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Imaging of metastatic cervical nodes: is CT
helpful in differentiation of squamous cell
carcinoma (SCC) from non-SCC groups?
Lamya A. Eissa1* and Ahmed Mohamed Mehanna2

Abstract

Background: Cervical node metastasis is frequently encountered in CT neck of patients with squamous cell
carcinoma (SCC) and non-(SCC). Differentiation between both entities carries its value on prognosis and choice of
treatment plans. The purpose of the study was to compare between the SCC and non-SCC metastatic cervical
adenopathies according to different imaging parameters with the use of comparative statistical analysis of any of
these criteria. This was made by retrospectively studying 157 patients. Imaging analyzed the following parameters:
nodal size, laterality, nodal levels, “grouping” of nodes, nodal shape, and “periphery,” as well as the presence or
absence of nodal “necrosis.” Statistics are made to show significant differences between both groups.

Results: The criterion of necrosis had statistical significance, being more prevalent among the SCC groups.
Involvement of levels I, II, and supra clavicular was more prevalent among SCC patients. Age and sex had also some
statistical significance.

Conclusions: The combination of different imaging parameters could distinguish SCC from non-SCC. Nodal
“necrosis”—(excluding “cystic”)—combined with involvement of nodal levels II and being in older-aged men were
statistically significant in the SCC compared to non-SCC.
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Background
Cervical lymph node metastasis is frequently encoun-
tered in CT neck examinations of patients with
squamous cell carcinoma (SCC) and non-squamous cell
carcinoma (non-SCC). The presence of lymph node me-
tastasis is considered as an adverse prognostic factor in
patients with head and neck cancers [1]. Dunne et al. [2]
showed a near 5-year survival rates between 17 and
55.8% for SCCs with cervical node metastases compared
with others between 44.6 and 76% for SCC patients
without cervical node metastases [2].
Accurate identification of cervical lymph node metas-

tases is essential for choosing the most appropriate

treatment [2–4]. Delineation of cervical nodal
metastasis is more accurately performed with imaging
than with clinical palpation; imaging is widely used in
both pre-treatment staging and detection of nodal
recurrences.
Cross-sectional imaging, including computed tomog-

raphy (CT) and magnetic resonance imaging (MRI), is
routinely performed to assess the primary tumor and to
examine for lymph nodes along the drainage areas of the
tumor. Other imaging modalities currently used are
ultrasound (US). Recently, some novel imaging tech-
niques have been developed in attempts to improve the
accuracy of the detection of nodal metastasis [3–5].
Multiple cross-sectional criteria have been developed

to diagnose metastatic disease [5]. Nodes (JD) are con-
sidered to be metastatic if central necrosis or extracap-
sular spread is present irrespective of size, or if the
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shortest axial diameter reaches 11 mm in the jugulodi-
gastric nodes and 10mm in other cervical regions [6–8].
The sign “grouping” or clustering is also used. These
signs are applied if there is a group of 3 or more nodes
in a drainage region of a certain primary cancer [6–8].
The sign of clustering signifies an adverse predictive out-
come and appears to be especially prevalent in head and
neck cancer, mostly in squamous cell carcinoma SCC
deposits [9–11]. Regarding the sign of shape, round
nodes or those with lost fatty hila are also more likely to
harbor metastases than oval bean-shaped nodes [12–15].
Although shape criteria by imaging were mainly desig-
nated for the context of enlarged nodes, nearly 82-86%
of metastatic lymph nodes may be round but less than
10mm Therefore, although roundness alone does not
necessarily points out to metastasis [16].
A fourth imaging criterion is Inhomogeneity or cen-

tral necrosis. Central necrosis is the imaging finding
that is most reliably associated with metastasis and is
reported to be present in nearly one-third of all meta-
static cervical lymph nodes. In the setting of head
and neck cancer, a necrotic node is considered patho-
logic regardless of size and can be seen in sub-centi-
metric nodes [11, 12, 15]. Another imaging criterion
to be considered is the presence of nodal enhance-
ment. The nodal hyper-enhancement implies an in-
crease in nodal vascularity. These hyper-enhancing
nodes can be undermining a variety of hyper-vascular
neoplasms as lymphoma, papillary, and medullar thy-
roid carcinoma, and Kaposi sarcoma. Differentiation
from other non-neoplastic hyper-vascular nodes needs
constellation of other imaging criteria, which may be
similar or not to those implied in SCC nodes. Besides
intense enhancement, intra-nodal calcifications, either
coarse or punctate (in 50–69%), and cystic changes
(20%) may be noted. In larger tumors, a CT scan may
show a thyroid mass invading adjacent structures (tra-
chea, esophagus) [16–20].
To the best of our knowledge, our research is only

the second in English literature trying to discuss the
role of enhanced neck CT in differential diagnosis be-
tween SCC and non-SCC using comparative statistical
analysis, comparing variables obtained from some of
the abovementioned imaging criteria. SCC is the most
common pathological type found in cervical lymph
node metastasis followed by adenocarcinoma, the lat-
ter is the most common histological type in cervical
lymph node metastasis from non-SCC. The purpose
of our study was to assess the differential imaging
findings of metastatic lymph nodes in SCC and non-
SCC on neck CT and to facilitate the identification of
primary focus before performing a biopsy and tailor-
ing the most appropriate imaging plan when certain
occult is suspected.

