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Objective
The authors introduce thoracic intrathymic thyroid as a clinical entity.

Summary Background Data
Although accessory aberrant thyroid has not been found in other tissues in the mediastinum, a
thoracic intrathymic location has not been described previously. It is believed that mediastinal
thyroid tissue represents accessory ectopic tissue from the median thyroid anlage. Moreover, the
close association of the thymus and thyroid supports the theory that mediastinal ectopic thyroid
tissue develops from abnormal descent of these structures during embryogenesis.

Methods
Benign thoracic intrathymic thyroid lesions are described in patients with mediastinal masses.

Conclusion
Thoracic intrathymic thyroid is a distinct entity. Its occurrence is supported both clinically and
embryologically.

A common theory for ectopic mediastinal thyroid is
that during embryogenesis, there is a mutual descent of
the thymus and thyroid glands. This report describes pa-
tients with thoracic intrathymic masses and presents the
embryologic reasons for this anomalous development.

CLINICAL DATA

A 61 year-old black male nonsmoker presented in
1985 for a routine examination after exposure to asbes-
tos. A previous chest film 11 years earlier was normal.
Apart from a 3-year history of mild hypertension, the
patient was in excellent health. On physical examina-
tion, he appeared well, with stable vital signs. The neck

was supple without thyromegaly. The heart and lungs
were normal, and there was no adenopathy. Routine lab-
oratory studies included a hematocrit of 43, white blood
cell count of 7000, platelets of252,000, and normal elec-
trolytes. The chest film revealed an anterior mediastinal
mass (Figs. 1A and 1B). Computed tomography (CT)
scan (Fig. 2) showed a 7 X 5 X 7 cm mass with delineated
tissue planes overlying the pulmonary artery and aorta.
A 41 year-old white male presented at another hospital

in 1991 complaining of an episode of substernal chest
pain radiating to the left shoulder. There was no history
of cardiac disease other than some vasovagal syncopal
episodes. He had a 10 pack year smoking history, but was
otherwise quite healthy. The physical examination was
normal; routine laboratory values and electrocardio-
gram were normal. The chest film demonstrated an ante-
rosuperior mediastinal mass, and the diagnostic assess-
ment included CT and nuclear scans (Fig. 3). Mediasti-
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noscopy with needle biopsy was attempted but aborted
when pericardial tamponade developed. The patient was
resuscitated, and the pericardial hematoma was evacu-
ated by an anterior thoracotomy and pericardiotomy.
Postoperatively, the patient remained hemodynamically
stable and was neurovascularly intact. After recovery,
the patient was transferred to the Duke University Med-
ical Center. Electrophysiologic monitoring, echocardio-
gram, and endocrine studies were normal.

OPERATIVE COURSE
At operation, the chest was opened through a median

sternotomy in both patients. On entering the thoracic cavity,

a large mass was seen in the anterosuperior aspect of the
mediastinum, located within the body ofthe thymus gland,
without evidence of invasion into the pericardium or sur-

Figure 2. Computed tomography scan demonstrates a tissue plane ex-
isting between the mass and its associated structures, suggesting its be- Figure 3. Preoperative thyroid scan shows normal uptake in the usual
nign nature. pretracheal location.
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Figure 4. (A) 10.5 X 9 X 4 cm, 259 9 intrathymic thyroid mass removed in Case #1. (B) This mass is bivalved
and the capsular surface shows characteristics of fat and thymus. The central tissue is tan-yellow, characteristic
of thyroid tissue with focal areas of degenerative hemorrhage. (C) 9 x 6 X 2.5 cm, 49 g intrathymic thyroid
mass excised in Case #2.

rounding great vessels. The inferior poles ofthe thymus were
dissected free from the surrounding mediasinal fat, and the
intrathoracic vessels entering it were ligated. The mass was
elevated and the dissection was continued superiorly into the
neck. Both poles ofthe thymus with the mass were delivered
into the operative field (Figs. 4A-4C). There was no pedicle
connecting the mass to the cervical region. Frozen section
indicated intrathymic thyroid tissue, with no evidence of
thyroid or thyrmc malignancy.
The postoperative course ofboth patients was uncom-

plicated. Thyroid function tests performed 5 days and 6
weeks postoperatively were normal. Nuclear scans in
both patients showed normal uptake in bilobed thyroid
glands in the neck. Follow-up examination at 8 and 2
years revealed both patients to be in excellent health.

