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The Varied Presentations of Papillary Thyroid Carcinoma Cervical 
Nodal Disease: CT and MR Findings 

Peter M. Som, Margaret Brandwein, Mika Lidov, William Lawson, and Hugh F. Biller 

PURPOSE: To review the varied presentations of metastatic cervical lymph node disease in 
patients with papillary thyroid carcinoma. METHODS: Thirteen cases were retrospectively col­
lected and their clinical, imaging, surgical, and pathologic material was reviewed. In the cases 
reviewed there was no clinical or imaging evidence of a primary thyroid mass. RESULTS: On CT, 
metastatic nodes can have multiple discrete calcifications, appear as benign cysts or hyperplastic 
or hypervascular nodes, or have areas of high attenuation which reflect intranodal hemorrhage 
and/or high concentrations of thyroglobulin. On MR, the nodes can have low to intermediate T1-
and high T2-weighted signal intensities or high T1- and T2-weighted signal intensities, the latter 
reflecting primarily a high thyroglobulin content. CONCLUSION: If any of these varied appearances 
of cervical lymph nodes are identified on CT or MR, especially in a woman between 20 and 40 
years of age, the radiologist should suspect the diagnosis of papillary thyroid carcinoma, even in 
the absence of a thyroid mass. 

Index terms: Thyroid gland, neoplasms; Carcinoma; Neck, computed tomography; Neck, magnetic 
resonance 
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Usually by the time a patient is sent for a 
sectional imaging examination of the head and 
neck to evaluate cervical metastatic disease, the 
primary site is already known. It is in only about 
5% of patients that metastatic cervical ade­
nopathy presents clinically with no known pri­
mary site (1). In such patients, malignant neck 
disease is suspected because the clinician pal­
pates rock-hard, nontender, usually nonpainful, 
and often fixed nodes. But occasionally, despite 
good clinical examination and sectional imaging 
studies, the diagnosis of metastatic disease is not 
initially made. We have collected 13 cases of 
papillary thyroid carcinoma, all of which pre­
sented initially as undiagnosed malignancies. 
These cases and their computed tomography 
(CT) and magnetic resonance (MR) findings are 
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reviewed to demonstrate the often unusual and 
varied nature of this tumor. 

Materials and Methods 

We retrospectively reviewed our clinical case material 
since 1985 to search for cases of papillary thyroid carci­
noma that presented clinically with what seemed to be 
benign neck disease, without suspected thyroid tumor. We 
found 13 cases that had either CT or MR studies. There 
were 8 women and 5 men who ranged in age from 21 to 
75 years with a mean age of 42.2 years (if the one patient 
75 years of age is excluded, the mean age is 39.4 years) . 
The CT scans were performed on either an 8800 (1 patient) 
or 9800 (9 patients) scanner (General Electric Medical , 
Milwaukee, Wis) as noncontrast and postcontrast axial 5-
mm contiguous studies. The MR scans were performed on 
either an Elscint 0.5-T Gyrex S5000 unit (Elscint, Boston , 
Mass) ( 1 patient) or a 1.5-T Signa scanner (General Electric 
Medical) (2 patients) as 5-mm-thick sections with 1- to 3-
mm interspace gap. There were short-repetition-time/ 
short-echo-time (500-750/11-30) and long-repetition-
time/short- and long-echo-time (200-3500/20-35, 80-
100) studies. There usually were 2 excitations, and the 
matrix size varied as 256 X 192 or 256 X 128. Axial scans 
were available in all cases, and most studies also had 
coronal and sagittal scans. Postcontrast (Magnevist, Berlex, 
Wayne, NJ) studies were also obtained in 2 cases with a 
dose of 0 .1 mmol/kg. The images shown are representative 
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Fig. 1. Axial noncontrast CT scan shows a right-sided lymph 
node (arrow) that has multiple discrete calcifications within it. 

