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Abstract

The clinical significance of papillary or follicular thyroid tissue incidentally discovered in cervical 

lymph nodes during pathological assessment of neck dissections for non-thyroid cancers of the 

upper aero-digestive tract is critically reviewed. Special emphasis is given to controversies over 

normal-looking, nodal, thyroid follicles. Arguments for and against the benign nature of these 

follicles are considered together with processes that could be involved in their formation. The 

admittedly limited evidence suggests that benign, thyroid follicular inclusions rarely occur in 

cervical lymph nodes. Histological criteria that could be helpful in recognising the inclusions, 

which include assessing their extent in conjunction with the size of the node, are discussed. 

Finally, an algorithm based on collaboration between specialists, correlating histological findings 

with imaging and loco-regional control of the upper aero-digestive tract cancer, is suggested for 

the management of patients with incidentally discovered, nodal thyroid tissue.
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Introduction

Papillary or follicular thyroid tissue incidentally discovered in cervical lymph nodes during 

histological examination of neck dissections (NDs) performed for non-thyroid disease, is 

within the spectrum of the so-called “lateral aberrant thyroid” and raises questions about 

heterotopia, metastasis from an occult primary and further management. The issue is 

therefore of interest to embryologists, anatomists, pathologists and clinicians. The lateral 

rather than median localisation of that tissue spawned variable controversy. Although lateral 

papillary thyroid tissue is regarded as cancerous, it is more difficult to reach a consensus on 

how to categorise collections of normal-looking, colloid-containing thyroid follicles in 

lymph nodes. In 1981, a comprehensive review concluded that benign thyroid follicles may 

occur in cervical nodes [1]. The topic does not feature prominently in recent advances in 

head and neck surgery, but Willis’ dogma that any “lateral aberrant thyroid” reflects 

metastasis of a small/unsuspected thyroid carcinoma has left its mark [2]. While preparing 

an article on a different subject [3], it became clear that pathologists of the International 

Head and Neck Scientific Group held opposing views on nodal thyroid follicles, which 

would affect clinical decisions. It was therefore decided to revisit incidentally discovered 

thyroid tissue in cervical lymph nodes, review further evidence and, if possible, draw 

conclusions.

Brief historical survey

It seems likely that “lateral aberrant thyroid” has been known since 1779. Frantz et al. [4] 

and Gerard-Marchant and Caillou [1] reviewed the earlier literature, but attention is drawn to 

highlights.
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In 1942 Frantz et al. presented their experience from 30 patients; although most of their 

cases corresponded with papillary thyroid carcinoma (PTC), one showed “simple thyroid 

tissue without abnormality” in a lymph node and was regarded as an embryological 

aberration [4]. Further investigations culminated in the 1960s when retrospective 

histological examination of large series of lymph nodes from NDs, popularised the notion of 

non-neoplastic thyroid tissue spreading via the lymphatic route [5, 6]. Gerard-Marchant 

reviewed the archives of the Gustave-Roussy Institute over a six year period (16,649 jugular 

nodes, 647 patients) and found thyroid follicles of benign appearance in five nodes from four 

patients [5]. Nicastri et al. reported similar follicles in 16 patients subjected to radical ND 

for malignancies other than thyroid origin at the New York Memorial Hospital for Cancer 

and Allied Diseases in New York between 1950 and 1965; they noted the presence of the 

follicles usually at cervical levels III–IV and advised a conservative approach [6]. Both 

Gerard-Marchant and Nicastri et al. dubbed the nodal thyroid follicles of benign appearance 

“inclusions” [5, 6]. The term was adopted in later influential texts [7, 8] and is used here for 

brevity. Some authors, however, apply it more broadly and clarification is necessary.

The 1960s also witnessed the introduction of approaches to assessing nodal thyroid 

inclusions, which were more rigorous than mere review of archival histological sections. In 

1969, Meyer and Steinberg found such inclusions in five out of 106 autopsies (4.7%) [9]. 

