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Location

The thymus gland is located in the anterosuperior me-
diastinum. It usually extends from the thyroid gland to
the level of the fourth costal cartilage. It lies posterior to
the pretracheal fascia, the sternohyoid and sternothyroid
muscles and the sternum (mostly behind the manubrium
and the upper part of its body). It is located anteriorly
to the innominate vein and is found between the pari-
etal pleura and extrapleural fat and central to the phrenic
nerves. It lies on the pericardium, with the ascending
aorta and aortic arch behind it, while in the neck it lies
over the trachea. Parallel to the gland on each side lie the
phrenic nerves, which converge towards the gland at its
middle segment (particularly important issue in thymec-
tomy procedures). The gland consists classically of two
lobes, even though other lobular structures may be pres-
ent (Figs. 1.1, 1.2). The thyrothymic ligament connects
the upper parts of its lobes to the thyroid gland. A variety

Fig. 1.1 Radiograph after outlining with radiopaque material

demonstrating the thymus gland location (1=thymus, 2=thyro-
id gland, 3=parathyroid gland, 4=superior vena cava) [1] (Used
with permission)
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of extensions of the upper lobes, as well as relationships
to the innominate vein, have been described (Figs. 1.3).
Thus, rather than being located in its classical anterior po-
sition, one or both of the upper lobe thymus may even lie
behind the innominate vein. Moreover, it has to be noted
that besides the classical location of the gland, ectopic
thymic tissue could be found in the mediastinal fat of the
majority of patients. This is now accepted as the normal
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Fig. 1.2 Midline cervicothoracic sagittal section material de-
monstrating the thymus gland location (1=thyroid isthmus,
2=superficial layer of cervical fascia, 3=pretracheal cervical fa-
scia, 4=brachiocephalic trunk, 5=pretracheal space, 6=left bra-
chiocephalic vein, 7=sternothyroid muscle, 8=anterior wall of
thymic sheath, 9=hyropericardial layer, 10=serous pericardium,
11=anterior interpleural ligament, 12=thymus, 13=subthymic
fatty tissue) [1] (Used with permission)
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Fig. 1.3 Anterior and superior mediastinum show relations of
normal thymus and variations to major vessels. Arrows 1, 2, and
3 show variable distribution of normal thymic tissue (LBcV, left
brachiocephalic vein; LPA, left pulmonary artery; SVC, superior
vena cava) [2] (Used with permission)

surgical anatomy of the thymus, defining the findings
as “variation” and not “ectopic” [see chapter 9 — Fig 9.13,
where a composite anatomy of the thymus as described
by Jaretzki is illustrated, based on surgical-anatomi-
cal studies in 50 consecutive transcervical-transsternal
maximal thymectomies for MG; thymic tissue was found
outside the confines of the classical cervical-mediastinal
lobes (A and B) in 32% of the specimens in the neck and
in 98% of the specimens in the mediastinum].

Embryology

The thymus develops from the epithelium of the ventral
diverticulum. It rises at the sixth gestational week from the
third pharyngeal pouch and branchial cleft on each side
as precursor to its ultimate bilobar structure, with pos-
sible minor contribution from the fourth pouch (Fig. 1.4).
The thymic masses from each side move towards each
other in the midline and come into direct contact, but do
not fuse, remaining from the eighth week onwards as two
connected thymic lobes. The gland then descends during
the eighth week from the neck into anterior mediastinum
of the thorax, to take up its final position.

The gland shares a common origin with the inferior
parathyroids and the major thoracic vessels. Thus, para-
thyroid tissue can be embedded in the thymus, and a gen-
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Fig. 1.4 Development of the brachial epithelial bodies [3] (Used
with permission)

eral defect in the normal embryonic development of the
thymus may involve anomalies of the parathyroids (i.e.
DiGeorge anomaly) or major thoracic vessels or both.
The stromal cell component of the gland that comprises
of epithelial cells originates from the endoderm and be-
comes the thymic corpuscles (Hassal’s) or the epithelial
reticular cells. The connective tissue component of the
gland is derived from surrounding mesoderm. The bone
marrow donates the colonizing lymphocytes to it.

By the end of ninth week of development (see Chap. 3)
the primordial thymus becomes competent to attract these
lymphoid stem cells from the bloodstream, and to provide
an epithelial microenvironment within which thymocytes
can become mature T cells. The primary endodermal thy-
mic cells are now infiltrated by lymphocytes of bone mar-
row origin, which undergo numerous mitotic divisions
within the thymus and become the most numerous cell
type in the organ. Appropriate development of the thymic
epithelium during this period is important, as impaired
development following neural crest ablation leads to loss
of the gland’s capacity to attract lymphoid stem cells.