Methods
Description of the retrospective study
Ethics approval and consent to participate
All procedures followed were in accordance with the
ethical standards of the responsible committee on hu-
man experimentation “Institutional Review Board (IRB)”
on the 14th of February 2017, and with the Helsinki
Declaration of 1964 and later versions. The Committee’s
reference number is unavailable (not applicable). No
consent was obtained from the patients since it was a
retrospective study.

Selection of patients, inclusion and exclusion criteria
We retrospectively analyzed 157 patients (90 men, 67
women, and mean age 60 of age range between 17-90
years). The study was meant to include the adult ages of
both sexes. Primary and recurrent post-operative cases,
as well as post-irradiated head and neck cancers (more
than 3months from last radiation session) were in-
cluded. Also, patients with known suggested primaries
of head and neck or any other site of the body were in-
cluded. The study excluded the following: patients with
recent radiation history < 3 months from last radiation
session (to avoid masquerading changes of radiation),
patients with lymphoma, prior recent FNC or any surgi-
cal interventions, and patients with signs of suggestive of
inflammatory process. Also, patients with proven or sug-
gested TB of the chest are excluded (refer to Table 1 on
distribution of nodal groups with demographic data).

Sites of primaries
The number of SCC patients was 94 (59.9%), and the
number of non-SCC patients was 63 (40.1%). The pa-
tients underwent a dedicated neck CT from April 2017
to April 2019. Of those 139 (88.5%) had primary cancers
originating from a head and neck sub-site, while 18
(11.5%) had primary cancer outside the head and neck
regions. SCC malignancies were distributed as follows:
oral cavity = 13 (13.8%), oropharynx = 4 (4.3%), hypo-
pharynx = 37 (39.4%), NPC = 3 (3.2%), larynx = 15
(16%), lung = 8 (8.5%), skin = 8 (8.5%), laryngectomy
beds = 4 (4.3%), others = 2 (2.1%) including two SCCs of
scalp. The non-SCC carcinomas include the following:
oral cavity = 9 (14.3%), including 7 melanomas and 2
adenocarcinomas, thyroid = 36 (57.1%), oropharynx = 5
(7.9%), NPC = 2 (3.2%), made of two adenocarcinomas,
sino-nasal = 2 (3.2%), lung small cell cancer = 1 (1.6%),
and skin melanoma = 1 (1.6%), 7 (11.1%). These others
include one testicular, one ovarian, four breasts, and last
one unknown (adenocarcinoma) (please refer to sum-
mary of distribution of primary sites as compared to
SCC and non-SCC at Table 2).
Oral cavity patients had selective neck dissection while

others underwent incisional biopsies of most suspicious
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node (methods included direct FNC or US guided).
However, needle biopsies were not correlated to open
surgical results.

Imaging examination technique
All CT scans were performed with 128-multi-channel
(Toshiba-Aquillion). Scanning parameters were as fol-
lows: 1 table pitch, 120 kVp, 140 mAs, and 1.5 mm
thickness. A 100 mL of nonionic contrast material
(Omnipaque 350 mg/ml) was injected at by a bi-phasic
mode of injection followed by a 20mL saline flush.

Imaging analysis
A head and neck radiologist with 12-year experience in
head and neck radiology subspecialty reviewed two sets
(SCC and non-SCC) of neck CT. The task was to assess
the characteristics of the abnormal lymph nodes (num-
ber, margin types, enhancement patterns, size, bilateral-
ity, necrosis, and grouping).
The following imaging criteria were evaluated:

1) Laterality: unilateral (ipsilateral or contra-lateral)
versus “bilateral” versus “midline” disease is
reported.

2) Node size: this is reported in axial plane measuring
both short and long-axis diameter encompassing
the outer margins.

3) “Levels” and “groups” of nodes involved: nodal
grouping and levels according to known
classification, adopted by “site Classification for
Lymph Nodes From American Head and Neck
Society and American Academy of Otolaryngology-
Head and Neck Surgery” [21, 22].

4) Periphery/margin of nodes: these are reported as
“irregular” versus “regular.” No comment was made
on extra-capsular margins as this hard to correlate
with biopsy after operative excision.