These authors then compared nuclear dimensions between the inclusions and corresponding 

thyroid glands examined via serial sectioning [9]. No differences in nuclear size were 

observed, which reinforced the view that the inclusions were benign, though a contralateral, 

primary, papillary thyroid microcarcinoma was found in one of the five autopsies [9]. Meyer 

and Steinberg also suggested histological criteria for deciding whether nodal thyroid tissue is 

benign [9]. These criteria have been subsequently endorsed by others [1, 8, 10].

Routine histology had been always at the very core of the investigations, but Gerard-

Marchant pioneered the use of immunohistochemistry (IHC) in studying incidentally 

discovered nodal thyroid tissue [1] and molecular techniques seem the latest addition [11].

With regards to pathogenesis of benign nodal thyroid, we have already alluded to the 

possible significance of dysembryoplasia and “benign metastasis”. These together with other 

possibilities are critically reviewed by Gerard-Marchant and Caillou [1].

Recent investigations

Deposits of PTC incidentally discovered have usually been interpreted as metastasis from a 

clinically occult thyroid primary and further management often involved thyroidectomy. 

However, the possibility that some of these deposits are nodal primaries deriving from 

benign thyroid inclusions is now considered. Table 1 catalogues cases reported since 1999 

[12–20]. Although reservations may be expressed regarding efficacy of serial sectioning/

thoroughness of histological examination of the entire thyroid, the fact that seven out of 27 

subsequent thyroidectomies did not show evidence of PTC (26%, Table 1) makes out a case 

for the aforementioned possibility.
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Incidental discovery of non-papillary types of thyroid cancer in cervical lymph nodes is less 

common. While PTC and follicular thyroid carcinoma (FTC) were equally represented in a 

series of eight patients [21], the PTC:FTC ratio was 7:1 in another series [15]. Although the 

latter regarded the FTC deposits as micrometastases, the thyroid was histologically free from 

tumour and the possibility that they corresponded with nodal thyroid inclusions cannot be 

excluded. A case of an incidental medullary carcinoma has also been reported [20].

The results of recent investigations [15, 17] regarding the occurrence of benign thyroid 

inclusions in cervical nodes are shown in Table 2. Earlier observations [5, 9]********** 

and the findings of an audit undertaken by one of the authors (AT) are also included for 

comparison. (Also consult Table 1 in Gerard-Marchant and Caillou [1].) The amount of 

detail varies between different studies and given the sampling errors inherent in routine 

histological assessment of NDs, the true occurrence of nodal thyroid inclusions may be 

underestimated. Nevertheless, Table 2 suggests that they are rare (<5% of patients, autopsies 

or lymph nodes). In the aforementioned audit, the nodes with thyroid inclusions were at 

level II. This seems rather “high”, but Nicastri et al. found a similar node even at level I [6].

The controversy over nodal, thyroid inclusions: theoretical considerations

Salivary glandular inclusions and naevus cell aggregates in cervical lymph nodes are 

established [7, 22]. Nodal inclusions of endometriform and endometrial tissue can also be 

found elsewhere in the body [7]. It is therefore curious [8] that the presence of nodal thyroid 

inclusions is so aggressively disputed. One reason for this dispute is that the thyroglossal 

duct, the major thyroid primordium [1, 4, 23, 24], is median and the lymph nodes with 

inclusions are usually lateral, and occasionally high (see “Recent investigations”). In 

addition, most pathologists acknowledge difficulties in distinguishing metastatic deposits of 

FTC [25] and, possibly, follicular variant of PTC.