PATHOLOGY
The specimens consisted ofthyroid tissue closely asso-

ciated with atrophic thymic tissue (Fig. 5). Thymic tissue

was recognized as lymphoid aggregates interspersed in
adipose tissue. A few clusters of epithelial cells with
abundant cytoplasm were seen in hematoxylin and eosin
(H&E)-stained sections, representing rudimentary Has-
sall's corpuscles (Fig. 6A). Immunostaining for keratin
revealed additional lymphoepithelial cells (Fig. 6B)
(Antikeratine AE1/AE3, Boehringer Mannheim Corp.,
Indianapolis, IN, and antikeratin Cam 5.2, Becton Dick-
inson, San Jose, CA).

DISCUSSION

The embryology ofhuman development, especially of
the head and neck, is a complicated process during which
many organs and systems develop synchronously.
Anomalies can easily develop from imprecise timing. A
knowledge of embryology facilitates a deeper under-
standing of specific clinical anomalies.
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The thyroid, parathyroid, and thymus share a com-
mon origin from the primordial pharynx and its pouches
(Fig. 7). Between the sixth and eighth weeks of embry-.
onic life, these tissues are positioned in their final ana-
tomic location. The thyroid, which originates from an-

lage ofpharyngeal epithelium located at the future site of
the foramen caecum in the base or pharyngeal portion of
the tongue, descends into the neck anterior to the tra-
chea. It forms from the fusion ofthe median anlage and
the ultimobranchial body, the source of parafollicular or

Figure 5. Atrophic thymic tissue is seen in close association with medi-
astinal thyroid tissue (H&E, original magnification 12x).

Figure 6. (A) Occasional rudimentary Hassall's corpuscles were identi-
fied in the thymic tissue, and (B) immunostaining for keratin revealed addi-
tional lymphoepithelial aggregates (A-H&E, original magnification 400X.
B-Keratin immunostaining, original magnification 250X).

Figure 7. Schematic horizontal sections illustrating the adult derivatives
of the pharyngeal pouches. (A) 5 weeks; (B) 6 weeks; (C) 7 weeks. Note
that the second branchial or pharyngeal arch grows over the third and
fourth arches, thereby burying the second to fourth branchial or pharyn-
geal grooves in the cervical sinus. Note the migration of the developing
thymus, parathyroid, and thyroid glands into the neck (Published with per-
mission from Moore KL, Persaud TVN. The Developing Human: Clinically
Oriented Embryology. 5th ed. Philadelphia: WB Saunders, 1993, p. 194).

C (calcitonin) cells. The thymus and the inferior para-
thyroid glands, which are derived from the third pair of
branchial pouches, descend to their normal positions in
the mediastinum and neck, respectively; the superior
parathyroid glands and the ultimobranchial bodies de-
velop from the fourth pair ofpharyngeal pouches. In un-
usual cases, the fourth branchial cleft may contribute to
the development ofthe thymus.' Developmental anom-
alies in these structures may cause agenesis or hemigen-
esis, failure to descend, accentuated descent, differenti-
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ation in abnormal positions, and cyst and fistula forma-
tion. 1-

Ectopic thyroid is a frequent anomaly and usually is
identified along the normal route of its descent from the
base of the tongue to the thyroglossal duct.46 However,
ectopic thyroid tissue also can be found throughout the
mediastinum. During embryogenesis, as the heart de-
scends, the thyroid is drawn caudally, and such ectopic
mediastinal thyroid tissue is thought to be caused by ab-
normal mechanical relationships to the heart. Because of
cardiac influences, a wide spectrum of clinical presenta-
tions occur, ranging from lingual thyroid to intracardiac
deposits. A lack of contact causes lingual thyroid,
whereas prolonged contact results in an endothelial
cardiac location. The origin of lateral aberrant thyroid
tissue is more controversial. Some believe it arises from
the failure ofthe ultimobranchial bodies to fuse with the
median anlage, while others believe it is not of ultimo-
branchial body origin. Developmental lateral aberrant
thyroid tissue is rare, and the majority ofcases are caused
by metastatic disease.2"3

