mm thickness. After acquisition
of unenhanced images, 100 mL of nonionic contrast material
(Iomeron 350; Braco, Milan, Italy/Omnipaque 350; Nycomed,
Oslo, Norway/GE Healthcare, Milwaukee, WI, USA) was inject-
ed at 1.5 mL/s followed by a 20 mL saline flush.

Image Analysis

A head and neck radiologist with 9 years experience (Observ-
er 1) and a radiology resident (Observer 2) independently re-
viewed two sets (SCC and non-SCC) of neck CT. Two observers
were asked to assess the characteristics of the abnormal lymph
nodes (number, margin types, enhancement patterns, size, bilat-
erality, calcification, fat infiltration, conglomeration, invasion of
adjacent tissue, and nodal distribution).

Observers counted the total number of abnormal lymph nodes
greater than 1 cm in the short diameter identified on neck CT.
Enlarged lymph nodes with normal fatty hilum or normal ovoid
shape (long to short axis ratio > 2) were considered to be reactive
lymph nodes, even if the size of the lymph node was larger than 1
cm. The observers counted “conglomerate” nodal metastasis as
one metastatic lymph node. Following the ‘N’ staging of the
American Joint Committee on Cancer 6th edition TNM staging
manual, the specific ‘count’ was considered to have minimal sig-
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nificance with large mass potentially representing multiple matted
lymph nodes (1). The margin of the lymph nodes was classified as
well-defined smooth, well-defined irregular, or ill-defined. Ob-
servers counted the number of each type of lymph node and cal-
culated the ratio of each type of lymph node to the total number
of lymph nodes assessed.

The enhancement pattern of the lymph nodes was categorized
into non-necrotic and necrotic lymph nodes. Lymph nodes show-
ing a central region of low “water” attenuation [below 25 Houn-
sfield units (HU)] with peripheral enhancement were defined as
necrotic lymph nodes in this article. Necrotic lymph nodes were
further classified as those with thin regular (< 1 mm) and thick
irregular wall enhancement. Non-necrotic lymph nodes were
further classified as those showing homogeneous or heteroge-
neous enhancement. A lymph node was regarded as showing
heterogeneous enhancement when 2 selected regions of interest
having the highest and the lowest attenuation values differed by
more than 20 HU. Observers counted the number of lymph
nodes with each enhancement pattern and calculated the ratio
of lymph nodes with each enhancement pattern to the total
lymph nodes.

Observers measured the diameter of the largest lymph node in
the neck. The size of the lymph nodes was further categorized
into three groups (smaller than 3 cm, between 3 cm to 6 cm, larg-
er than 6 cm). Observers counted the number of lymph nodes in
each group.

Bilaterality was defined as metastatic involvement of any num-
ber of lymph nodes on the contralateral neck. Conglomeration of
lymph nodes was considered as juxtaposed lymph nodes that can-
not be clearly delineated from each other. Fat infiltration was con-
sidered to be present when there was obliteration of the adjacent
fat plane or there was increased perinodal attenuation on CT scan.
Observers recorded the presence of fat infiltration and conglom-
eration. The invasion of adjacent tissue, when present, was catego-
rized into four groups (bone invasion, direct soft tissue invasion,
dural invasion, and great vessel invasion). Nodal distribution was

evaluated by imaging-based nodal classification on neck CT.

Statistical Analysis

Statistical analyses were performed using SPSS Statistics 14.0
(SPSS Statistics, Chicago, IL, USA). Independent t-test was used
to compare the number of lymph nodes, the ratio of lymph
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nodes with each margin type to total lymph nodes, the ratio of
lymph nodes with each enhancement pattern to total lymph
nodes, the diameter of the largest lymph node, the number of
lymph nodes in each group, and patient age between the two
cancer groups. The chi-square test was used to compare bilater-
ality, presence of calcification, fat infiltration, conglomeration,
invasion of adjacent tissue, and patient sex between the two can-
cer groups. The independent t-test was also used to compare the
nodal distribution between the two groups. Considering the
high proportion of cases with thyroid cancer in the non-SCC
group, an additional analysis was performed between the SCC
group and the non-SCC group, except for cases of thyroid can-
cer. In order to exclude the influence of thyroid cancer, indepen-
dent t-test and chi-square test were additionally applied to vari-
ables that showed a significant difference between the SCC and
non-SCC groups.

