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Abstract We report a case of intrathyroid salivary gland
tissue in a 66-year-old Caucasian female with multinod-
ular goiter. Lobules of well differentiated seromucinous
salivary glands were found in close relationship with car-
tilage and fat, and intimately associated with normal thy-
roid follicles and solid cell nests (SCN) of the thyroid
gland. This is the first report of non-neoplastic intrathy-
roid salivary gland tissue. We conclude that this hetero-
topic tissue probably arises from the SCN as ultimo-
branchial vestigial structures.
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Introduction

The existence of heterotopic tissue in the thyroid gland is
well-documented [2, 8]. Intrathyroidal inclusions of thy-
mus, parathyroid gland tissue, fat, striated muscle, respi-
ratory-type ciliated epithelium and cartilage have all
been reported [2, 4, 9]. However, none of these studies
has included the finding of non-neoplastic salivary gland
tissue in the thyroid parenchyma.

Extensive reports of salivary gland heterotopia have
described salivary gland tissue in intracranial locations,
middle ear, gingiva, mandible, and in the region of the
lower neck but unrelated to the thyroid [3]. This is the
first report of non-neoplastic intrathyroid salivary gland
tissue although a salivary gland-type pleomorphic adeno-
ma has been described [6]. The morphological features
of this unique finding and the possible histogenesis of
this heterotopic tissue from the so-called solid cell nests
(SCN) of the thyroid are discussed.
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Case report

A 66-year-old Caucasian female consulted for a lower neck mass
that she had noted for several months. There were no symptoms of
neck pain or pressure, dysphagia, or hoarseness. She had no previ-
ous history of radiation or X-ray exposure to her neck, face or tho-
rax. Physical examination revealed muitinodular enlargement of
the thyroid gland. Thyroid function tests were within normal lim-
its. The thyroid scan with 99Tc pertechnectate showed several, ir-
regular sized, cold nodules in both lobules. At surgery, a subtotal
thyroidectomy was performed. The postoperative course was un-
eventful, and the patient is in good health 3 1/2 years after surgery.

Material and methods

For light microscopy, sections of formalin fixed, paraffin embed-
ded tissue were stained, with Harris haematoxilin and eosin, peri-
odic acid-Schiff (PAS), Alcian blue (pH 2.,5), PAS-Alcian blue
(pH 2.5) and Mayer’s mucicarmine. For immunohistochemistry,
conventional 4 um histological sections from the paraffin blocks
were air dried at room temperature for 12 h, and then stained using
the avidin-biotin-peroxidase technique [5] employing commercial-
ly available antibodies to the following antigens:thyroglobulin
(Dakoppats, 1:300), calcitonin (Dakoppats, 1:600) and calcitonin
gene-related peptide (CGRP; Amersham, 1:400). Primary antibod-
ies were eliminated from duplicate slides as negative controls, and
appropiate positive controls known to contain the antigen were
processed simultaneously in every case.

Pathologic findings

On gross examination the resected thyroid gland was en-
larged and distorted, measuring 10x9x7 cm in maximum
diameter, with a preserved fibrous capsule. On cross sec-
tion, multiple irregular-sized nodules were seen, in some
areas separated by fibrous strands. Focal areas of haem-
orrhage, calcification and cystic change were observed.

Microscopically, the findings were those of a typical
multinodular goiter, with multiple nodular structures
composed of proliferating follicles of different sizes and
shape. Areas of dense fibrosis with occasional calcifica-
tion, haemorrhage and cholesterol clefts were found in
all sections.
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Fig. 1 A Lobules of mature salivary glands (arrows) intermingled
with fat, cartilage (C) and thyroid parenchyma as well as with
cystic spaces containing mucinous material; (PAS) periodic acid-
schiff-Alcian blue, x 80. B The salivary gland tissue (arrows) is
intimately associated with solid cell nests (empty arrows) and thy-
roid follicles (arrow heads); haematoxylin, and eosin (H&E) x220

Islands of mature cartilage, fat and several lobules of
seromucinous salivary gland tissue were identified in on-
ly one of the sections, and were intermingled with fi-
brous and thyroid tissue (Fig. 1A, B).

In the same section, solid nests of polygonal or elon-
gated cells, with abundant eosinophilic cytoplasm were
found (Fig. 2A). Most of the cells forming these nests
showed an epidermoid-like appearance, with nuclei dis-
playing an oval profile and having occasional nuclear
grooves (Fig.2B). Intermingled with these cells were
smaller cells with clear cytoplasm and a small compact
nucleus. These structures clearly represented the SCN of
the thyroid gland. Some of these nests showed cystic
cavities containing PAS, Alcian blue and Mayer’s muci-
carmine positive material (Figs. 1A, 2A). There were
also some mixed follicles composed of a solid cell pro-
liferation in intimate connection with follicular-like Iu-
men formation (Fig. 2B). Solid cell nests were not iden-
tified in any of the other multiple sections studied and
were therefore not found bilaterally.