During embryogenesis, failure of the gland to descend
into the mediastinum or maldescent can lead to a par-
tially (one lobe) or fully ectopic or to aberrant thymic
tissue sequestration in the neck. This is not uncommon,
and in only 2% of Jaretzki’s and Wolft’s patients was all
thymic tissue confined to the thymic capsule. Ectopic
thymic tissue in the mediastinum and in the neck has
been described in up to 98% of the myasthenic popula-
tion. This has important implications to thymectomy, as
will be discussed in later chapters. Aberrant thymic tis-
sue may, therefore, be found in the neck in up to one
third of the population, as well as being dispersed in the
mediastinum; common sites include lateral to the pleuro-
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pericardial surface in close proximity to the phrenic
nerves, inferiorly adjacent to the diaphragm and the car-
diophrenic fat, around the inferior pulmonary ligaments
and also the pulmonary hilum or even the lungs. It can
also be found in the sub-mandibular and paratracheal re-
gion, as well as in the aortopulmonary window or in the
posterior mediastinum. Most of this ectopic cervical and
mediastinal tissue, however, is cystic and non-functional.

Structural Anatomy

The thymus varies in weight and size with age. The adult
gland generally weighs about 25 g and occupies an area
of 25 cm®. It is pyramidal in early ages, but increasingly
occupies an H-shaped structure in adulthood. It consists
of two lobes, which are asymmetrical. It is pink-yellow,
changing from pink in childhood due to its rich blood
supply to yellow in adulthood due to adipose tissue de-
position (Fig. 1.5).

The thymus is enclosed in a fibrous capsule that sepa-
rates it from the surrounding tissues. Trabeculae origi-
nating from the capsule divide each lobe into multiple
small structures, the lobules. Thus, thymus is a lobulated
organ. These lobules are partially separated by a fibrous
septum and are about 0.5-2.0 pm in diameter. They are
composed of an outer layer, the cortex, which consists of
epithelial cells of endodermal origin, and an inner layer,
the medulla, which consists of epithelial cells of ecto-
dermal origin and of lymphocytes. These epithelial cells
form the framework of the gland, instead of mesenchyme,
as is the case in other lymphoid organs. They are called
epitheliocytes, and can be classified morphologically and
functionally into six types. In the cortex they have a den-
dritic morphology forming a network that extends into
the parenchyma of the gland. The space between them is
occupied by lymphocytes.

The cortex is comprised of rapidly dividing, mainly
small, lymphocytes called thymocytes, with a few macro-
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Fig. 1.5 The thymus gland during childhood [3] (Used with
permission)

phages amongst them. The medulla comprises medium-
sized lymphocytes at a lower density, mature T cells and
connective tissue. In the medulla there are also some
other whorled structures of keratinised cells called thy-
mic (Hassall's) corpuscles, which are composites of
medullary epithelial cells and degenerating cell deposits.
Their significance is still unclear, although recent data
show that they participate in the physiological activities
of the gland. The mature lymphocytes leave the thymus
by entering the circulation from the capillaries within
this layer and forming the circulating T cell population
of the immune system.

Blood Supply
Arterial Supply

The thymus has no hilum and the arteries enter it through
the cortico-medullary junction. It accepts branches from
the inferior thyroid arteries, which rise from the thyro-
cervical trunk and from the pericardiophrenic branches
of both internal mammary arteries, which rise from the
subclavian arteries.

Venous Supply

The veins that accompany the inferior thyroid arteries
and the pericardiophrenic branches of internal mam-
mary arteries provide some venous drainage of the gland.
The main venous supply, however, is central via veins in
the posterior surface of the gland that run directly into
the innominate vein. Alternatively, these tributaries form
a common trunk, which flows into the innominate vein.

Lymphatic Drainage

There are no afferent vessels. Lymphatic vessels accom-
panying the arteries and veins drain the medulla and the
cortico-medullary junction efferently into the mediastinal-
brachiocephalic, tracheobroncial-hilar and internal mam-
mary-parasternal nodes.

Nervous Supply

Sympathetic nerve fibres from the cervico-thoracic gan-
glion and the vagus nerve enter the gland following the
route of the blood vessels. Phrenic nerve fibres are also
distributed to the thymic capsule, forming neural plex-
uses at the cortico-medullary junction. The innervation
of the gland is probably mainly for vasomotor purposes,
but other roles, such as a neuroendocrine one, have been
proposed.
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