Inter-observer agreement was evaluated using intraclass cor-
relation coefficient (ICC) with the two way random-effects
model and simple kappa statistic. ICC values were calculated
between the two observers for assessing continuous variables
such as the number of lymph nodes, the ratio of lymph nodes
with each margin type to total lymph nodes, the ratio of lymph
nodes with each enhancement pattern to total lymph nodes, the
diameter of the largest lymph node, and the number of lymph
nodes in each group. We used a scale for interpretation of ICC,
which was introduced in a previous literature: ICC values of less
than 0.40 indicated poor reproducibility, ICC values of 0.40-
0.75 indicated fair-to-good reproducibility, and ICC values
greater than 0.75 indicated excellent reproducibility.

The kappa values were calculated for the two observer pairs
for assessing categorical variables such as bilaterality and pres-
ence of calcification, fat infiltration, conglomeration, adjacent
tissue invasion, and nodal distribution. According to the Landis
and Koch guideline, the agreement was rated as follows: kappa
values of 0-0.2 indicated slight agreement, 0.21-0.4 indicated
fair agreement, 0.41-0.60 indicated moderate agreement, 0.61-
0.8 indicated substantial agreement, and 0.81 or greater indicat-

ed excellent agreement.

RESULTS

The results were significantly different between the two ob-
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servers with respect to the ratio of lymph nodes with ill-defined The number of lymph nodes in the non-SCC group was signifi-
margins to total lymph nodes, the ratio of lymph nodes with  cantly greater than that in the SCC group (p < 0.05) (Tables 1, 2).
thick irregular wall enhancement to total lymph nodes, the num- ~ The number of lymph nodes smaller than 3 cm was significantly
ber of lymph nodes larger than 6 cm in size, and invasion of adja- ~ greater in the non-SCC group than in the SCC group (p < 0.05).

cent tissue. With respect to the non-necrotic lymph nodes, the ratio of

Table 1. Comparison with Variables between Two Groups (Observer 1)

ScC Non-SCC p Value
Number of lymph node (mean number) 4.43 (1-32) 1062 (1-72) <005
Margin of lymph node (mean ratio)
Well-smooth 0.59 0.61 0.26
Well-irregular 0.31 0.24 0.56
[ll-defined 0.09 0.13 0.21
Enhancement pattern (mean ratio)
Non-necrotic
Homogeneous 0.47 0.48 0.48
Heterogeneous 0.08 0.25 <005
Necrotic
Thin-regular 0.17 0.17 0.29
Thick-irregular 0.27 0.09 <0.05
Size of lymph node (cm) 3.05 (1.0-7.0) 2.56 (1.0-8.5) 090
Size of lymph node (mean number)
Below 3 cm 385 10.1 <005
3-6cm 057 0.48 0.78
Above 6 cm 0.02 0 NA
Age (year) 63.0 56.1 <0.05
Sex (M:F) 35:11 21:29 <0.05

Note.—The number of lymph node above 6 cm was too small to obtain significant result.
NA = not available, SCC = squamous cell carcinoma

Table 2. Comparison with Variables between Two Groups (Observer 2)