Embryological and topographical reservations can be answered. Hamilton and Mossman, 

noted that aberrations in the downward migration of the thyroglossal duct during 

development may result in heterotopic, for instance high cervical, thyroid tissue [24] and the 

complex events occurring during development of human neck [2, 24] could affect spatial 

relations. Derivatives of the paired and laterally positioned, fourth pharyngeal pouches 

(ultimobranchial tissue) also contribute to thyroid development [1, 4], whereas heterotopic, 

parathyroid derivatives of the third pharyngeal pouches can be found even in the oropharynx 

[26]. Aberrations during the embryonic outgrowth of the pharyngeal pouch endoderm would 

account for heterotopic thyroid in cervical lymph nodes, but the extent of the lateral 

contributions to the development of human thyroid is not established and their morphology 

may not correspond with that of conventional follicles. Solid cell nests or “mixed” follicles 

showing combinations of squamous and follicular epithelium, mucous cells and lumina 

containing acid mucin and colloid are regarded as thyroid structures of ultimobranchial 

origin [27–30].

The argument based on difficulties in distinguishing metastatic, well differentiated, thyroid 

carcinoma is less easy to refute. Most thorough histological examination of the entire thyroid 

would be necessary to draw definite conclusions. In this context, the data shown in Table 2 
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should be considered. Of the nine thyroids in Table 2, which were further investigated, seven 

(77.8%) did not show histological evidence of tumour. Again, the efficacy of serial 

sectioning/examination of the gland may be challenged; papillary microcarcinomas < 1 mm 

or areas of fibrosis [8, 21, 31] may be overlooked; and complete regression of a primary that 

has already metastasised may even be postulated. Nevertheless, some pathologists profess 

that detection of a primary is always possible. The finding of contralateral papillary 

microcarcinomas in the remainder two thyroids (Table 2, 22.2%) lend credence to the latter, 

but is not definite proof. Unless the thyroid tumour and nodal inclusions share a genetic 

profile and/or immunohistochemical phenotypes (see “Histological diagnostic approaches” 

below), the finding may represent concurrence of a very common tumour [8, 25, 31] with a 

rare embryological aberration/“benign metastasis”. Concurrence enters other biomedical 

debates, for instance, the alleged relationship between oral lichen planus and squamous cell 

carcinoma (SCC).

Substantiating investigations are therefore desirable, though may be difficult to achieve 

given the rarity of the inclusions and the preponderance of clinical decision making that 

often argues against further thyroidectomy.

Histological diagnostic approaches

Histological characterisation of papillary thyroid tissue incidentally discovered in cervical 

lymph nodes does not prove problematic. Identification of PTC is instant in typical cases and 

further IHC may be unnecessary (Fig. 1). Greater effort goes into less typical cases (Fig. 2). 

Attention should be paid to nuclear details and extent of nodal parenchyma replaced by 

thyroid tissue (see below); and, although not specific, IHC may be helpful. Depending on the 

pathology laboratory and availability of antibodies, immunostaining for CK19, HBME-1 (a 

mesothelial cell membrane antigen located in microvilli and often expressed in PTC) and 

galectin-3 (a lectin with affinity for β-galactosidase) could support a diagnosis of PTC if 

positive.

Characterisation of follicular thyroid tissue incidentally discovered in cervical lymph nodes 

is challenging. Criteria for recognising inclusions of benign nodal thyroid follicles are 

shown in Table 3; originate from Meyer and Steinberg [9]/later modifications [8, 10]; and 

deserve further comments.

The limited extent of inclusions is significant. It accounts for the failure of modern imaging 

modalities to detect them and dependence on light microscopy. However, the optimal upper 

limit of that extent has not been established. Inclusions ranging in size from 0.1 to 2.3 mm 

[6] and containing up to 100 (average of 30) thyroid follicles [1, 5, 6, 10, 32] have been 

reported, but the variation in nodal size needs to be considered. Inclusions have been found 

in nodes ranging from 2.0 mm to 15.0 mm [5, 6, 32]. Although a “relative extent” calculated 

as area or number of thyroid follicles ÷ size of lymph node could be useful in defining an 

upper limit, validation would be impossible in the absence of thyroidectomy. However, five 

to 30 thyroid follicles and a lymph node often ≤ 5.0 mm seem sensible [1, 5, 32]. 

