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Parathyroid 
Glands

– There are usually 4 glands

– 1 superior and 1 inferior to 

each thyroid lobe

– Partially embedded in the 

posterior surface of the 

lateral aspects of the thyroid 

lobes

– Parathyroid Hormone (PTH)

– Major regulator of ion levels 

in blood: 

– Calcium (Ca2+) 

– Magnesium (Mg2+) 

– Phosphate (HPO4
2+) 



Microscopic Anatomy

Parathyroid gland contains two types of epithelial 

cells:

– Chief (principal) cells

– Majority of the cells in the parathyroid

– Produces Parathyroid Hormone (PTH)

– Oxyphil cell

– Function not known

– Begin in puberty and increase with age



Parathyroid 
Hormone Secretion

– Calcitonin secreted by high blood Ca2+

levels in thyroid

– Calcitonin inhibits osteoclast activity, 
therefore reducing Ca2+ levels

– Lower than normal Ca2+ levels stimulates 
chief cells to produce more PTH 

– PTH promotes resorption of bone matrix, 
releasing more Ca2+ into blood and 
reduces Ca2+ levels  loss via urine

– PTH also stimulates kidney production of 
calcitriol (active form of Vit D)

– Calcitriol stimulates increased absorption 
of Ca2+ from food via GI tract



Hyperparathyroidism
– Primary Hyperparathyroidism

– one or more of the parathyroid glands makes 
too much PTH. 

– can lead to the loss of bone tissue.

– Secondary Hyperparathyroidism

– occurs due to another disease that first causes 
low calcium levels in the body. 

– increased PTH levels occur as the body fights to 
keep the Ca level up in the standard range. 

– common in kidney disease and after certain GI 
surgeries or diseases.

– Tertiary Hyperparathyroidism

– usually happens after long-term secondary 
hyperparathyroidism when the parathyroid 
glands have been producing high levels of PTH 
for such a long time that they become 
overgrown and permanently overactive. 

– leads to high blood calcium levels.

85%- single gland disease



Signs of 
Hyperparathyroidism

• Depression

• Tiredness

• Feeling thirsty and peeing a lot

• Feeling sick and losing your 
appetite

• Muscle weakness

• Constipation

• Abdominal pain

• Loss of concentration

• Mild confusion





Radionuclide 
Imaging

– Technetium 99m Sesta MIBI

– PET Choline CT

– Gallium68 DOTATOC PETCT





Tc99m-
SestaMIBI

– Two-phases (15mins and 

120 mins)

– Can sometimes 

demonstrate thyroid 

adenomata

– SPECT

– Most common test (after 

US)



Computed 
Tomography
– 4D CT (Multiphase study)

– Useful when US and MIBI 
negative studies

– Parathyroids (like NETs) are 
hypervascular

– Useful for ectopic lesions



PET Choline CT

– Increased cell metabolism in 
adenoma or hyperplasia leads to 
increased choline uptake .

– Upregulation of choline kinase 
activity leads to enhanced choline 
uptake. 

– Hybrid imaging offers the 
possibility of attenuation 
correction and co-registration of 
functional and anatomical 
information. 

– Advantage of PETCT over SPECT 
is its superior spatial resolution.



Ga68-Dotatate

– Gallium 68 PET radiotracer

– Somatostatin receptor

– NETs

– Not financed on national 

contracts



Parathyroid Ultrasound

– Main clinical indication for 
Parathyroid US is for  pre-surgical 
localisation only.

– Best Practice Suggestions: 

– Sestamibi first prior to US!

– Only take referrals from endocrine 
surgeons

– Parathyroids are very difficult to visualise 
and can be ectopic (in thorax) 

– Parathyroid adenomata can look like 
normal small lymph nodes

– FNAC or Fluid PTH analysis

– Sestamibi does not always see them

– Beware the thyroid adenoma vs 
intrathyroidal parathyroid

– PET Choline, Ga68 DOTA & 4DCT



Parathyroid Glands
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Parathyroid Glands









BMUS & SoR Guidelines for 
Professional Ultrasound Practice

Section 5.4 “Head and neck ultrasound 
examinations”

– General scanning principles

– Justification and clinical history

– Technique (including 7 sweeps)

– BMUS Standards of practice

– Common clinical scenarios

– FNAC/Core Bx

– Head and neck ultrasound reporting examples



H&N Level I Standards



H&N Level I Standards



H&N Level II Standards



H&N Level II Standards



H&N Level III Standards



Example of Governance 
& Sign -off

Documentation of Additional Clinical Practice XXXXXX Hospitals NHS Trust

Training & Competency Head & Neck – Level I

Sonographer/Trainee/Radiologist

Training completion date

Clinical Supervisor 







Parathyroid 
Protocol

– Priority of samples 
required:

1. PTH sample for Clinical 
Biochemistry

2. FNA aspirate into 
ThinPrep® CytoLyt® 

3. FNA aspirate onto slide for 
morphology assessment 



Difficult to confidently identify 

Imaging for localisation only

At least two tests

Endocrine Surgeons only

Re-do surgery, increased risk

In Summary



Imaging of the Parathyroids –
Should it  be all about  

Ultrasound?

Thank you for 

listening

Any questions?
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