SCC Non-SCC p Value
Number of lymph node (mean number) 472 (1-28) 8.76 (1-64) <0.05
Margin of lymph node (mean ratio)
Well-smooth 0.64 0.64 0.40
Well-irreqular 0.27 031 0.12
[ll-defined 0.08 0.03 < 0.05
Enhancement pattern (mean ratio)
Non-necrotic
Homogeneous 0.45 0.55 0.18
Heterogeneous 0.10 0.09 <0.05
Necrotic
Thin-regular 1.09 1.16 0.13
Thick-irreqular 1.15 1.50 0.24
Size of lymph node (cm) 3.01(1.0-6.4) 2.72(1.0-9.4) 0.86
Size of lymph node (mean number)
Below 3 cm 409 8.22 <005
3-6cm 0.57 0.42 093
Above 6 cm 0.02 0.04 NA

Note.—The number of lymph node above 6 cm was too small to obtain significant result.
NA = not available, SCC = squamous cell carcinoma
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lymph nodes with heterogeneous enhancement to total lymph
nodes in the non-SCC group was significantly greater than that
in the SCC group (p < 0.05) (Fig. 1). Among the necrotic lymph
nodes analyzed, the ratio of lymph nodes with thick irregular
wall enhancement to total lymph nodes in the SCC group was
significantly higher than that in the non-SCC group (p < 0.05)
(Fig. 2). The patients in the SCC group were significantly older
than those in the non-SCC group (p < 0.05).

The incidence of calcification was significantly higher in the
non-SCC group than in the SCC group (p < 0.05) (Fig. 3). The
incidence of adjacent tissue invasion in the non-SCC group was
significantly higher than that in the SCC group (p < 0.05) (Ta-
bles 3, 4).

There was no significant difference in the ratio of lymph nodes
with each margin type to total lymph nodes, the diameter of the
largest lymph node, bilaterality, fat infiltration, and conglomera-
tion between the two groups (Figs. 4, 5).

The number of lymph nodes larger than 6 cm in size and the
number of level ITA, VI, and paratracheal groups of lymph
nodes were too small to draw statistical conclusions. For exam-
ple, there were only three lymph nodes larger than 6 cm in size

in both groups (1 in the SCC group, 2 in the non-SCC group).

Fig. 1. Cervical lymph node metastasis in a 69-year-old man who
present with palpable left sided neck mass. Axial CT images show en-
larged lymph node in the left neck at level IIB. Attenuations value of
the highest enhancement portion (arrowhead) and the lowest en-
hancement portion (arrow) are 96 Hounsfield units (HU) and 67 HU,
respectively. Because the attenuation values differed by over 20 HU,
the enhancement pattern is defined as heterogeneous enhancement.
Percutaneous needle biopsy is performed and the histologic diagnosis
is metastatic squamous cell carcinoma. The primary focus was un-
known.
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Statistical results of these items are marked as ‘not available’ in
this article.

Between the SCC group and the non-SCC group except for
cases of thyroid cancer, the number of lymph nodes and the num-
ber of lymph nodes smaller than 3 cm in the non-SCC group ex-
cept for cases of thyroid cancer were significantly greater than
those in the SCC group (p < 0.05). There was no significant dif-
ference in the ratio of lymph nodes with heterogeneous enhance-
ment to total lymph nodes, the ratio of lymph nodes with thick ir-
regular wall enhancement to total lymph nodes, age, incidence of
calcification, and adjacent tissue invasion between the SCC group

and the non-SCC group, except for cases of thyroid cancer.

Fig. 2. Cervical lymph node metastasis in a 78-year-old woman. Axial
image reveals enlarged lymph nodes in the right neck level IA, IB. The
lymph node shows central water attenuation (below 25 Hounsfield
units) with peripheral enhancement, enhancement pattern is defined
as peripheral thick wall enhancement (> 1 mm). Invasion of the ante-
rior belly of the digastric muscle is also noted (arrow). Percutaneous
needle biopsy is performed and the histologic diagnosis is metastatic
squamous cell carcinoma. Primary focus was tongue cancer.