Fig. 2. Axial postcontrast CT scan shows a uniformly thin­
walled cystic lymph node (arrow) . There is slight enhancement of 
the rim. 

of these studies (Figs 1-8). All of the nodes identified on 
the CT and MR scans were resected at surgery . Each node 
was correlated for position with the scans and studied 
histologically. However, thyroglobulin levels were measured 
only on the nodes identified on the MR scans. 

Results 

Of the 10 patients who had CT scans, 3 had 
enlarged, posterior triangle (level V) lymph nodes 
that, with the exception of scattered multiple 
discrete calcifications, were of a homogeneous 
attenuation that was slightly less than that of 
muscle (Fig 1). Five patients had CT findings of 
a uniformly thin-walled cyst (Fig 2). In 1 case the 
cyst wall was enhancing; in 4 cases, the cyst wall 
was barely identifiable (Fig 3). These cystic nodes 
were located either in the posterior triangle (level 
V) (2 patients) or in the submandibular (level 1) 
region (3 patients). There were 2 additional pa­
tients who had nodal enhancement on their CT 
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scans. In 1, there was fairly uniform diffuse en­
hancement of several bilateral submandibular 
(level 1), jugulodigastric (level II and upper level 
III), and upper posterior triangle (level V) nodes 
(Fig 4). The other patient had a partially enhanc­
ing (this area was also of a high attenuation on a 
noncontrast CT scan) and partially cystic node in 
the upper infraomohyoid neck (level IV) (Fig 5). 
Of the 3 patients who had MR studies, 1 had a 

Fig. 3. Axial postcontrast CT scan shows a mucoid attenuation 
cystlike lymph node in the left submandibular-jugulodigastric 
region (arrow) . There is almost no identifiable cyst wall . 

Fig. 4. Axial postcontrast CT scan shows multiple bilateral 
enhancing lymph nodes. Most of the larger lymph nodes are in 
the right submandibular and jugulodigastric region (black arrows). 
There are also bilateral posterior triangle enhancing lymph nodes 
(white arrows). Curved arrow indicates right submandibular gland. 
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Fig. 5. Axial postcontrast CT scan shows a partially cystic and 
partially enhancing left internal jugular chain lymph node (arrow) . 
The enhancing portion of the lymph node also had a high 
attenuation on a noncontrast study. 

solitary posterior triangle (level V) node that had 
a high signal intensity on both T1-weighted and 
T2-weighted scans (compared with muscle) (Fig 
6); 1 patient had several bilateral jugulodigastric 
and posterior triangle nodes. One of these nodes 
had high T1- and T2-weighted signal intensity; 
the remaining nodes had low to intermediate T1-
weighted and high T2-weighted signal intensities 
(Fig 7). The last patient had multiple, albeit pri­
marily unilateral, bilateral internal jugular nodes 
(levels Ill and IV). Most of these nodes had rela­
tively low T1-weighted and high T2-weighted 
signal intensities; however, 1 node had high T1-
and T2-weighted signal intensities (Fig 8). All 13 
patients had grossly normal thyroid glands on 
clinical examination and either CT or MR studies. 
These sectional imaging appearances follow. 

On CT: 
1. Cystic node with a thin, uniform enhancing 

rim. 
2. Homogeneously enhancing node. 
3. Node with variably sized small discrete calci­

fications. 
4. Normal hyperplastic-appearing node. 
5. Node with areas of high attenuation that rep­

resent hemorrhage. 

OnMR: 
1. Node with low to intermediate T1-weighted 

signal intensity and high T2-weighted signal 
intensity. 

2. Node with high T 1-weighted signal intensity 
and high T2-weighted signal intensity. The 
high T 1-weighted signal could be caused by 
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either hemorrhage or high thyroglobulin con­
centration. 

All of the lymph nodes had microscopic pap­
illary thyroid tumor cells, usually forming follicles. 
Only the one lymph node that had a mixed cystic 
and high-attenuation CT appearance had gross 
hemorrhage at pathology. 

The three lymph nodes that had high T1-
weighted signal intensity had intranodal blood 
pools with hypervascularity but no dot formation. 
All of these nodes had large amounts of thyro­
globulin (colloid). 