Lingual thyroid tissue is the most common of the ec-
topic thyroid tissues; microscopic intralingual thyroid
deposits are found in as many as 10% of autopsies, al-
though they become clinically relevant in only 1 in 4000
patients with thyroid disease.7 Approximately 30% ofpa-
tients with a lingual thyroid have a normal pretracheal
thyroid.8 Accessory ectopic thyroid is more unusual and
has been reported in intrapharyngeal,9 intralaryngeal,'0
intratracheal,' 1-13 intraesophageal, 14 retroesophageal, 5
intrapericardial,'6 intracardiac,17-20 and aortic2' loca-
tions. (Fifty per cent of dogs have thyroid tissue in the
mediastinum and heart.22) Single cases include the gall
bladder,23 groin,24 vagina,25 and sella turcica26 as loca-
tions of ectopic thyroid tissue, although developmental
explanations are difficult to substantiate. Struma ovarii27
is thought to represent an anomaly of functioning thy-
roid tissue as part of a teratoma, rather than a develop-
mental anomaly. In addition, thyroid inclusions3'28 have
been described, leading to rare instances of intrathyroi-
dal thymus, parathyroid, and salivary glands.

Mediastinal thyroids29-34 constitute approximately
15% of all goiters, and of these, as many as 50% have
co-existent cervical goiters. There is a small but definite
association of disease in the ectopic thyroid and pretra-
cheal thyroid tissue. More than half of mediastinal goi-
ters are symptomatic, and thoracic goiters are more com-
mon in women-especially older than 45 years-and oc-
cur in 1 in 5000 patients.32

Mediastinal thyroid may be differentiated into pri-
mary and secondary forms.34 True primary mediastinal
goiters, such as the two patients presented here are quite
rare, occurring in less than 1% of all goiters. Their blood
supply is from thoracic vessels, and thus, a substernal

surgical approach is necessary. Primary thoracic masses
represent portions of the gland that remained attached
to the pericardium or great vessels during the period of
cervical elongation, when the thyroid was drawn from
the heart. In contrast, the more common, secondary tho-
racic masses represent large cervical goiters, which ex-
tend substernally into the superior mediastinum from
mechanical and gravitational forces. These masses de-
rive their blood supply from thyroid vessels in the neck,
are connected with the main thyroid gland, and usually
are approached through cervical incisions. Collectively,
thoracic goiters usually occur in the anterior mediasti-
num. Thyroid tissue originating from the lower pole or
the isthmus of the thyroid enters the anterior mediasti-
num, whereas the more posteriorly located thyroid tissue
may enter the posterior mediastinum.35 Usually, such ec-
topic mediastinal tissue is irrelevant. However, on rare
occasions, it may be the only functioning thyroid in the
body. Likewise, aberrant ectopic thyroid may hypertro-
phy after thyroidectomy and become symptomatic.13
Moreover, primary ectopic carcinoma may be discov-
ered in ectopic thyroid36 or teratomatous tissue.37

Intrathymic pathological changes can be explained by
the close embryologic relationship with other organs
(Fig. 7). Although intrathymic thyroid tissue has not
been identified previously, intrathymic parathyroid is
well established.38 Weller refers to the parathyroid glands
as "iparathymic" glands.39 In an autopsy study, as many
as 20% ofinferior parathyroid glands invaded the thymic
capsule in the neck or mediastinum.40 In addition to be-
ing embedded within the thyroid gland, aberrant thymic
nodules can occur independently, along the path oftheir
descent, in as many as 20% ofhumans, or can be associ-
ated with the parathyroid glands. It appears likely that
the closely associated descent ofthe thyroid and thymus
in the patients in this report gave rise to the intimate as-
sociation of the two tissues in the mediastinum. It ap-
pears that thyroid tissue adhered to the halves ofthe thy-
mus as they passed by the thyroid gland and fused in the
median plane. Other possibilities considered for ectopic
thyroid in the literature include metastatic spread of an
unidentified thyroid primary malignancy and teratoma-
tous derivation.
Serum thyroid tests and thyroid nuclear scans may be

useful in the preoperative and postoperative stages in the
diagnosis of a mass and in clinical management. The re-
sults ofthese studies were normal in the patients reported
here, and this reflects nonfunctioning or minimally func-
tioning ectopic thyroid tissue. Isotope scane4' 3 are im-
portant because, potentially, ectopic thyroid may be the
only functioning tissue. A positive uptake confirms a
thoracic goiter, but a negative scan does not exclude its
diagnosis.

These patients, with thoracic intrathymic thyroid tis-
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sue, represent a new clinical entity and broaden the
differential diagnosis of masses in the anterior mediasti-
num.
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