5) Shape of the node: these include rounded, oblong,
oval, and oval to oblong. The rounded node is
defined as that node having a long-to-short axis ra-
tio of less than 2 mm. The oblong node is having a
long-to-short axis ratio of more than 2 mm and
more prominent in appearance than oval, while the
oval is the normal expected pea-shaped node with
or without loss of margin.

6) Grouping/clustering of drainage nodes: this image
criterion is coined to multiple involved nodes;
groups of > 3 lymph nodes at any given nodal

Table 1 Distribution of pathologies among two groups of patients

SCC Non-SCC

Total number of cases 94 64

Number of cases according to
underlying pathology

Hypopharynx 37, oral cavity/oropharynx 22, larynx 15,
lung 9, laryngectomies 3, skin SCC 8

Thyroid 36, nasopharyngeal carcinoma 10, sino-nasal 2,
cutaneous melanoma 1, others 15

Table 2 Comparison between the two studied groups according to demographic data

SCC Test of sig. p

SCC (n = 94) Non-SCC (n = 63)

Groups

Neck 84 (89.4%) 55 (87.3%) χ2 = 0.158 0.691

Non-neck 10 (10.6%) 8 (12.7%)

Sex

Male 72 (76.6%) 25 (39.7%) χ2 = 21.768* < 0.001*

Female 22 (23.4%) 38 (60.3%)

Age (years)

< 30 1 (1.1%) 10 (15.9%) χ2 = 28.979* < 0.001*

30-39 2 (2.1%) 9 (14.3%)

40-49 11 (11.7%) 13 (20.6%)

50-59 21 (22.3%) 10 (15.9%)

60-69 38 (40.4%) 13 (20.6%)

70+ 21 (22.3%) 8 (12.7%)

Median (min.-max.) 64 (21-90) 47 (17-86) t = 5.119* < 0.001*

Mean ± SD. 61.68 ± 12.22 48.57 ± 17.7

χ2 chi square test, t Student’s t test, p p value for comparing between the two studied groups
*Statistically significant at p ≤ 0.05
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drainage level. The grouped/clustered nodes are
further sub-classified into “conglomerate” versus
“non-conglomerated” nodes. Conglomeration of
lymph nodes was considered as juxtaposed lymph
nodes; nearly sharing stuck-together walls that can-
not be clearly delineated from each other with ef-
facement of intervening fat.

7) Presence or absence of necrosis: necrosis is defined
as the presence of intra-nodal identified > 2 mm in-
ternal hypo-density, showing a near water attenu-
ation on CT (10-25 HU). Even few small foci in an
essentially solid node will make this node termed a
necrotic node. As regards the necrosis, the nodes
are further sub-classified into (A) “Necrotic”, (B)
“non-Necrotic,” and (C) “Cystic.” These are further
evaluated as follows:
A) The necrotic nodes are further analyzed as

regards the following imaging criteria related to
the necrosis, including the following
(summarized in Fig. 1):

a) The epi-center of necrosis within nodal substance:
central versus peripheral.

b) Thickness of margin of necrosis within the node is
defined as thin < 1 mm, thick 1-3 mm; very thick >
3 mm.

c) The inner margin of necrosis is defined as regular
versus irregular.

d) Heterogeneity versus homogeneity: the necrosis
itself is considered as heterogeneous if any of these
criteria is seen: septa, debris, globulin, calcifications,
or nodules.

e) The enhancement of this peripheral margin:

i. Iso-enhancement if near to the attenuation of head
and neck muscles

ii. Mild to moderate hyper-enhancement (> muscle
and < thyroid)

iii. Very hyper-enhancing: equal to or above thyroid or
vessel enhancement
B) Non-necrotic lymph nodes were further sub-

classified according to “Homo/Heterogeneity” of
enhancement, as those showing homogeneous
or heterogeneous enhancement. “Degree of
enhancement” of the node is sub-classified as
follows: (1) iso-enhancement if near to the
attenuation of head and neck muscles, (2)
moderate hyper-enhancement is higher than
muscle and less than thyroid, (3) very hyper-
enhancing: equal to or above thyroid and vessel
enhancement.

C) Cystic nodes: The term cystic is confined only
to near wholly necrotic nodes with near
homogenous pure fluid attenuation and thin <
0.1 mm nodal margin or even imperceptible.
These are analyzed further into presence or
absence of calcification or solid nodules.

Statistical analysis of the data
Statistical analysis of the data with comparison of im-
aging variable between SCC and non-SCC nodal groups:
data were fed to the computer and analyzed using the
IBM SPSS software package version 20.0 (Armonk, NY:
IBM Corp). Qualitative data were described using num-
ber and percent. Kolmogorov-Smirnov test was used to
verify the normality of distribution. Quantitative data
were described using range (minimum and maximum),
mean, standard deviation, and median. The significance
of the obtained results was judged at 5% level. The used
tests were (1) chi-square test for categorical variables, to
compare between different groups, (2) Fisher’s exact or
Monte Carlo correction, (3) Student’s t test.