Discussion 

Fewer than 1% of all malignancies in the United 
States are caused by thyroid carcinomas, and 
about 60% of these tumors are papillary thyroid 
cancers (2, 3). Of those thyroid cancers occurring 
in patients younger than 40 years of age, papillary 
is by far the most common form, representing 
up to 62% of the cases (4). Papillary thyroid 
carcinoma occurs more commonly in female pa­
tients than in male patients (2.3: 1 ), and the age 
group involved is usually between 20 and 50 
years. Pathologically, papillary thyroid carcinoma 
in cervical lymph nodes can vary in its architec­
ture. It may form largely papillary structures on 
fibrovascular stalks, which are associated with 
psammoma bodies (the result of degeneration of 
the tips of the papillae) and a paucity of colloid. 
Alternately, this tumor may grow mostly as fol­
licles (follicular variant), which is associated with 
colloid (thyroglobulin) production. There is no 
known prognostic significance to this variability. 
Nodal cystic degeneration is common, and intra­
cystic hemorrhage can occur. Calcification and/ 

Fig. 6. Axial T1-weighted (757 / 22) MR scan shows a high­
signal-intensity left posterior triangle lymph node (arrow). This 
lymph node also had a high T2-weighted signal intensity. 
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Fig. 7. A, Axial T1-weighted (600/15) 
MR scan shows two right posterior triangle 
lymph nodes, one of which has a high signal 
intensity (large arrow) and one of which has 
an overall intermediate signal intensity 
(small arrow). 

8 , Axial T2-weighted (2400/90) MR scan 
shows that both of the lymph nodes in A 
have high signal intensity . 

Fig. 8. A, Axial T1-weighted (700/25) 
MR scan shows a left jugulodigastric lymph 
node (arrow) that has a high signal intensity . 

8, Coronal T2-weighted (2200/110) MR 
scan shows several left-sided enlarged 
lymph nodes and several smaller right-sided 
lymph nodes, all of which have high signal 
intensity. 

A 

A 

or ossification may be extensive in some cases, 
and psammomatous calcifications overall occur 
in 25% to 40% of the specimens (3, 4). Approx­
imately 50% of patients have cervical lymph 
node metastasis at the time of initial diagnosis, 
and 22% of these patients have occult thyroid 
tumors (like the cases in this study) (4). Only 
between 2% and 8% of patients have distant 
metastasis, usually to the lungs (5). 

As mentioned, papillary carcinomas frequently 
also contain evidence of follicular carcinoma, and 
some pathologists have suggested the term 
"mixed follicular and papillary carcinoma" as a 
reasonable descriptive diagnosis (3). The pres­
ence of such follicular elements has no definite 
prognostic value, and these cases essentially be­
have as purely papillary carcinomas. 

Metastasis in cervical lymph nodes from a 
thyroid cancer usually can be differentiated path­
ologically from metastasis from a nonthyroidal 
origin. Thyroid tumors have a strong tendency to 
produce large amounts of colloid (stains with 
periodic acid-Schiff) and have little if any mucin 
production (3). 

Thyroid tumor multicentricity is frequent and 
often occurs in patients who have had prior low­
dose irradiation to the head and neck (6) (none 
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of our patients had prior irradiation). Approxi­
mately 10% of these tumors are reported to be 
bilateral. 

The prognosis is excellent when the patient is 
younger than 40 years of age, with the 5- and 
10-year survival rates being 98.8% and 95%, 
respectively. However, when the patient is older 
than 40 years of age, the 5- and 1 0-year survival 
rates are 86.8%, and 72.8%, respectively. Thus 
there is evidence that this cancer has a worse 
prognosis when the patient is older than 40 years 
of age (4). When the tumor is less than 1 em in 
diameter (considered clinically occult), the sur­
vival with or without cervical metastasis is essen­
tially the same as for healthy age- and sex­
matched patients (4). In general, there is a poorer 
prognosis when the primary tumor is greater than 
2 em, when there is extension of the primary 
tumor outside of the thyroid gland capsule, or 
when anaplastic transformation is present (3). 

