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Endocrine system, Thyroid gland:
Structure and Neck Masses
-

Neck masses are a common complaint in clinical practice. They often present in
otherwise asymptomatic patients and may be the sole manifestation of a serious
underlying disease.
- The “age, gender and time frame” of the mass directs the approach to the investigation.
o Time frame: present < 2 weeks = benign.
o Age: children = benign; adult > 40 years = rule out cancer
- Differential diagnosis of neck masses:
1. Thyroid
 Multinodular goiter
 Cyst
 Nodule
• Adenoma
• Neoplasm
2. Non-thyroid
 Lymph node
 Thyroglossal duct cyst
 Branchial cleft cyst
 Paraganglioma (rare)
Regional anatomy of the thyroid gland
-

1

The physical exam is the most critical element in the evaluation of neck masses.
Water swallowing test:
1. The thyroid gland forms at the base of the tongue in the foramen cecum and
migrates down the thyroglossal duct to its normal position below the cricoid bone
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2. Although the thyroglossal duct involutes, there are residual structures that
connect the tongue to the thyroid gland. In the pharyngeal stage of swallowing,
the back of the tongue rises, pulling up any thyroid-related structures in the neck.

Swallowing
This is a complex action that is divided into three phases:
1. Oral phase (voluntary): after chewing and saliva get the food to the right consistency, the bolus
is pushed to the hard palate and then “milked” back into the vallecula, the space between the
tongue and the epiglottis.

A. Tongue presses hard palate, B. tongue “milks” the food bolus back, C. tongue seals the bolus
into the vallecula
2. Pharyngeal phase (involuntary): the tongue and pharyngeal walls squeeze the food bolus over
the closed epiglottis and force it past the open upper esophageal sphincter.
3. Esophageal phase (involuntary): peristalsis, orchestrated by the myenteric plexus, carries the
bolus past the relaxed lower esophageal sphincter into the stomach.

-
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In addition to understanding its importance in the examination of thyroid masses, there
are other important clinical pathologic correlations in this regional anatomy (see figure
below)
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1. Foramen cecum
 At the division of the oral and pharyngeal tongue
 Site of the lingual thyroid if the gland fails to migrate down the
thyroglossal duct
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3. Hyoid bone
 Important in forensic pathology as its fracture in unexplained death
indicates strangulation
7. Pyramidal lobe
 Seen in about 50% of patients. Thought to be residual tissue from thyroid
migration down the TGD
8. Cricothyroid ligament (or membrane)
 Site of emergency cut-down for angioedema or foreign body aspiration.
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9. Thyroglossal duct (TGD)
 Embryologic structure for thyroid gland migration
 Connects tongue to the thyroid gland (see: Swallow test)
 Failure of regression leads to a thyroglossal duct cyst

Investigation of thyroid nodules
-

-

-

-
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Any enlargement of the thyroid is called a goiter. This term should always have the
qualifying adjective of:
• Diffuse, which is usually Graves disease
• Multinodular, which is a multinodular goiter, not requiring extensive investigation
• Nodular (which by custom infers a single nodule), and neoplasm must be excluded.
Thyroid nodules are common. Their prevalence depends upon the thoroughness in which
they are sought.
• Palpation: 4% adults
• Ultrasound: 50% adults. Nodules found by ultrasound should not be investigated
unless > 1 cm in size and solid.
While nodules are common, thyroid neoplasm is not. In the typical patient (female 25-45
years) the incidence of neoplasm is <5% and 75% of neoplasms are papillary carcinomas,
which have a benign behavior. This means that investigation has a “rule out neoplasm”
prevalence with the least invasive testing (as contrasted with “rule in neoplasm” in which
neoplasm is suspected and invasive testing is warranted).
• Thyroid nodules with high risk for malignancy include:
 Solitary
 Young age (i.e. childhood)
 Male
 History of irradiation (e.g. Hodgkins disease in the neck)
 Familial MEN syndrome
Functioning nodules, i.e. those that secrete T4, are overwhelmingly thyroid adenomas, and
are therefore benign. If a patient has a ↓TSH, it will be due to suppression by an ↑T4, and
the nodule can be considered to secrete. This makes it benign and further investigation is
not warranted.
• Suppression of TSH is more likely with larger nodules. They need to be >1 cm before
there is adequate T4 secretion. AT 2.5 cm in diameter, about 20% of adenoma secrete
enough T4 to show a ↓TSH.
• Treatment is usually medical to begin with.
• RAI scans can also be used to show that a nodule is functioning. Increased uptake of
128
I is usually called “hot” in the convention of nuclear terminology. “Cold” nodules

© 2020, ClinicoPath LLC. All rights reserved.

www.MedicalSchoolCompanion.org
that do not have increased uptake are of indeterminate status and neoplasm still must
be excluded using fine needle aspirate (FNA).