Pathologists should be alerted when normal-looking thyroid follicles replace a substantial 

portion of the lymphoid parenchyma, effect nodal enlargement or involve a few nodes. 
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Involvement of two bilateral nodes is within the range of thyroid inclusions [5] as is the high 

position of a node (see “Recent investigations”). The following case may be illustrative. A 

“suspicious” upper cervical lymph node with calcifications was detected by ultrasound and 

computed tomography in an adult female. Histologically, “half of the node” had been 

replaced by follicular thyroid tissue and after thyroidectomy, pathology showed multiple 

papillary microcarcinomas [33]. The authors regarded the nodal thyroid tissue as benign 

[33], possibly on the basis of nuclear morphology (see below), but this interpretation should 

be treated with caution.

Thyroid nodal inclusions are variously silhouetted, but a wedge-shaped arrangement with 

the base adjacent to the nodal capsule and the apex directed towards the cortex (see Fig. 30 

in Woolgar and Triantafyllou [34]) may facilitate their recognition [10]. A wedged pattern 

features in benign lesions like melanocytic naevi and granular cell tumours [35]. As regards 

localisation, except for cortex [1, 5, 32], thyroid inclusions can be seen within the nodal 

capsule (Fig. 3). Thyroid follicles in nodal capsule may reflect “benign metastasis” in 

capsular lymphatics. Alternatively, lymph nodes enlarging as a result of antigenic 

stimulation may encroach upon heterotopic, thyroid tissue residing in adjacent stroma. 

Naevus cell aggregates in the capsule of lymph nodes had been similarly explained [36]. In 

support of the notion that all nodal thyroid inclusions are true metastases, a synchronous/

intimate relationship between descending/outgrowing thyroid primordia and lymph nodes 

does not feature in development [1, 4, 23, 24]. The aforementioned, metachronous 

involvement of ectopic thyroid by antigenically challenged lymph nodes counters this 

argument.

Macrofollicles are reconcilable with thyroid inclusions, but widespread marked variations in 

size may cause concern. Papillae, crowded/hypochromatic/grooved nuclei or tall, 

eosinophilic cell phenotypes tip the scales towards malignancy. Nuclear features should be 

interpreted in conjunction with the extent of the thyroid tissue. Absence of grooved nuclei, 

as in the illustrative case discussed above [33], could be outweighed by substantial 

replacement of the lymphoid parenchyma. Squamous metaplasia is seen in PTC [8, 25] - 

hence, its presence in nodal thyroid would be suspicious. It is not known whether “mixed” 

follicles with squamous epithelium and acid mucins [28, 29] occur in cervical lymph nodes.

Microcalcification and presence of desmoplastic stroma also favour metastasis. However, 

metastastic adenocarcinomas in cervical lymph nodes are not always associated with 

desmoplasia [37].

These morphological criteria are assessable on routinely prepared/stained histological 

sections and could be helpful in diagnosing nodal thyroid inclusions. However, because of 

the controversy, there is a climate of uncertainty and many pathologists would request serial 

sectioning and IHC including CK19, HBME-1 or galectin-3. Some may also wish to confirm 

thyroid origin by means of IHC for thyroglobulin. Lymphatic channels with inspissated 

lymph, for instance, may simulate thyroid follicles lined by attenuated epithelium, though 

the former are usually isolated and not in collections. Molecular testing (see below) is 

already here. Logistical considerations apart, it seems difficult to condemn ancillary 

investigations. Frustratingly, nodal thyroid inclusions are usually small and when the 
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embedded, usually small, nodes are serially sectioned for the purpose of those investigations, 

the inclusions may no longer be detected.

In the context of ancillary investigations it is noted that Mojica and Khoury found the BRAF 
V600E point mutation in “morphologically benign appearing thyroid inclusions of cervical 

lymph nodes” in an adult male [11]. Point mutation of the BRAF gene is a genetic event 

featuring in PTC [31] and the finding would shake the notion of benign nodal thyroid tissue. 