Fig. 3. Cervical lymph node metastasis in a 70-year-old woman.
Precontrast axial image reveals intranodal calcification (arrow in A).
Postcontrast axial image (B) shows enlarged lymph nodes with het-
erogeneous enhancement noted in left neck level Il. Percutaneous
needle biopsy is performed and histologic diagnosis is metastatic
medullary carcinoma. Primary focus is medullary thyroid carcinoma.
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Table 3. Comparison with Variables between Two Groups (Observer 1)

SCC (%) Non-SCC (%) p-Value
Bilaterality 8/46 (17.4) 13/50 (26.0) 0.22
Calcification 1/46 (2.2) 7/50 (14.0) <005
Fat infiltration 13/46 (28.3) 9/50 (18.0) 0.17
Conglomeration 20/46 (43.5) 16/50 (32.0) 0.17
Invasion to adjacent tissue 846 (17.4) 18/50 (36.0) <005
Note.—SCC = squamous cell carcinoma
Table 4. Comparison with Variables between Two Groups (Observer 2)
SCC (%) Non-SCC (%) p-Value
Bilaterality 8/46 (17.4) 14/50 (28.0) 0.16
Calcification 1146 (2.2) 7/50 (14.0) <005
Fat infiltration 16/46 (34.8) 15/50 (30.0) 0.40
Conglomeration 16/46 (34.8) 26/50 (52.0) 0.06
Invasion to adjacent tissue 12/46 (26.1) 13/50 (26.0) 0.59

Note.—SCC = squamous cell carcinoma

Fig. 4. Cervical lymph node metastasis in a 64-year-old man. Axial
image shows enlarged lymph node with peripheral thick wall en-
hancement in right neck level Ill. Perinodal fat tissue infiltration is also
noted. Percutaneous needle biopsy is performed and the histologic di-
agnosis is metastatic papillary carcinoma. Primary focus is papillary
thyroid carcinoma.

Observer 1 recorded that lymphadenopathies in the SCC
group were significantly more common in level IA, IB, and III
(3.3%, 9.1%, 17.7%, respectively) groups of lymph nodes com-
pared to the non-SCC group (0.5%, 3.2%, 8.5%, respectively).
Lymphadenopathies in the non-SCC group were significantly
more common in level IIB and IV (27.2%, 25.0%, respectively)
groups of lymph nodes compared to the SCC group (14.9%,
12.3%, respectively) (Table 3). Observer 2 recorded that lymph-
adenopathies in the SCC group were more common in level IA,
IB, and III (3.3%, 8.7%, 17.7%, respectively) groups of lymph
nodes compared to the non-SCC group (0.5%, 3.2%, 7.5%, re-
spectively). Lymphadenopathies in the non-SCC group were
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Fig. 5. Cervical lymph node metastasis in a 78-year-old woman who
present with palpable left neck mass. Axial image shows conglomerat-
ed lymph node with homogeneous enhancement in the left neck at
supraclavicular level. Left internal jugular vein is not clearly visible due
to tumor invasion. Encasement of left internal carotid artery is also
noted (arrow). Percutaneous needle biopsy is performed and the his-
tologic diagnosis is metastatic squamous cell carcinoma. Primary fo-
cus is bladder cancer.

significantly more common in level IIB and IV (27.0%, 28.4%,
respectively) groups of lymph nodes compared to the SCC group
(15.2%, 17.3%, respectively).

There were no significant interobserver differences in both

continuous and categorical variables (Tables 5, 6).

DISCUSSION

Evaluation of the primary focus and cell type are crucial steps

in treating patients with lymph node metastasis. Radiologic dif-
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Table 5. Interobserver Agreements between Two Groups in Continu-
ous Variables
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Table 6. Interobserver Agreements between Two Groups in Categori-
cal Variables

Continuous Variables ICC Value Categorical Variables Kappa Value
LN number 096 Bilaterality 091
LN size 0.94 Calcification 1.00
<3cm 096 Fat infiltration 0.54
3-6cm 0.85 Conglomeration 053
>6 cm 0.50 Adjacent tissue invasion 0.70
Margin Nodal distribution
Well-defined smooth 0.87 Level 1A 085
Well-defined irregular 092
ll-defined 084 Level 1B 081
Enhancement pattern Level lIB 0.70
Homogeneous 095 Level Il 073
Heterogeneous 0.60 Level IV 062
Thin irreqular 0.83 Level VA 0.63
Thick irregular 0.50 Level VB 0.60
Note.—ICC = intraclass correlation coefficient, LN = lymph nodes Supraclavicular 047

ferential diagnosis is reliable and unavoidable when histologic
examination is difficult or impossible. However, the differential
diagnosis of cervical lymph node metastasis between SCC and
non-SCC still remains difficult.