Results
Regarding the laterality of nodes, the majority of 131
(83.4%) had unilateral disease, only two of them had

Fig. 1 A case of retro-molar molar trigone squamous cell carcinoma (yellow arrow in “ a”), with associated metastatic necrotic nodes at level II
(b), showing thin peripheral margin and is not termed cystic in our study. This shows thin rim with regular margin. Other nodes are more solid
with tiny necrotic foci and moderate hyperenhancement (c). The features are all in favor of squamous cell carcinoma node
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isolated contra-lateral disease in two patients with oral
cavity primary. Bilateral disease was seen in 23 (14.6%).
Isolated midline disease was seen in only 3 (1.9%), two
of them had single Delphian nodes in thyroid cancers,
and a single midline sub-mental node was also observed
in oral cancer case.
As expected, the jugulodigastric-JGD (level II) nodes

had the greatest burden disease being involved in the
highest ratio of patients (92 patients IIA and 63 for IIB,
representing = 58.6% and 40.1% respectively). These
nodes represent the sentinel nodes of head and neck
cancer. All involved nodes came from primary head and
neck cancers apart from single cases of breast cancer
with extensive supra-clavicular and deep cervical nodes.
Level I nodes had the second-highest prevalence,
counted as 57 (36.3%) for IA and 25 (15.9%) for level IB.
Their primaries are prevalent in the oral cavity (oral
tongue, gingiva, and alveolar margin). Level III nodes
had the third-highest prevalence, 57 (36.3%), usually
noted in association with level II nodes, and not in
isolation.
Level IVA was seen in 15 cases (9.6%) and level IVB in

30 cases (19.1%). Those were never seen isolated. They
were involved in thyroid cancer in combination with
levels III and supra clavicular or with level II (JDG) in
the oral cavity and oropharynx after crossing the sentinel
II nodes. Level V was involved in 12 (7.6%), 4 were in
the five cases of NPC, a single case atypically involved in
oropharyngeal mass with extensive deep cervical adeno-
pathies, 4 were thyroid cancers, and the remainder are
primaries outside the head and neck regions.
Level VI nodes were involved in 12 patients (7.6%),

seen exclusively in visceral space malignancies (i.e., thy-
roid). Parotid nodes were involved in 5 (3.2%), all of
which originated from superficial tumors (skin). Isolated
para-pharyngeal space adenopathies were seen in 4
(2.5%), all had primary thyroid cancers. Retropharyngeal
adenopathies were never seen in isolations. These were
involved in 12 (7.6%); they were seen in oropharyngeal,
NPC, sino-nasal, and thyroid cancers. The supra clavicu-
lar had high prevalence, seen in 26 patients (16.6%):
these involved all the 18 patients with primaries out-
side the heads and neck regions. However, the thyroid
gland had the highest prevalence of supra-clavicular
metastatic nodes and was always involved with level
III or IV nodes in the same patient. Delphian node
was involved in 8 patients; all had primary thyroid
cancer.
Comparing nodal level and group involvement be-

tween SCC and non-SCC revealed: Involvement of JGD,
sub-mental, and supra-clavicular nodes had statistically
significant difference among SCC and non-SCC groups.
This is well expected as JGD represents the nodal senti-
nel drainage of upper aero-digestive SCC lesions mostly

represented by the oral cavity and oropharynx. The in-
volvement of level II was shown in 67 (71.3%) of SCC
groups compared to 25 (39.7%) in non-SCC, while level
IIB was seen in 41 (43.6%) compared to 22 (24%). A key
difference between both groups is that involvement of
level IIA/B in SCC could occur solely or in combination
with level I or less likely with more caudal nodal levels.
On the other hand, involvement of level IIA/B in non-
SCC always occurred in combination with other more
caudal “sentinel” levels including III, IVA/B, and supra-
clavicular nodes. Involvement of supra-clavicular nodal
groups also had statistical significance between both
groups, being higher in non-SCC groups (15 (23.8%)) as
compared to 11 (11.7%) in SCC groups (Table 3 shows
laterality, nodal levels, and groups involved).
The study showed multiple-nodal involvement in 94

