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Introduction

Hashimoto’s thyroiditis (HT) is the most common type of 
thyroiditis and the most common autoimmune disease, with 
an annual incidence worldwide of about 1 case per 1,000 
persons (1,2). In the United States and other countries 
where there is sufficient dietary iodine, it is the most 
common cause of hypothyroidism (3).

The key factor in the development of autoimmune 
thyroiditis is the breakdown of immune tolerance. The 
initial production and clonal expansion of self-reactive cells 
occurs in the regional lymph nodes. Later, lymphoid tissue 
develops directly in the thyroid gland (4,5). The cells lining 
the thyroid follicles (thyrocytes), which are the target for 
these autoreactive lymphocytes, are progressively destroyed, 

ultimately leading to hypothyroidism (4). The inflammation 
is primarily mediated by circulating antibodies against 
thyroid tissue (6). High serum thyroid peroxidase antibody 
concentrations are present in 90% of patients with HT, 
and high serum thyroglobulin antibody concentrations are 
present in 20% to 50% of these patients (3,7).

HT is characterized pathologically by lymphocytic 
infiltration of the interstitium, mainly lymphocytes with 
some plasma cells and macrophages (1,3). The lymphoid 
tissue is distributed within and around the lobules, and often 
exhibits large follicles with prominent germinal centers (1,4). 
The inflammatory process also results in oxyphilic changes 
of follicular epithelial cells, parenchymal atrophy of thyroid 
tissue, and varying degrees of fibrosis, imparting a firm 
consistency to the thyroid (8).
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Neck ultrasound (US) has become the most commonly 
used imaging tool in patients with thyroid diseases (9,10). 
Thyroid US of patients with HT generally reveals diffuse 
enlargement of the gland, a heterogenous background, 
and a general decrease in echogenicity. Other sonographic 
findings of HT often include hypervascularity and the 
presence of hypoechoic micronodules with an echogenic 
rim (11-13).

Despite the known involvement of lymphoid tissue in 
the pathogenesis of HT, little investigation has been done 
into the pattern of cervical lymphadenopathy in these 
patients (14). This is of particular importance given the 
long debate over the relationship between HT and thyroid 
cancer, specifically papillary carcinoma of the thyroid (PTC) 
(15,16). Lymphadenopathy is often considered a finding 
concerning for malignancy (17). However, more recent 
studies have found that the presence of benign, enlarged 
cervical lymph nodes is common in HT patients (14,18,19). 
It is important to determine whether the lymphadenopathy 
is a result of the malignancy or the thyroiditis.

This study therefore seeks to describe the cervical 
lymph node findings on US in patients with HT, including 
size, number, anatomic location and ultrasonographic 
characteristics. The characterization of the sonographic 
pattern of lymph nodes in patients with HT may assist 
in improving the diagnosis of HT, as well as preventing 
unnecessary testing of patients for malignancy based solely 
on cervical lymphadenopathy.

Materials and methods

This is a retrospective study of 417 patients from Tulane 
University Medical Center visiting from January 2013 
to September 2014. Of our patients, 366 (87.77%) were 
female and the average age was 52.53±14.96 years. All 
patients underwent a preoperative comprehensive neck 
US and the diagnosis of HT was made based upon final 
surgical pathology. As the control group, 215 patients with 

euthyroid goiter were selected (28 males, 187 females). All 
ultrasounds were performed by a single surgeon who is the 
senior author on this paper.

For each patient included in the study, we recorded the 
following: age; gender; duration of disease (expressed in 
days after diagnosis); thyroid volume by ultrasound; number 
of cervical lymph nodes, cervical level (I-VI), size (short-
axis diameter, long-axis diameter, short axis: long axis-ratio), 
and presence or absence of fatty hilum; thyroid stimulating 
hormone (TSH) level; and dose of Levothyroxine (if 
applicable).