However, the “inclusions” examined by these authors do not correspond with the criteria 

discussed above. Their patient had PTC that metastasised in 11 out of 55 cervical lymph 

nodes and showed the same mutation; “inclusions” harbouring the mutation were found in 

eight out of the 55 nodes and largely consisted of macrofollicles; information regarding the 

extent of the “inclusions” is not given; and, although grooved nuclei were not seen, 

occasional nuclear inclusions had been detected. Possibly the follicular tissue represented 

metastatic PTC in follicular arrangements rather than nodal thyroid inclusions. Despite 

reservations, molecular testing seems to be the way forward and future developments are 

awaited.

Management

Discussion so far addressed and raised concepts that would assist in appreciating further 

management of the patient. An algorithm is suggested in Table 4 and should be compared 

with that provided by Fliegelman et al. [13].

The process is initiated when a pathologist, usually in a specialising hospital/institute, 

incidentally detects nodal, papillary or normal-looking follicular, thyroid tissue while 

examining a ND for SCC, malignant melanoma and neuroendocrine carcinoma of the upper 

aero-digestive tract or salivary/sinonasal adenocarcinomas.

Nodal, papillary, thyroid tissue corresponds with PTC (see “Histological diagnostic 

approaches”) and the finding is discussed at the next meeting of the multi-disciplinary team 

(MDT) for head and neck cancers of the hospital/institute. In the absence of clinical findings 

in the thyroid, the MDT should recommend further imaging (ultrasound, computed 

tomography or magnetic resonance imaging) of the gland. If this shows normal appearances, 

the possibilities of primary, nodal PTC deriving from thyroid inclusions [18, 19] or 

metastasising, occult, papillary microcarcinomas should be discussed at a succeeding MDT 

meeting. A “wait and watch” strategy would be probably adopted, which is supported by the 

excellent prognosis of PTC [8, 31] and the common incidence of papillary microcarcinomas. 

These can be found in over one third of the autopsies [31] and it is felt that many “healthy” 

individuals lead a normal life unaware of hosting one or more. If imaging reveals suspicious 

thyroid features, the MDT should consider further action. The decision for thyroidectomy or 

lobectomy would be influenced by age, loco-regional control of the upper aero-digestive 

tract cancer that necessitated the ND (pTNM grading, stage, status of margins, extra-

capsular spread, need of additional radio-/ and chemotherapy) and any co-morbidities. In 

addition, the wishes of the patient should be considered. A conservative approach has been 

suggested for differentiated thyroid cancers [21, 38] and it is likely that the upper aero-
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digestive tract cancer rather than the thyroid malignancy influences prognosis [39]. 

Information on long term follow-up is, however, lacking.

In case of nodal, follicular, thyroid tissue, the pathologist should consult the criteria in Table 

3 in working out whether it corresponds to inclusions or is suspicious. The rationale behind 

the decision, e.g. number/size of nodes with follicular thyroid tissue, extent of replacement 

of nodal parenchyma and nuclear features of thyroid tissue, should be included in the 

pathology report. Nodal, thyroid inclusions would hold only a passing interest for the MDT 

and usually no further action is necessary [6, 15]. Imaging is an optional extra, if the 

pathologist advises so, though logistics and national guidelines may be influential.

Imaging is mandatory for suspicious, nodal, follicular, thyroid tissue and further 

management would be similar to that discussed above (Table 4).

It is noted that when no thyroid abnormalities are seen on imaging and a “wait and watch” 

strategy is favoured (Table 4), further surgery should still be considered if the patient is 

especially concerned and circumstances (age, co-morbidities, control of primary upper aero-

digestive cancer) permit.

The suggested algorithm depends on close collaboration among pathologists, radiologists, 

surgeons, and oncologists; is influenced by diagnostic acumen; and emphasises the 

significance of loco-regional control of the upper aero-digestive tract cancer. It is advisable 

that pathologists should avoid jargon in their reports and briefly explaining rationale in 

simple terms would be a good start. Radiologists, surgeons, and oncologists should respond 

by making an effort to appreciate the pathological nuances and areas of uncertainty 

associated with thyroid inclusions in lymph nodes.