(59.9%) of total 157 cases, as compared to 63 (40.1%) of
single-nodal involvement. Out of the “multiple nodal In-
volvement,” the sign of “grouping” was seen in 69 cases:
56 (59.6%) showed grouping without conglomeration,
while 13 (13.8%) showing grouping and conglomeration.
Six out of conglomerated nodes (total are 13) had pri-
mary thyroid cancers while others had primaries of oral
cavity, oropharynx, and hypo-pharynx as well as single
case of testicular cancer (non-SCC). The non-grouping
was seen in 25 (26.6%). The “grouping” of nodes usually
points to metastatic nature. However, this sign of group-
ing plus or minus conglomeration had no statistical
significance among the SCC and non-SCC groups (Table
4). Figures 2, 3, 4, 5, and 6 show illustrated cases of SCC
and non-SCC metastatic nodal groups and how
constellation of described imaging criteria is used in
combination to differentiate the two categories on CT
basis.
Necrotic nodes as defined in our study showed higher

prevalence among metastatic nodes in both groups con-
stituting a total of 107 (68.2%) of the total case toll, as
compared to “non-necrotic” solid nodes 31 (19.7%), and
“cystic” nodes 19 (12.1%). The necrosis was almost cen-
tral in the highest majority of cases (95.3%). Margins of
necrosis with different thickness and regularities were
evaluated: combination of thick and irregular margin
had the highest incidence of 49 (45.8%) among the total
number of cases, followed by thick regular margin
(29.9%). Heterogeneity of necrosis itself had prevalence
over homogenous ones (72%). Statistical comparison be-
tween SCC and non-SCC groups showed that the criter-
ion of necrosis itself was statistically significant in SCC
as compared to non-SCC (n = 74: 78.7%) in SCCs
compared to (n = 33: 52.4%) in non-SCC. The rim of
enhancement around the necrosis was mostly iso-
enhancing in SCC nodes, as compared to non-SCC
(hyper to very hyper). This sign also had some statisti-
cally significant difference (Table 5).
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Cystic nodes had a very good statistical significance
among both groups: They were found in 3 (3.2%) of
SCC patients, and in 16 (25.4%) of non-SCC patients.
The SCC cystic nodes had prevalence in oral cavity
nodes while non-SCC cystic nodes were mainly from
thyroid primaries, apart from single testicular cases.
However, intrinsic imaging details of a cystic node can
adequately separate thyroid form non-thyroid metastatic
adenopathies. Thyroid papillary nodes show with cystic
nodes showed combination with one of two: calcification
and/or moderate or very hyper-enhancement in mural
nodules or peripheral perceptible rims. The medullary
and anaplastic metastatic nodes in our study showed
mainly non-necrotic solid adenopathies with variable de-
grees of mild to very hyper-enchantment.
Non-necrotic nodes had no statistical significance be-

tween the two groups, counted as 17 (18.1%) in SCC
nodes compared to 14 (22.2%) in non-SCC nodes. Still,
intrinsic imaging criteria of solid non-necrotic nodes
have not been detailed in our study. Still, solid

metastases of thyroid primaries had variable degrees of
hyper-enhancement (mild to very hyper-enhancement).
The periphery of nodes was mostly regular (73 (77.7%))
of SCC and 48 (76.2%) in non-SCC. This shows that
marginal irregularity is not highly prevalent in metastatic
nodes altogether, in contra-distinction to non-neoplastic
inflammatory nodes where peri-nodal inflammation and
peri-adenitis is usually prevailing (Table 6).

Discussion
To the best of our knowledge, only a single previous
published research has discussed the role of enhanced
neck CT in differentiation between SCC and non-SCC
metastatic nodes. This was made by Lee NY et al. [23]
who performed a similar retrospective study on a slightly
smaller sample of patients including a total of 105 pa-
tients, encompassing both SCC and non-SCC groups. In
their study, the SCC patients constituted a smaller per-
centage of 46 patients compared to 50 SCC patients. In
contrary, our study had much higher SCC patients 94

Table 3 Comparison between the two studied groups according to distribution (laterality and nodal level)

SCC χ2 p

SCC (n = 94) Non-SCC (n = 63)

Laterality

Unilateral 77 (81.9%) 54 (85.7%) 1.876 MCp = 0.380

Midline 1 (1.1%) 2 (3.2%)

Bilateral 16 (17%) 7 (11.1%)