The number of lymph nodes in the non-SCC group and the
number of lymph nodes smaller than 3 cm were greater than
those in the SCC group. There also were significant differences
between the SCC group and the non-SCC group except for cas-
es of thyroid cancer. Conglomeration of at least three lymph
nodes has been used as a morphologic criteria for the diagnosis
of SCC of the head and neck region (5, 6). In this study, we count-
ed “conglomerate” nodal metastasis as one lymph node with
metastatic involvement and conglomeration was more frequent-
ly observed in the SCC group (55.6%) than in the non-SCC
group (44.4%). As the conglomeration of lymph nodes increas-
es, the number of total lymph nodes may decrease, similar to a
negative correlation. The higher frequency of lymph node con-
glomeration in the SCC group may have resulted in counting of
a larger number of metastatic lymph nodes in the non-SCC
group than in the SCC group.

To the best of our knowledge, there has been no report that
compared the characteristics of lymph nodes with heteroge-
neous enhancement between the SCC and non-SCC groups. In
our study, the ratio of lymph nodes with heterogeneous en-
hancement to total lymph nodes was significantly larger in the
non-SCC group than in the SCC group. However, there was no
significant difference in the ratio of lymph nodes with heteroge-
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neous enhancement to total lymph nodes between the SCC
group and the non-SCC group except for cases of thyroid can-
cer. Metastasis from SCC is commonly seen as solid masses in
the neck. Tumor cells replacing the medulla of the lymph nodes
commonly show less contrast enhancement than the remaining
nodal cortex, resulting in a heterogeneous appearance. This het-
erogeneous enhancement has been known as the characteristic
appearance of both metastatic SCC and non-SCC (7, 8). How-
ever, there has been no comparative study assessing the enhance-
ment pattern of metastasis from SCC and non-SCC. There are
two possible interpretations of the above result. First, necrotic
lymph nodes were included in the group showing heterogeneous
enhancement in previous studies. Because necrotic lymph nodes
were not included in the group showing heterogeneous enhance-
ment pattern in this study, the frequency of heterogeneous en-
hancement in the SCC group may have been underestimated
compared to that in other studies. Second, we suggested that the
broad spectrum of imaging findings in the SCC group can ex-
plain the lower frequency of heterogeneous enhancement in the
SCC group than in the non-SCC group. Homogeneous enhanced
metastasis in the SCC group has not been commonly reported.
Sumi et al. (3) reported that substantial number of lymph nodes
with metastasis displayed homogeneous staining patterns after
contrast enhancement on CT. Homogeneous enhancement of
lymph nodes on CT can be seen in either lymph nodes with me-
tastasis or benign reactive lymph nodes. It is a nonspecific CT

finding that has little value in the detection of lymph node me-
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tastasis in SCC patients (7). Cystic metastasis with thin regular
wall enhancement has not been commonly reported (9-13).
Goldenberg previously stated that cystic metastasis with thin
regular wall enhancement can be explained by a malignant pro-
cess in the lymphoepithelial tissue of Waldeyer’s ring or a rela-
tionship with human papillomavirus in tonsil/tongue SCC (14,
15). Regauer et al. (16) reported that cystic change can be present
at a microscopic level in as many as 50% of metastasis from a pri-
mary SCC in the Waldeyers ring. In our study, thin regular wall
enhancement of SCC was noted in 17% of the cases (13/46).

