GOITRE

Most common causes of thyrotoxicosis are associated with hyperfunction of the gland
and include the following

* Diffuse hyperplasia of the thyroid associated with Graves disease
(approximately 85% of cases)

* Hyperfunctional multinodular goiter

* Hyperfunctional thyroid adenoma

Dietary iodine deficiency
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Impaired synthesis of thyroid hormone
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Compensatory rise in the serum TSH level
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Hypertrophy and hyperplasia of thyroid follicular cells
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Increase in functional mass of the gland leading to thyroid enlargement
Overcomes the hormone deficiency leading to euthyroid metabolic state
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GOITRE

The degree of thyroid enlargement is proportional to the level and duration of thyroid
hormone deficiency

Diffuse nontoxic goiter

Goiters can broadly be divided
into two types

AN

Multinodular goiter



DIFFUSE NONTOXIC (SIMPLE) GOITER

Lack of iodine
Goitrogens
vegetables belonging to the Brassicaceae (Cruciferae) family
Cabbage , cauliflower, Turnip, Brussel sprouts, Cassava root

= Decrease in thyroid hormone \
* Increase in TSH levels

|

Follicular cell hypertrophy and
hyperplasia

Interfere with thyroid hormone synthesis

Inhibits iodide transport within the thyroid

\ Thiocyanates in cassava root

GOITROUS ENLARGEMENT OF
THYROID

* Diffuse nontoxic (simple) goiter causes enlargement of the entire gland without
producing nodularity

* Because the enlarged follicles are filled with colloid, the term colloid goiter has been
applied to this condition

Endemic goitre

Diffuse nontoxic (simple) goiter
sporadic goitre
Endemic goiter

* occurs in geographic areas where the soil, water, and food supply contain low levels of
iodine

* Egin mountainous areas of the world, including the Andes and Himalayas

* The term endemic is used when goiters are present in more than 10% of the
population in a given region



Sporadic goiter
*  Occurs less frequently

« Striking female preponderance and a peak incidence at puberty or in young adult life

Ingestion of substances that interfere with thyroid
hormone synthesis

hereditary enzymatic defects that interfere with thyroid
Causes of sporadic goiter hormone synthesis, all transmitted as autosomal recessive

conditions (dyshormonogenetic goiter)

S Cause not apparent

MORPHOLOGY
Gross
* Thyroid gland is diffusely and symmetrically enlarged
* Cut surface of the thyroid is usually brown, somewhat glassy, and translucent

* Two phases can be identified in the evolution of diffuse nontoxic goiter:

* Thyroid gland is diffusely and
symmetrically enlarged

* Histologically similar to graves
disease
\ * Stimulated follicle epithelium

Phase of colloid involution involutes to form an enlarged,
colloid-rich gland

Hyperplastic phase

Diffuse nontoxic goiter

Dietary iodine subsequently
increases or if the demand for
thyroid hormone decreases

* cut surface of the thyroid is
usually brown, somewhat glassy,
and translucent

Microscopy :
Hyperplastic phase

e Thyroid gland is diffusely and symmetrically enlarged



e Follicles are lined by crowded columnar cells, which may pile up and form projections
Phase of colloid involution

e Histologically the follicle epithelium is flattened and cuboidal, and colloid is abundant
during periods of involution

MULTINODULAR GOITRE (THYROID FOLLICULAR NODULAR DIEASE)

Recurrent episodes of

Hyperplasia + Involution

[

Irregular enlargement of thyroid
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Multinodular goiter

Gender - equal female-to-male distribution

Age - older individuals because they are late complications

Pathogenesis

Multinodular goitre arise because of variations among follicular cells in their response to
external stimuli, such as trophic hormones

Polyclonal nodules

Cells having a growth /
Cells
Trophic hormones | ——— advar!tage, due .to proliferate
acquired genetic _—

abnormalities

Monoclonal nodules

Activating mutations affecting
proteins of the TSH signaling
pathway

Adenoma



MORPHOLOGY

* Multilobulated, asymmetrically enlarged glands that can reach weights of more than
2000 g

*  Produces pressure on midline structures, such as the trachea and esophagus

* In some cases, goiter grows behind the sternum and clavicles to produce the
intrathoracic or plunging goiter

*  On cut section, irregular nodules containing variable amounts of brown, gelatinous
colloid are present

* Older lesions have areas of hemorrhage, fibrosis, calcification, and cystic change

Microscopy -

e colloid-rich follicles lined by flattened, inactive epithelium and areas of follicle
hyperplasia, accompanied by degenerative changes related to physical stress

* In contrast to follicular neoplasms, a prominent capsule between the hyperplastic
nodules and residual compressed thyroid parenchyma is not present

Clinical Features

* Caused by mass effects - airway obstruction, dysphagia, and compression of large
vessels in the neck and upper thorax (superior vena cava syndrome)

*  Mostly euthyroid

* About 10% of patients over a 10-year period develop an autonomous nodule within a
long-standing goiter that produces hyperthyroidism (toxic multinodular goiter), also
known as Plummer syndrome

* Incidence of malignancy in long-standing multinodular goiters is low (<5%)

* Concern for malignancy arises in goiters that demonstrate sudden changes in size or
symptoms (e.g., hoarseness)



SUMMARY

GOITER

//7 Diffuse non-toxic goitre

Goiter

N
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Multinodular goitre (Thyroid follicular nodular disease)

Pathogenesis

MULTINODULAR GOITRE

Hyperplastic phase

Lack of iodine

y

Goitrclgens DIFFUSE GOITRE
Thiocyanates Endemic  Sporadic Involution phase

Causes compression of esophagus and trachea

Autonomous nodule - hyperthyroidism

Malignancy in less than 5% of cases

Recurrent
episodes

MULTINODULAR GOITRE

Morphology
Multiple nodules

v N

Polyclonal nodules

Monoclonal nodules
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ADENOMAS