Involved nodal groups and levels

IA 27 (28.7%) 30 (47.6%) 5.824* 0.016*

IB 21 (22.3%) 4 (6.3%) 7.205* 0.007*

IIA 67 (71.3%) 25 (39.7%) 15.519* < 0.001*

IIB 41 (43.6%) 22 (34.9%) 1.187 0.276

III 25 (26.6%) 32 (50.8%) 9.551* 0.002*

IVA 3 (3.2%) 12 (19%) 10.974* 0.001*

IVB 3 (3.2%) 27 (42.9%) 38.395* < 0.001*

V 3 (3.2%) 9 (14.3%) 6.577* FEp = 0.014*

VI 5 (5.3%) 7 (11.1%) 1.793 FEp = 0.225

Parotid 5 (5.3%) 0 (0%) 3.461 FEp = 0.083

Para pharyngeal 1 (1.1%) 3 (4.8%) 2.078 FEp = 0.303

Pre auricular 1 (1.1%) 0 (0%) 0.675 FEp = 1.000

Retropharyngeal 7 (7.4%) 5 (7.9%) 0.013 FEp = 1.000

Peri vertebral 1 (1.1%) 1(1.6%) 0.082 FEp = 1.000

Supra clavicualr 11 (11.7%) 15 (23.8%) 4.002* 0.045*

Dissection bed 1 (1.1%) 1(1.6%) 0.082 FEp = 1.000

Mediastinal 0 (0%) 2 (3.2%) 3.023 FEp = 0.159

Delphian 0 (0%) 8 (12.7%) 12.577* FEp = 0.001*

EJV 9 (9.6%) 0 (0%) 6.399* FEp = 0.011*

χ2 chi-square test, MC Monte Carlo, FE Fisher’s exact, p p value for comparing between the two studied groups
*Statistically significant at p ≤ 0.05
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(59.9%), as compared to non-SCC 63 (40.1%). This was
nicely expected in view of the common incidence of
head and neck SCC, being the most common histo-
pathological subtypes. They included sites outside the
head and neck (breast, cervix, gall bladder, prostate and
colon, and single case of unknown primary). Our pa-
tients with distant sites included primaries of lung,
breast, ovaries, testes, esophagus, and a neuro-
ectodermal tumor as well as a single unknown primary
adenocarcinoma. These constituted 18 (11.5%) of the
total study cases [23].
In their study, patients in the SCC group (36–89 years,

mean: 63.0 years) were significantly older than those in

the non-SCC group (16–81 years, mean: 56.1 years). This
was in good correlation with our study: the SCC pa-
tients were older (64 (21–90 years), compared to
non-SCC group 47 (17–86 years). In their study, Lee
et al. [23] stated that various primary cancers were
included in this study with a high proportion of
young thyroid cancer cases in the non-SCC group
(22/50) correlated to this result. However, in our
study, this was not the case since our thyroid cases
include old-onset papillary carcinomas and anaplastic
variant. Still, the oldest of patients of SCC occupied
primaries of lung, oropharynx, hypopharynx, and lar-
ynx (> 60 years of age) [23].

Table 4 Comparison between the two studied groups according to different imaging parameters

SCC χ2 p

SCC (n = 94) Non-SCC (n = 63)

Necrotic

Non-necrotic 17 (18.1%) 14 (22.2%) 19.536* < 0.001*

Necrotic 74 (78.7%) 33 (52.4%)

Cystic 3 (3.2%) 16 (25.4%)

Necrosis central/peripheral (n = 107) (n = 74) (n = 33)

Central 72 (97.3%) 30 (90.9%) 4.030 MCp = 0.116

Peripheral 0 (0%) 2 (6.1%)

Central and peripheral 2 (2.7%) 1 (3%)

Margin regularity (n = 107) (n = 74) (n = 33)

Irregular 41 (55.4%) 16 (48.5%) 0.439 0.508

Regular 33 (44.6%) 17 (51.5%)

Enhancing margin thickness (n = 107) (n = 74) (n = 33)

Thin 13 (17.6%) 5 (15.2%) 0.246 0.884

Thick 56 (75.7%) 25 (75.8%)

Very thick 5 (6.8%) 3 (9.1%)

Combined (n = 107) (n = 74) (n = 33)

Irregular + thin 3 (4.1%) 1 (3%) 2.292 MCp = 0.867

Irregular + thick 36 (48.6%) 13 (39.4%)

Irregular + very thick 2 (2.7%) 2 (6.1%)

Regular + thin 10 (13.5%) 4 (12.1%)

Regular + thick 20 (27%) 12 (36.4%)

Regular + very thick 3 (4.1%) 1 (3%)

Pattern/heterogeneity of central necrosis (n = 107) (n = 74) (n = 33)

Homogenous 21(28.4%) 9 (27.3%) 0.014 0.906

Heterogeneous 53 (71.6%) 24 (72.7%)

Degree of rim enhancement in necrotic node (n = 107) (n = 74) (n = 33)

ISO 68 (91.9%) 18 (54.5%) 24.112* MCp < 0.001*

Hyper 2 (2.7%) 8 (24.2%)

Mild hyper 4 (5.4%) 2 (6.1%)

Very hyper 0 (0%) 5 (15.2%)

χ2 chi-square test, MC Monte Carlo, p p value for comparing between the two studied groups
*Statistically significant at p ≤ 0.05
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In their study, Lee et al. [23] stated that 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). Our
study also showed similar results, SCCs had prevalence
in males (76.6%), while the non-SCC had prevalence in
females (60.3%). Thyroid cancer was noted in 22 patients
out of 50 non-SCCs in their study, as compared to 36
out of 36 non-SCCs in our study. Thyroid cancer was

much more frequent in females than in males (female to
male ratio, 18:4). In our study, thyroid cancer was also
much more frequent in females than in males (female to
male ratio, 19:7). In the previous reports by Muir et al.
[24] and Voutilainen et al. [25] stated that the female-to-
male ratio of thyroid cancer ranged from 2:1 to 5:1 in
most populations [23–25].