There was a significant difference in counting of the number
of lymph nodes larger than 6 cm in size between the two ob-
servers. Because the size criteria was thought to be relatively
clear, the observers wondered why there was a difference in
their results. During the second review of these cases, there was
a difference in the determination of presence of conglomeration
between the two observers. There are no objective criteria for
conglomeration of lymph nodes, including numeric values or
parameters. Because observers considered “conglomerate” nod-
al metastasis as one lymph node with metastasis and measured
the entire diameter of the conglomerated mass, the ambiguity in
criteria for determining the presence of conglomeration had a
very large effect on the number of lymph nodes larger than 6 cm
in size. If the imaging criteria for determining conglomeration
were clearly defined, it is thought that there would be a minimal
or no significant difference between the two observers.

The incidence of calcification in the non-SCC group (14.0%,
7/50) was significantly higher than that in the SCC group (2.2%,
1/46). This result was probably due to high proportion of thy-
roid cancer cases in the non-SCC group (22/50). Among the 22
cases with primary thyroid cancer, 7 cases showed calcified met-
astatic lymphadenopathy. This finding was compatible with that
in previous studies of metastatic lymphadenopathy in primary
thyroid cancer (17-19). There was no significant difference in
the incidence of calcification between the SCC group and the
non-SCC group except for cases of thyroid cancer in this study.
Eisenkraft and Som (20) stated that nodal calcification is not a
reliable predictor of either benign or malignant disease. Howev-
er, nodal calcification suggests a limited differential diagnosis
that most commonly includes tuberculosis, treated lymphoma,
and metastatic adenocarcinoma, or squamous cell carcinoma.

In our study, all cases with calcification in the non-SCC group
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were of thyroid cancer (7/7, 100%). Therefore, calcification can
be used for the detection of lymph nodes affected by metastasis
from thyroid cancer. However, it cannot be used for the differ-
entiation of lymph nodes with metastasis between the SCC and
non-SCC groups. The imaging features of tuberculous lymph-
adenitis are diverse and nonspecific, although rim enhancement
or calcification, if present, can be a strong indicator of tubercu-
losis (21). Choi et al. (22) reported cases of tuberculous cervical
lymphadenitis mimicking lymph nodes with metastasis in pap-
illary thyroid carcinoma. Fine-needle aspiration cytology may
be indicated for suspicious metastatic cervical nodes in patients
with papillary thyroid carcinoma, especially in those who have a
previous tuberculosis history (23).

Previous reports have demonstrated that the detection of
nodal necrosis in patients with primary head and neck tumor is
the most reliable sign of a node with metastasis (24-28). Necro-
sis is frequently found in nodal metastases from SCC of the
head and neck, and it has been used as a criteria for diagnosis (8,
29, 30). To the best of our knowledge, there have been no reports
comparing the necrosis pattern between the SCC and non-SCC
groups. In this study, there was no significant difference in the
presence of necrosis between the two groups, but the ratio of
lymph nodes with thick irregular wall enhancement to total
lymph nodes was higher in the SCC group (mean number: 0.27)
than in the non-SCC group (mean number: 0.09). There was no
significant difference in the ratio of lymph nodes with thick ir-
regular wall enhancement to total lymph nodes between the
SCC group and the non-SCC group except for cases of thyroid
cancer. Wunderbaldinger et al. (31) revealed that a thickened
outer wall was present in 35.2% of complex metastatic lymph
nodes in patients with papillary thyroid carcinoma. Our results
suggested that necrosis itself cannot be used as single criteria for
differentiation between SCC and non-SCC groups.