Multinodular goiter
-

-

-

A clinical term used to describe an irregular enlargement giving rise to palpable nodules. In
cultures other than the US, iodine deficiency is the commonest cause.
Pathophysiology:
• Thought to be due to an uneven response of follicular cells to external stimuli that
results in uneven growth throughout the gland. Accumulation of colloid leads to
rupture, hemorrhage and fibrosis, with nodule formation.
Investigation:
• TSH, anti-TPO antibodies (i.e. Hashimoto thyroiditis)
• Ultrasound: no features are diagnostic, although microcalcifications and internal blood
flow suggest malignancy. Best used to localize FNA sampling.
Treatment:
• Generally, “benign neglect” unless the thyroid gets large enough to compress
surrounding structures like the trachea.

Thyroid Neoplasms
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The Surgical Pathology of Endocrine Neoplasms
Endocrine neoplasms all share the problem that their cytologic appearance does not predict their
behavior. Adenomas, which are benign, can have an anaplastic appearance, and aggressive carcinomas
can have a bland appearance. This means that diagnosis must be based on behavior. Malignancies have
invasion and metastasis, adenomas do not.
In clinical practice, this means that cytology, such as FNA, cannot differentiate a follicular
adenoma from a follicular carcinoma. FNA reports will read, “Follicular lesion”, which is indeterminant.
Follow up requires open biopsy (usually a thyroid lobectomy).

Papillary carcinoma
-

Most common thyroid neoplasm, constituting 75-80% of thyroid malignancies.
Epidemiology: reproductive age females; associated with radiation exposure.
Presentation: asymptomatic neck mass
Pathology: - usually papillary architecture; 50% have psammoma bodies
- diagnosed by nuclear features.
Adenocarcinoma: Architecture

Adenocarcinomas arise from glandular epithelium. This epithelium has a primary function of absorption
(e.g. colon, Type 1 pneumocytes) or secretion (e.g. pancreas, parietal cells of stomach). Neoplasms of
glandular epithelium have a papillary architecture (i.e. finger-like) or are gland forming (i.e. with a lumen).
With ongoing secretion, the glands form cystic structures.
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Natural history: Indolent neoplasm. 10 year survival is unchanged, even with cervical lymph
node metastases.

Follicular carcinoma
-

Epidemiology: reproductive age females
Presentation: asymptomatic thyroid mass
Pathology: follicular architecture, vascular metastasis to lung and bone
Natural history
• Wide range of life expectancy that varies with size and invasion
• May have avid uptake of iodine and can be treated with 131I

C cells

Medullary carcinoma
-

Epidemiology:
• Rare tumor (1-2% of thyroid neoplasms)
Follicles
• 30% associated with MEN 2A & 2B
Presentation:
• Commonest is directed search in MEN families
• Mass in 50 year old
Pathology:
• Neoplasm of the C cells (parafollicular cell) that secretes calcitonin
• Calcitonin β-pleats to form amyloid
• Calcitonin does not affect calcium levels but can be used as a tumor marker.
• Molecular pattern: point mutation in RET receptor tyrosine kinase (RTK) oncogene.
Natural history:
• Aggressive neoplasm (50-75% 10 year survival)
• Family MEN members get prophylactic thyroidectomies.

-

-

-

Non-thyroid neck masses
-
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The major differential diagnosis of neck mases is “infectious” or “malignant”. History is
very helpful in establishing probabilities:
1. Age:
a. < 16: infectious or congenital
• Lymph nodes of the neck drain the soft tissues of the head and the
oropharynx (see below: Lymphadenopathy). Infections are
symptomatic and visible.
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b. > 40 years: malignant until proven otherwise
2. Time frame
a. Change over <2 weeks: infection (some lymphomas in adults)
b. Fluctuating: congenital cysts
c. Stable over years: benign neoplasm
The most important causes of neck masses include:

1.
2.
3.
4.