Immunoperoxidase studies demonstrated strong thy-
roglobulin immunoreactivity in the thyroid follicles as
well as in the mixed follicles associated with SCN. The
main cells of the SCN were negative for both thyroglob-
ulin and calcitonin. In these cell nests there was also pos-
itive staining for calcitonin and calcitonin gene-related
peptide in the smaller C cells. Both markers were nega-
tive in the salivary gland tissue.

Discussion

The major and minor glands arise as invaginations of the
primitive oral epithelium. Only the parotid and submax-
illary glands migrate and it is apparent that in normal de-
velopment the migration of the parotid and submaxillary
glands is limited to the region of the mandible. This
process could not account for the existence of salivary
tissue in intracranial locations or in the region of the thy-
roid gland [3].

However, the presence of heterotopic salivary gland
tissue has been well documented in various intracranial
locations including the pituitary gland, cerebellopontine
angle and middle ear, as well as in lymph nodes, and in
the region of the lower neck [3] where not only mature
salivary gland tissue but also neoplasms originating in
heterotopic salivary tissue have been described [7]. In



Fig. 2 A Salivary gland tissue (arrows) next to solid cell nests
(empty arrows) and other heterotopic tissues including cartilage
and fat. Thyroid follicles in the lower right corner; PAS, x 80. B
High power view of solid cell nest in A connected to thyroid folli-
cles (F) H&E, x340

this latter location Youngs and Scofield [10] reported 11
patients with salivary gland heterotopia of which 10
cases were located along the medial border of the stern-
ocleidomastoid muscle or near the sterno-clavicular
joint; only one case was in the parathyroid next to the
upper third of the right lobe. They also refer to another
two cases in which salivary gland tissue was found in the
capsules of parathyroid glands. In our extensive review
of the literature, however, we have not been able to find
any report of heterotopic salivary gland tissue located in
the thyroid.

Inclusions of non-thyroid tissue within the thyroid
capsule have been extensively illustrated, including the
finding of thymus, striated muscle, adipose tissue, ciliat-
ed epithelium, parathyroid tissue and cartilage [2, 8].
None of these studies described the finding of salivary
gland tissue as a sole or partial component of these in-
clusions. In their review of 350 thyroid glands from au-
topsy protocols, Carpenter and Emery [2] found different
morphological types of intrathyroid heterotopic tissue
among which salivary gland was not included.

In our case the lobules of well differentiated salivary
gland tissue were associated with SCN of the thyroid and
in very close relationship with islands of mature carti-
lage. This heterotopic tissue was histologically indistin-
guishable from the oral salivary glands and resembled
submaxillary glands as in other reports of salivary gland
heterotopia [10].

The location of heterotopic salivary gland tissue in the
neck has been explained on the basis of the relationship
between this tissue and the branchial apparatus, particu-
larly the precervical sinus of His, in view of the associa-
tion of this heterotopic salivary gland tissue with branch-
ial cysts and sinuses [10]. In our case, however, the inti-
mate association of intrathyroidal salivary gland tissue
with SCN of the thyroid suggests a possible histogenesis
of this salivary heterotopia in these vestigial structures.

SCN of the thyroid were originally described as solid
cell proliferations, displaying two distinct cell types, that
may be found in normal or neoplastic thyroid glands [1].
The association of SCN with remnants of thymic tissue
and cartilage has been well documented and favours, to-
gether with the secretion of mucinous material by the
SCN and its immunohistochemical profile, an ultimo-
branchial body origin for the SCN. Since the ultimo-
branchial body is of endodermal origin, as salivary
glands are, the occurrence of this heterotopic salivary
gland tissue associated with SCN in the thyroid paren-
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chyma can be justified. Degenerative or metaplastic
changes could be considered as possible mechanisms
leading to this unusual finding, as it has been the case in
other reports of intrathyroidal cartilage and fat tissue [1,
4]. However, we favour the existence of a disembryolog-
ic process on the basis of which the SCN - as remnants
of the ultimobranchial body — differentiate into mature
salivary gland tissue thus justifying the occurrence of
salivary gland-type neoplasms in the thyroid. One such a
case concerning a salivary gland-type pleomorphic ade-
noma was described by Lange [6] whose article con-
tained a thorough discussion on the various histogenetic
possibilities that include sequestration of salivary gland
tissue and a branchial origin.
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