Statistical methods included Fisher’s exact test for the 
categorical variables and two-tailed Student’s t-test for 
the continuous variables. Statistical significance was set as 
(α=0.05). All the analyses were carried out using SAS 9.2 for 
Windows (SAS Institute Inc., Cary, NC, USA).

Results

Our population consisted of a total of 417 patients with 
thyroid disease. The study group included 202 patients 
with HT, and the control group included 215 patients with 
nontoxic goiter. Disease duration for documented HT 
averaged 861.59 days. Gender representation in the study 
population overall was 87.77% female (N=366).

In the group of 215 patients with nontoxic goiter females 
represented 86.98% (N=187), while in the HT group 
females represented 88.61% (N=179) for a total of 366 
females out of 417 patients overall. In the HT group, mean 
age was 51.11±14.92 years while the study group’s mean age 
was 53.90±14.91 years. There was no significant difference 
between the control group and the HT group in terms 
of age or gender distribution. These measurements are 
summarized in Table 1.

As expected, TSH levels were higher in the HT group 
(10.85±30.91 mIU/L HT group vs. 1.44±1.18 mIU/L 
controls, P<0.001). Mean right thyroid lobe volume as 
measured on ultrasound was 29.96±36.72 milliliters (mL) 

Table 1 Clinical and biochemical characteristics of Hashimoto’s and control groups

Characteristics Hashimoto’s group Control group P value

Sex (female/male) 179/123 187/28 0.66

Right thyroid lobe volume (mL) 21.20±27.34 29.96±36.72 0.08

Left thyroid lobe volume (mL) 17.09±23.17 24.53±36.22 0.034

TSH (U/mL) 10.85±30.91 1.44±1.18 <0.001

TSH, thyroid stimulating hormone.
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in controls and 21.20±27.34 mL in the HT group (P=0.08). 
Mean left thyroid lobe volume as measured on ultrasound 
was 24.53±36.22 mL in controls and 17.09±23.17 mL  in the 
study group. The left lobe volume as measured by ultrasound 
was significantly larger in the control group as compared to 
the study group (24.53±36.22 vs. 17.09±23.17 mL, P=0.034).

The average number of total enlarged nodes per 
patient identified on ultrasound in the control group was 
significantly lower than the HT population, 0.76±1.36 vs. 
2.00±2.35 nodes (P<0.001). The mean number of nodes 
was significantly higher in Levels I, III, and IV: 0.09±0.32 
nodes in the control group for Level I vs. 0.33±0.79 nodes  
in the HT group (P<0.001), at Level III 0.22±0.50 nodes  
in the control group vs. 0.63 nodes ±1.08 in the HT group 
(P<0.001), and at Level IV 0.06±0.25 nodes  in the control 
group vs. 0.19±0.44 nodes  in the HT group (P=0.044). 

The mean number of nodes at Levels II, V, and VI was not 
significantly different between the two groups. The mean 
number of nodes at Level II was 0.21±0.67 in the controls 
and 0.34±0.72 in the HT group; at Level V it was 0.04±0.21 
in the controls and 0.08±0.32 in the HT group, and at Level 
VI it was 0.02±0.18 in the controls and 0.03±0.27 in the HT 
group.

Measurements in the Level IV compartment revealed a 
short-to-long axis ratio of 0.32±0.05 in the control group 
and 0.52±0.19 in the HT group, (P<0.001). All other lymph 
node measurements are listed in Table 2.