The role of imaging in aiding the diagnosis and 
management of patients with cervical nodal dis­
ease and in patients with thyroid disease is well 
established in the literature (7 -16). These articles 
show that on CT, thyroid disease has been re­
ported to be in the differential diagnosis of cer­
vical cystic masses; the presence of variable-size 
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nodal calcifications also has been noted. On MR, 
tumor has been reported to have a low to inter­
mediate Tl-weighted and an intermediate to high 
T2-weighted signal intensity compared with 
brain. 

Our experience has shown that metastatic cer­
vical nodal disease also can appear as enhancing 
nodes on contrast CT, a partially cystic node with 
an area of high attenuation (hemorrhage) , and on 
MR as masses with high Tl- and T2-weighted 
signal intensities. As with other malignancies, a 
normal-appearing lymph node on CT or MR still 
can contain metastasis and look like a hyperplas­
tic node. In such cases, metastatic disease is 
diagnosed only at pathologic sectioning. 

Papillary thyroid carcinoma seems to be one 
of the very few malignancies that can completely 
cavitate a lymph node to mimic on sectional 
imaging an apparently "benign cyst" with a 
smooth, even wall. In our experience, only a rare 
eccrine carcinoma has similarly completely cavi­
tated a node. Although other cancers may be 
able to so mimic a benign cyst on CT or MR, it 
seems appropriate to say that based on the liter­
ature and our case material , the most common 
carcinoma to do so is papillary thyroid cancer. 

Papillary thyroid carcinoma has a proclivity to 
have tumor vessels and blood pools within a 
metastatic node and to hemorrhage occasionally, 
especially within a cystic node. Consequently, it 
is reasonable to postulate that sufficient methe­
moglobin may be present within a node to ac­
count for shortening of the Tl relaxation time. 
However, in this limited study, there was no gross 
end-stage evidence (hemosiderin-laden macro­
phages) of red cell breakdown and methemoglo­
bin in those lymph nodes that had short T 1 
relaxation times. Ultraviolet spectrophotometric 
analysis for methemoglobin could not be per­
formed on the specimens. There was , however, 
a high concentration of colloid, which is a large 
macromolecular protein (thyroxine and triiodo­
thyronine are smaller pieces of thyroglobulin). 

These findings raise the possibility that it was 
the high macromolecular protein content of the 
nodes that primarily accounted for the Tl relax­
ation effect. Although in our patients it is impos­
sible to prove beyond any doubt that such is the 
case, as stated, there is evidence in the literature 
to support the contention that it might be the 
protein effect, with or without the methemoglobin 
effect, that accounted for the occasional node 
with Tl shortening (17). 
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Although theoretically diffuse fatty replace­
ment of a lymph node could give a diffusely high 
Tl -weighted signal intensity , such an occurrence 
has not been reported . Only fatty metaplasia of 
the hilum has been observed in reactive nodes. 
Similarly, the benign and malignant lipomatous 
tumors have not been reported to replace struc­
turally the normal lymph node architecture (1 8). 

The differential diagnosis of diseases that cause 
hypervascular lymph nodes and thus significant 
enhancement on CT and MR (as well as conceiv­
ably shortening the Tl relaxation time by having 
associated hemorrhage) is short. Entities such as 
angioimmunoblastic lymphadenopathy with dys­
proteinemia, angiolymphoid hyperplasia with eo­
sinophilia, Kaposi sarcoma, and Castleman dis­
ease (angiofollicular hyperplasia) comprise this 
list of rare diseases. Acute infection with reactive 
regional adenopathy also could account for en­
hancing lymph nodes on CT and MR. Clinically 
each of these diseases can be excluded from the 
differential diagnosis in our case material. 

In summary, papillary thyroid carcinoma 
causes varied cervical lymph node appearances 
on both CT and MR studies that may mimic 
benign disease. An awareness of these different 
appearances, especially when they occur in a 
woman between the ages of 20 and 40 years 
(even with a normal-appearing thyroid gland), 
should allow the radiologist at least to suggest 
the diagnosis of papillary thyroid carcinoma. 
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