The incidence of adjacent tissue invasion in the non-SCC
group (36.0%, 18/50) was significantly higher than that in the
SCC group (17.4%, 8/46). Various invaded tissues were identi-
fied in this study. In the SCC group, great vessel [internal jugular
vein (IJV), common carotid artery] invasion, bone (hyoid bone)
invasion, and soft tissue (sternocleidomastoid muscle, digastric
muscle, submandibular gland) invasion were noted. In the non-
SCC group, great vessel (IJV, internal carotid artery) invasion,
bone (spine and rib, mandible) invasion, and soft tissue (sterno-
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cleidomastoid muscle, prevertebral muscle, longus colli muscle,
parotid gland, thyroid, esophagus) invasion were noted. Tumor
cell types in the non-SCC group with adjacent tissue invasion
included papillary thyroid carcinoma, medullary thyroid carci-
noma, adenocarcinoma, and salivary duct carcinoma. Papillary
carcinoma was the predominant tumor type in the non-SCC
group with adjacent tissue invasion (7/21, 33.3%). As a result,
there was no significant difference in adjacent tissue invasion
between the SCC group and the non-SCC group except for cas-
es of thyroid cancer. Yamashita et al. (32, 33) stated that extra-
capsular invasion of lymph node metastasis is an indicator of
distant metastasis and poor prognosis in patients with papillary
thyroid carcinoma. They identified lymph node metastasis in
202 patients with papillary microcarcinoma. In their study, the
incidence of extracapsular invasion of lymph node metastasis
was 30.7%; 62 patients among the 202 patients had lymph node
metastasis.

The patients in the SCC group (36-89 yrs, mean: 63.0 yrs)
were significantly older than those in the non-SCC group (16-
81 yrs, mean: 56.1 yrs). While various primary cancers were in-
cluded in this study, the high proportion of thyroid cancer cases
in the non-SCC group (22/50) played an important role in this
result. There was no significant difference in age between the
SCC group and the non-SCC group except for cases of thyroid
cancer. Thyroid cancer can occur at any age but it often affects
younger patients. The median age at the time of diagnosis of
thyroid cancer was 50 years in a previous study (34, 35). In our
study, the mean age of patients with primary thyroid cancer in
the non-SCC group was 52 years.

In our study, SCC was more frequent in men than in women
(female to male ratio, 11:35) and non-SCC was relatively more
frequent in women than in men (female to male ratio, 29:21).
Thyroid cancer was noted in 22 patients, who accounted for a
high proportion of non-SCC cases (22/50). Thyroid cancer was
much more frequent in females than in males (female to male
ratio, 18:4). In the previous reports, Parkin and Muir (34) and
Voutilainen et al. (35) stated that the female-to-male ratio of
thyroid cancer ranged from 2:1 to 5:1 in most populations. The
higher frequency of non-SCC in women than in men was sus-
pected to be due to the high proportion of thyroid cancer cases
in the non-SCC group.

This study had several limitations. First, the total sample size
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and the number of cases in both the SCC and non-SCC groups
were limited. Second, this was a retrospective review of patients
who underwent imaging investigations as part of the assessment
for head and neck metastasis. Third, we only analyzed MDCT
findings without MRI correlation. Fourth, not all lymph nodes
included in this study were pathologically confirmed by biopsy.
Biopsy was performed only on a few selected lymph nodes in
patients with multiple cervical lymph node metastases. In con-
clusion, large number of lymph nodes, heterogeneous enhance-
ment pattern, large number of lymph nodes smaller than 3 cm
in size, presence of calcification, and presence of adjacent tissue
invasion suggest non-SCC rather than SCC. The presence of
thick irregular wall enhancement pattern in lymph nodes with
metastasis suggests SCC rather than non-SCC. The age of pa-
tients in the SCC group was higher than that of patients in the
non-SCC group. SCC was more frequent in men than in wom-
en, and non-SCC was relatively more frequent in women than
in men. Lymphadenopathies associated with SCC were more
common in levels IA, IB, and III groups of lymph nodes, while
lymphadenopathies associated with non-SCC were more com-
mon in levels ITB and IV groups of lymph nodes on neck CT.

In conclusion, the number of lymph nodes, the number of
lymph nodes smaller than 3 cm, and nodal distribution are
helpful in differential diagnosis between SCC and non-SCC be-

fore performing a biopsy.
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