Node status was characterized as benign appearing 
in 92.91% of the control group (N=131) and 94.44% 
(N=306) of the HT group. Node status was characterized 
as suspicious for malignancy by ultrasonographic features 
in 7.09% (N=10) of the control group and 5.56% (N=18) 

Table 2 Diameter (mm), and S/L ratio of each level neck nodes in Hashimoto’s thyroiditis and control groups

US characteristics Hashimoto’s group (N=202), mean ± SD Control group (N=214), mean ± SD P value

Level I nodes

Long-axis diameter (mm) 11.15±5.00 8.93±6.44 0.11

Short-axis diameter (mm 5.45±3.23 2.32±2.80 0.007

S/L ratio 0.43±2.09 0.45±0.21 0.16

Level II nodes

Long-axis diameter (mm) 11.68±10.99 10.50±4.53 0.41

Short-axis diameter (mm) 4.09±2.09 4.08±2.65 0.99

S/L ratio 0.43±2.09 0.42±2.65 0.92

Level III nodes

Long-axis diameter (mm) 9.35±5.63 8.36±5.07 0.31

Short-axis diameter (mm) 3.53±1.86 3.27±2.47 0.61

S/L ratio 0.43±0.26 0.40±0.19 0.53

Level IV nodes

Long-axis diameter (mm) 8.50±6.47 10.64±2.94 0.054

Short-axis diameter (mm) 4.19±3.19 3.86±1.57 0.92

S/L ratio 0.52±0.19 0.32±0.05 <0.001

Level V nodes

Long-axis diameter (mm) 6.96±2.88 5.05±4.13 0.21

Short-axis diameter (mm) 3.00±1.62 2.52±1.84 0.56

S/L ratio 0.52±0.25 1.26±1.19 0.19

Level VI nodes

Long-axis diameter (mm) 4.93±2.89 10.52±0.84 0.002

Short-axis diameter (mm) 2.95±1.54 7.70± (just 1 record) <0.001

S/L ratio 0.72±0.10 0.75± (just 1 record) 0.58

S/L rato, short axis diameter/long axis diameter ratio; US, ultrasound.



304 Jones et al. Hashimoto’s lymph nodes on ultrasound

© Gland Surgery. All rights reserved. Gland Surgery 2015;4(4):301-306www.glandsurgery.org

of the HT group (P=0.53). Fatty hilum was identified on 
3.36±2.00 lymph nodes per HT subject and 2.11±1.43 
lymph nodes per goiter subject (P<0.001).  These 
measurements are summarized in Table 3.

Discussion

Evaluation of lymph nodes is a critical component in the 
diagnosis of patients with thyroid pathology, particularly 
considering the frequency of co-existing benign and 
malignant disease and the propensity of malignant thyroid 
disease to metastasize to regional lymph nodes. Imaging 
modalities used to evaluate lymph nodes in the setting of 
thyroid disease must therefore have accurate, validated 
radiologic criteria for the differentiation of benign and 
malignant lymph nodes.

In this study, the aim was to evaluate size and number 
of cervical lymph nodes in HT to establish an accurate 
radiologic threshold. Lymph node size criteria for biopsy 
are commonly used for many malignancies of the head 
and neck, including thyroid cancers, although there is 
conflicting data regarding their accuracy (20,21). Because 
reactive lymph nodes and those involved in malignancy can 
be equal in size, importance must be placed on appropriately 
interpreting sonographic findings in context (22).

T h e  a s s o c i a t i o n  b e t w e e n  m a n y  a u t o i m m u n e 
disorders and enlarged lymph nodes demands a similar 
investigation into HT. The ultrasonographic patterns of 
lymphadenopathy in autoimmune thyroiditis may allow for 
the creation of size-driven cutoffs. Indeed, HT has been 
linked to an increased presence of benign hyperplastic 
lymphadenopathy (18,23). Our results are similar to a study 
that identified those paratracheal lymph nodes more often 
in patients with chronic autoimmune thyroiditis versus 
controls. Importantly, regional lymph nodes are known 

to be involved in early disease; activation of T cells in 
thyroid draining nodes precedes the clonal expansion of 
autoreactive T and B cells, while subsequently, lymphoid 
tissue often develops in the gland itself (5,24).