Lymph node
Thyroglossal duct cyst
Branchial cleft cyst
Paraganglioma (rare)

Lymphadenopathy of the head and neck
-

-
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Rule of 80’s states that of neck masses in adults >50 years of age:
• 80% will be lymph nodes
• Of these, 80% will be malignant
• Of these 80% will be squamous cell carcinoma of the head and
neck (HNSCC).
In smokers and drinkers, the commonest site of the carcinoma is the floor of the mouth
and the side of the tongue.
In HPV-related cancers, the commonest site will be the palatine tonsils.
Different groups of lymph nodes drain different regions. One must know how to stage a
cancer’s most likely draining lymph nodes and to identify the site most likely to be the
origin of a given lymphadenopathy.
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Presentation:
• Symptoms: neck mass
• Physical exam:

© 2020, ClinicoPath LLC. All rights reserved.

www.MedicalSchoolCompanion.org
•

•
•

-

Soft, tender and <1.5 cm: inflammatory (the lymph node has an
innervated capsule that is stretched by the edema of inflammation,
making it tender)
Firm, rubbery, > 1.5 cm: lymphoma
Stony hard, >1.5 cm: metastatic carcinoma (the hardness comes from
stromal fibrosis, in which normal connective cells are induced to produce
collagen by the malignant carcinoma cells).

Investigation:
• Screening: fine needle aspirate(FNA)
• Diagnostic: Biopsy. This is mostly needle biopsy as excisional biopsy carries
risks:
• Paraganglioma: trauma to carotid artery
• Schwannoma: nerve damage
• HNSCC: risk of tumor seeding, and scarring makes subsequent
lymph node dissection difficult
• Imaging is used to evaluate surrounding tissues in infiltrating processes such as
invasive carcinoma

Thyroglossal duct cyst
-

-

-

A congenital cyst arising from incomplete
involution of the thyroglossal duct (see
Regional Anatomy of the Thyroid Gland,
above).
It is found anywhere between the foramen
cecum and the thyroid cartilage, roughly in
the midline.
They most commonly present in childhood
or adolescence.
Treatment is surgical.

Branchial cleft cyst
-
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A congenital cyst arising from incomplete evolution of a branchial cleft, usually the
second branchial cleft.
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•

-

Branchial clefts are considered to be homologous to gill in fish.

The cyst presents as a painless mass anterior to the sternocleidomastoid muscle.
Most common in late childhood / early adulthood
Diagnosis: clinical with negative FNA
Treatment: surgical

Paragangliomas
-

-

-

-

Extra-adrenal tumors of the autonomic nervous system that can secrete catecholamines
• Cells derive from the neural crest
• Same cell as pheochromocytomas of the adrenal medulla, which have been
referred to as intra-adrenal paragangliomas
1/3 are associated with syndromes: MEN 2, neurofibromatosis type 1 and von HippelLindau
Are found anywhere along the sympathetic chain. Carotid
angle is most common in the head and neck.
• Abdominal paragangliomas usually present with
symptoms of catecholamine secretion, just like
adrenal pheochromocytomas
• Head and neck paragangliomas present as masses
Physical examination reveals a solid mass with a “bowstring” sign. The tumor will move laterally, but not vertically,
as it is tethered by the carotid artery
Treatment: surgical

Bow string sign: lateral but
not vertical movement
12
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Endocrine system, Thyroid gland:
Structure and Neck Masses
Do You Know It?
1. Explain how swallowing water differentiates thyroid from non-thyroid neck masses.

2. What causes multinodular goiter and how is it managed clinically?

3. Describe the investigation of a thyroid nodule.

4. What is a distinctive histologic finding in a papillary carcinoma?

5. What cell does a medullary carcinoma arise from and what unique protein does it
produce?

6. What are the key clinical findings in differentiating a benign versus a malignant nonthyroid neck mass?

7. What is the “Rule of 80”s” in neck masses?

8. What is the pathophysiology of a thyroglossal duct cyst?

9. What is the pathophysiology of a branchial cleft cyst?

10. Compare paragangliomas of the abdomen versus the neck.
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