Conclusions

It is hoped that this review sheds light on problems regarding the interpretation and clinical 

significance of incidentally discovered thyroid tissue in cervical lymph nodes. The available 

published evidence, though admittedly limited, suggests that inclusions of follicular thyroid 

tissue rarely exist in cervical lymph nodes. The morphological criteria shown in Table 3 

could further assist pathologists in identifying those inclusions. Primary, nodal PTC may 

also exist. Table 4 offers an approach for the management of patients with incidentally 

discovered, nodal, thyroid tissue in NDs for upper aero-digestive tract cancers, which is 

based on collaboration between specialists; and correlating histological findings with 

imaging and loco-regional control of the upper aero-digestive tract cancer. There is need for 

publication of anecdotal evidence and further investigations, though attention has been 

drawn to potential difficulties. The application of molecular technologies in conjunction 

with a rigorous histological assessment would be welcome in future studies of this 

controversial topic.
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Fig. 1. 
Small PTC with microcalcification (arrow) and papillae (arrowhead) in a lymph node from a 

ND for pT1, squamous cell carcinoma (SCC) of the left floor of mouth in a male aged 61 

years (unless otherwise specified the pictures are from sections stained with haematoxylin 

and eosin); PTC was seen in three out of 15 nodes at levels II and III; metastatic SCC was 

not detected (a). IHC for thyroglobulin (b), thyroid transcription factor-1 (nuclear staining) 

(c) and cytokeratin (CK) 19 (d)
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Fig. 2. 
Papillae are les conspicuous here, but grooved/overlapping nuclei are arrowed. Level III 

lymph node from a ND for a pTX N2b, SCC in a male aged 68 years.
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Fig. 3. 
A collection of < 10, colloid containing, thyroid follicles lined by cuboidal epithelium in the 

capsule of a level IIA, cervical lymph node from a ND for pT4a N1, SCC of the left 

mandibular alveolus in a male aged 56 years. Lymphoid parenchyma and perinodal fat are 

seen at the upper left and lower right of the picture, respectively.
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Table 3

Suggested criteria for nodal, follicular, thyroid inclusions

Histology

 Extent of thyroid follicles in conjunction with size of the lymph node: limited extent/usually small node (see text); ≤ two nodes with 
inclusions

 Silhouette and localisation: various or wedge-shaped; cortical or capsular

 Morphology of thyroid follicles: unremarkable, often small, similarly sized and oval; no papillae, crowded/hypochromatic/grooved nuclei, 
nuclear inclusions or tall eosinophilic epithelium

 Absence of microcalcification (“psammoma bodies”)

 Absence of desmoplastic stroma

Ancillary tests

 Immunohistochemical and molecular profiling: inconsistent with thyroid cancer
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Table 4

Algorithm for management

Incidental pathological finding of thyroid tissue in cervical lymph nodes

↓ ↓

Papillary (PTC) Follicular

↓ ↓ ↓

Imaging of thyroid Corresponding with 
criteria of Table 3

Not corresponding with criteria of Table 3

↓ ↓ ↓ ↓

“Negative” “Positive” Inclusions Suspicious of metastasis

↓ ↓ ↓ ↓

“Wait and watch”, but see 
text for option of further 
surgery

Further thyroid 
surgery depending on 
age, co-morbidities, 
control of primary 
upper aero-digestive 
cancer, and patient 
preferences

No further action, but 
imaging of thyroid is 
optional and clinical 
correlation is advisable

Imaging of thyroid

↓ ↓

“Negative” “Positive”

↓ ↓

“Wait and watch”, but see text 
for option of further surgery

Further thyroid surgery 
depending on age, co-
morbidities, control of 
primary upper aero-
digestive cancer, and 
patient preferences
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