Fig. 3 A 34-years-old man with cystic node on right side: (a)
showing homogenous cystic node as coined in our study (b)
showing moderately hyper-enhancing nodules (yellow arrow). Both
nodal components are shown in the coronal image in (c) and a
necrotic node is seen at level IV at (d). Imaging suggested non-
squamous cell carcinoma metastatic node and thyroid primary
highly suspected though not shown at all on computed
tomography. Ultrasound-guided biopsy confirmed papillary thyroid
carcinoma

Fig. 4 A case of 63-year-woman of prior old (10 years ago) of operated
thyroid cancer with multiple questionable cervical nodal swellings. (a)
Shows clear thyroidectomy bed. (a and b) Shows grouped bilateral
markedly necrotic nodes with smooth regular iso to mild hyper-
enhancing smooth and thin margin, at levels II mainly with grouping and
near conglomeration. A right-sided retropharyngeal node is seen (c).
Features are in favor of being squamous cell carcinoma metastatic nodes
over the non-squamous cell cancer nodes, putting down the possibility of
thyroid recurrence. (d) Shows the primary oropharyngeal primary
squamous cell carcinoma proved later. The signs helped to differentiate a
new squamous cell carcinoma metastatic node and not a non-squamous
cell “thyroid”metastatic node regarding the history of operated thyroid
cancer

Fig. 5 A case of 67 years old of nodal recurrence from previous de-
differentiated thyroid carcinoma. A very huge invasive node on right
side with marked necrosis (a); essentially not central and very thick
hyper-enhancing irregular margin and small non-necrotic IV node
on left side (b), showing moderate to very hyper-enhancement

Fig. 2 A case of 82-year-old male patient with hypopharyngeal
squamous cell carcinoma. This is associated with right-sided necrotic
nodes at IIB and III. They show central necrosis at the largest node
with a very thick irregular margin showing slight “hyper-enhancement,”
and grouping non-conglomerated appearance. (a) Shows the main tumor
and nodal disease at two levels, while (b) image shows the longitudinal
tumor. The features of “necrosis” are consistent with squamous cell
carcinoma metastatic node according to our study
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In the study by Lee et al. [23], 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. They reported a statistically significant dif-
ference between the SCC group and the non-SCC group
except for cases of thyroid cancer. In our study, the
measurement of nodal size was made only as part of
routine work and not meant for being part of statistical
analysis. However, a total of 39 patients had nodes
greater than 3 cm in maximum axial diameter, 20 of
them were SCC patients. The four cases in our study
having > 6 cm longest axial diameter was seen in 3 non-
SCC compared to single SCC. Evaluation of nodal size
as part of characterization of nodal metastases or differ-
entiation of SCC from non-SCC needs larger patient
samples with trial to separate thyroid patients [23].
The nodal levels of IA and IB had statistical signifi-

cance between the two groups. These are nearly solely
involved in oral cavity and oropharyngeal cancers with
or without upper deep cervical nodes (jugulodigastric-
JDG nodes). These would not show isolated involvement
in cases of thyroid cancers without more caudal deep
cervical nodes. Also, levels IVB and supra-clavicular
nodes showed statistical difference, being involved in

most of thyroid cancers with variable involvement of
level VI, Delphian, or III. Isolated Delphian node in-
volvement is nearly pathognomonic in thyroid cancers.
Unexpectedly, the involvement of level VI had no statis-
tical significance between the SCC and non-SCC. This
could be attributed to the fact that the study included
primary and post-operative cases. The operated cases as
laryngectomies (SCC) may have non-regional nodal de-
posits at level VI due to altered and inter-mixed lym-
phatics following surgical dissections. However, the
exclusive involvement of VI in the primary presentation
of cervical nodal metastasis points to visceral space,
non-SCC malignancy mostly of thyroid cancer.
The study of the criterion of grouping as a sign of ma-