The benign lymphadenopathy common to autoimmune 
thyroiditis may mimic pathologies such as malignancy (25). 
Unnecessary and invasive interrogations of lymph nodes 
are often performed solely based on these characteristic 
histologic features of T-zone dysplasia with hyperplastic 
follicles, (1,26). In addition to size criteria for biopsy, 
suspicion for malignancy based on other morphologic 
features would likely increase the specificity of sonographic 
studies, reduce false positive results, and decrease 
unnecessary invasive procedures (20,27).

Previous studies of PTC metastases demonstrated 
frequent involvement of Levels II, III, and IV lymph node 
segments (28). This suggests that these lymph nodes may 
directly drain the gland, and would be the most likely to 
be involved in other benign thyroid pathology (29). In 
our study, lymph nodes in Levels III and IV showed a 
statistically significant increase in number identified over 
the control group. This is consistent with the proposed 
pattern of lymph nodal drainage seen in inflammatory 
thyroid disease. However, no significant difference in size of 
short- or long-axis was detected at any level of lymph node 
between the HT and control groups.

Biopsy of enlarged cervical lymph nodes based solely 
on size as a marker for potential malignancy is myopic and 
outdated; size is only one parameter that may be useful 
in the evaluation for thyroid cancer. Current accepted 
practice involves surveillance for well-differentiated thyroid 
malignancy, and observance for lymph nodes sized 5-8 mm 
with benign features on imaging (29). Benign lymph node 
features, such as fatty or echogenic hilum, may help guide 
further evaluation. These features are usually present in the 

Table 3 Clinical and biochemical characteristics of Hashimoto’s and control groups

Characteristics Hashimoto’s group Control group P value

Total number of neck nodes 2.00±2.35 0.76±1.36 <0.001

Nodes with hilus 3.36±2.00 2.11±1.43 0.53

Level I nodes 0.33±0.79 0.09±0.32 <0.001

Level II nodes 0.34±0.72 0.21±0.67 0.48

Level III nodes 0.63±1.08 0.22±0.50 <0.001

Level IV nodes 0.19±0.44 0.06±0.25 0.044

Level V nodes 0.08±0.32 0.04±0.21 0.66

Level VI nodes 0.03±0.27 0.02±0.18 0.43
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setting of inflammation and help to delineate malignant 
versus benign processes (30). In our study, Level IV 
demonstrated a large increase in the S/L ratio (P≤0.001) 
between the control and HT groups: 0.32±0.05 in the 
controls and 0.52±0.19 in the HT group. The clinician 
should note that, although this data is statistically significant, 
a difference of only 0.2 cm may be difficult to discern in the 
clinical setting.

Our data demonstrated no significant difference in S/L  
ratio between patients with HT and goiter at all other 
levels (20). Our knowledge of the pathogenesis of HT calls 
into question standard size-based cutoffs for biopsy, and 
a recent study supported this conclusion. In this study we 
showed that HT seems to be associated with an increased 
number of enlarged cervical lymph nodes, particularly in 
levels III, and IV. However, our data do not suggest any 
difference in size of lymph nodes at any level between 
patients with inflammatory versus non-inflammatory 
thyroid pathology.

A limitation of this study is that patients in the HT group 
were examined during different stages of the disease process. 
While all patients’ diagnoses were confirmed on surgical 
pathology, not all had been treated with levothyroxine. As 
described above, the thyroid gland and lymph nodes in 
these patients undergoes inflammatory changes secondary 
to prolonged attack by the host immune system. It is less 
certain, however, if the levothyroxine therapy would lessen 
the inflammatory changes in the lymph nodes. It is also 
uncertain if the lymph nodes mimic the same fluctuations 
in size and inflammation as the thyroid gland throughout 
the course of the disease (31). To that end, it would be of 
benefit to have larger studies that stratify patients based on 
TSH level, a known marker of inflammatory status.

Conclusions

HT patients present with an increased number of enlarged 
cervical lymph nodes, seen mainly in levels III and IV. 
However, there is no significant increase in lymph node size 
or suspicious features.
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