lignancy in nodes revealed no statistical significance be-
tween the two groups. Grouping with conglomeration
was seen in 30 (58.8%) of SCC patients, compared to 26
(60.5%) of non-SC groups. While grouping without con-
glomeration was seen in 6 (11.8%), compared to 7
(16.3%) of the non-SCC. This was attributed to the fact
that conglomeration was seen in oral cavity SCC meta-
static nodes and some types of thyroid cancer nodal me-
tastases. This was in disagreement with results by Lee
et al.; they coined the term of conglomeration to be
equivalent to the description of simple grouping in our
stud. They show statistical significance, being more com-
monly and more frequently observed in the SCC group
(55.6%) than in the non-SCC group (44.4%). Conglomer-
ation and grouping are used synonymously in literature;
it is described as grouping of at least three lymph nodes
and has been used as a morphologic criterion for the
diagnosis of SCC of the head and neck region [26].
Previous reports have demonstrated that the detection

of intra-nodal necrosis in patients with primary head
and neck tumors is the most reliable sign of being a
metastatic node [24, 27]. Necrosis is frequently seen in
nodal metastases from SCC of the head and neck, and it
was used for differentiation form in non-metastatic
nodes [8, 28, 29]. In the study by Lee NY et al. [23], they

Table 5 Comparison between the two studied groups according to different parameters: margins and shape

SCC χ2 p

SCC (n = 94) Non-SCC (n = 63)

Outer margins/periphery of node

Regular 73 (77.7%) 48 (76.2%) 0.046 0.830

Irregular 21 (22.3%) 15 (23.8%)

Shape

Rounded 80 (85.1%) 53 (84.1%) 10.307* MCp = 0.008*

Oblong 4 (4.3%) 9 (14.3%)

Oval 8 (8.5%) 0 (0%)

Oval to oblong 2 (2.1%) 1 (1.6%)

χ2 chi-square test, MC Monte Carlo, p p value for comparing between the two studied groups
*Statistically significant at p ≤ 0.05

Fig. 6 A 25 years old female with asymmetric thickening of
nasopharyngeal recess in a proven NPC (a) and necrotic SSC node
at nodal level II on the left side (b)
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revealed no significant difference in the presence of ne-
crosis between the two groups. In disagreement with
their study, ours revealed good statistical significance of
the sign of necrosis between the two groups, showing
high prevalence between the two groups, occurring in 74
(78.7%) of the SCC patients compared to 33 (52.4%) of
non-SCC. A good explanation for this disagreement is
that their study did not separate the cystic form necrotic
nodes. In our study, cystic nodes are considered as a
separate group and are further sub-classified according
to combination with fine calcifications and hyper-
enhancing wall or nodules. Please refer to Figs. 2, 3, 4, 5,
and 6 for comparison of nodal groups.
When analyzing the intrinsic details of nodal morph-

ology regarding nodal necrosis, our study tried to
analyze different combinations of marginal thickness
and smoothness versus regularities. The combination of
thick margin with either regularity or irregularities had
the highest prevalence between the two groups.
Similarly, Lee et al. [23] pointed out that there was no
significant difference in the ratio of lymph nodes with
thick irregular wall enhancement to total lymph nodes
between the SCC group and the non-SC group except
for cases of thyroid cancer.
Our study had several limitations. First, the total sam-

ple size, though larger than our preceding example made
by Lee et al. [23], still larger group of patients could give
more significant statistical results. Second, this is a retro-
spective review of patients who underwent imaging in-
vestigations as part of the assessment for head and neck
metastasis. Third, pathological confirmation by operative
biopsy was not achieved in all patients. Fourth, thyroid
cancer metastatic nodes are supposed to have distinct
features among the non-SCC and these are recom-
mended for further evaluation in separate consideration
and in larger group of patients.

Conclusion
In conclusion, a combination of metastatic-looking adeno-
pathies in certain nodal groups could suggest underlying
squamous cell carcinoma or non-squamous cell carcin-
oma. Nodal necrosis, separating the “cystic” group, and

involvement of nodal levels II and I in isolation from cau-
dal deep cervical nodes in older aged men; both were sta-
tistically significant in the SCC compared to non-SCC.
Though not showing statistical difference, the grouping
+/− conglomeration and multiple or non-single nodal
group/level involvement could show statistical significance
with larger study size and separation of thyroid metastatic
group.
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Table 6 Comparison between the two studied groups according to grouping

Grouping SCC χ2 p

SCC (n = 94) Non-SCC (n = 63)

Single 43 (45.7%) 20 (31.7%) 3.077 0.079

Multiple 51 (54.3%) 43 (68.3%)

If Multiple (n = 94) (n = 51) (n = 43)

No grouping 15 (29.4%) 10 (23.3%) 0.687 0.709

Grouping 30 (58.8%) 26 (60.5%)

Grouping—conglomeration 6 (11.8%) 7 (16.3%)

χ2 chi-square test, p p value for comparing between the two studied groups
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