UT Southwestern Department of Radiology

Ultrasound — Parathyroid Gland Evaluation

PURPOSE:
To identify enlarged parathyroid glands.

SCOPE:

Applies to all US Head or Neck Soft Tissues and US Thyroid studies performed in:
e UT Southwestern University Hospitals and Clinics, Imaging Services (UTSW)
e Parkland Health and Hospital System, Department of Radiology (PHHS)

INDICATIONS:
e Signs or symptoms associated with hyperparathyroidism
e Abnormal lab values (increased parathyroid hormone, hypercalcemia)
e Abnormal findings on other imaging studies
e Follow up known parathyroid abnormalities
e Evaluate for recurrent disease in the setting of previous parathyroid surgery or ablation

CONTRAINDICATIONS:
e No absolute contraindications

EQUIPMENT:
Linear array transducer with a frequency range of 9-18 MHz or greater that allows for appropriate
penetration and resolution depending on patient’s body habitus

PATIENT PREPARATION:
e None

EXAMINATION:
GENERAL GUIDELINES:
A complete examination includes the tissues about the thyroid gland in the anticipated locations
of the parathyroid glands (superior, posterior or inferior to the thyroid lobes extending to the
thoracic inlet). Include potential ectopic location(s) from the hyoid bone to the sternum and
along the carotid sheath.

If there is no formal thyroid ultrasound at our institution in the past six months, then a full
thyroid sonogram should also be performed (see protocol “US Thyroid” for details).

EXAM INITIATION:
e Introduce yourself to the patient
e Verify patient identity using patient name and DOB
e Explain test
e Obtain patient history including symptoms. Enter and store data page.
e Place patient in supine position with the neck extended. A pillow/towel under the shoulders
may facilitate maximum neck extension.

TECHNICAL CONSIDERATIONS:
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e Review any prior imaging including ultrasound, “4D” CT of the neck/chest, and nuclear
medicine sestamibi scans in particular, making note of abnormalities or other findings
requiring further evaluation.

e If thereis no formal thyroid ultrasound at our institution in the past six months, then a full
thyroid sonogram should be performed in conjunction to the parathyroid evaluation. See US
Thyroid Protocol.

e The soft tissues surrounding the thyroid gland and the central compartment of the anterior
neck should be surveyed from the carotid arteries to the midline (longitudinal) and from the
carotid bifurcation to the thoracic inlet (transverse) bilaterally (see Appendix).

e Normal parathyroid glands are not often seen by ultrasound. Abnormal parathyroid glands
are enlarged, typically hypoechoic soft tissue nodules, usually posterior or inferior to the
thyroid gland, and may exhibit a dominant feeding vessel (see Appendix).

e Take care to adjust depth and focus to satisfactorily image the tissues deep to the thyroid
gland. Imaging with the head turned the opposite direction may aid in “uncovering”
retrotracheal parathyroid glands (Deep in the transesophageal groove).

e Gentle transducer compression, asking the patient to swallow during real-time imaging, and
the use of color Doppler to evaluate polar blood flow (rather than central flow that is more
typical of lymph nodes) may make it easier to identify enlarged parathyroid glands.

e The upper mediastinum may be imaged by angling under the sternum from the sternal
notch. A smaller footprint, tightly curved array transducer may be useful for imaging inferior
parathyroid glands below the clavicles or in the mediastinum.

e Inmost cases (80%) there is only one abnormal parathyroid, but there may be multiple,
especially in the setting of tertiary hyperparathyroidism (multiglandular disease) such as
with chronic kidney disease/dialysis.

e Suspected parathyroid glands should be documented with size measurements in 3
orthogonal planes and without and with color Doppler. Relationship to the thyroid gland
should also be noted. Rarely, parathyroid adenomas may be intrathyroidal.

DOCUMENTATION:
e Thyroid Gland
o Ifthereis no formal thyroid ultrasound at our institution in the past six months, then a
full thyroid sonogram should be performed in conjunction to the parathyroid evaluation.
See US Thyroid protocol for details.

e Anterior Neck, Central Compartment
o Grayscale
= Longitudinal and transverse images focused on the soft tissues superior,
posterior and inferior to each thyroid lobe (see Appendix).
= Longitudinal and transverse images of the central compartment (Level VI) from
the carotid bifurcation to thoracic inlet (see Appendix).
= Cine sweeps targeted to the deep (retrothyroidal) soft tissues.
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Central Neck

Lateral central neck
Superior border: Submandibular gland
Inferior border: Clavicle

Midline central neck
Superior border: Thyroid isthmus
Inferior border: Manubrium

Superior border: Carotid Bulb region
Lateral border: Carotid/Jugular Complex
Medial border: Tracheal rings

If a focal extrathyroidal soft tissue abnormality is identified, representative grayscale
images without and with 3 orthogonal measurements and without and with color
Doppler should be obtained.

e Data page(s)

o Use Imorgon diagram to annotate thyroid nodules and abnormal lymph nodes (if

applicable), their sizes, and suspicious features. (see Thyroid Nodule Imaging Cheat Sheet
below for appropriate annotations).

o Annotate location of any visualized parathyroid(s) on diagram.

PROCESSING:

Review examination images and data

Export all images to PACS

Confirm data in Imorgon

Document relevant history and any study limitations
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APPENDIX:

CERVICAL LYMPH NODE ANATOMIC LEVEL CLASSIFICATION
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Fig. 1.—Neck as seen from left anterior view.

A, Drawing shows anatomy pertinent to nodal classification

B, Drawing shows specific margins of anatomy seen in A that relate to definitions of classification levels. Note that line of separation between levels | and Il is posterior
margin of submandibular gland. Separation between levels |l and lll and level Vis p ior edge of leid id muscle. Line of separation between levels [V and
Vis obligue line extending from posterior edge of sternocleidomastoid muscle to posterior edge of anterior scalene muscle. Posterior edge of internal jugular vein sepa-
rates level 1A and lIB nodes. Carotid arteries separate levels lll and IV from level VI. Top of manubrium separates levels VI and VIL (Reprinted with permission fram [16]}
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Drawing shows potential locations of parathyroid adenomas. The superior parathyroid gland (A, region in red) is typically
posterior to the mid thyroid gland, while the inferior (B, region in blue) is typically posterior and inferior to the thyroid lobe.
Modified from Ultrasound Quarterly, 2013.
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SONOGRAPHIC APPEARANCE OF PARATHYROID ADENOMA

Normal parathyroid glands are typically not seen by ultrasound. Abnormal parathyroid glands are:
e Most commonly hypoechoic soft tissue nodules; may be heterogeneous or have internal cystic
components
e Usually posterior or inferior to the thyroid gland, but may be superior to gland or ectopic
e Likely to exhibit a dominant “splitting” feeding vessel

Suspected parathyroid glands should be documented with size measurements in 3 orthogonal planes
and without and with color Doppler. Relation to the thyroid gland should also be noted.

EXAMPLE 1:

Mildly heterogeneous, hypoechoic, markedly vascular extrathyroidal nodule, posterior to mid lobe, with
polar feeding vessel and partially circumferential vascularity (“split vessel sign”).
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EXAMPLE 2:

Mildly heterogeneous, hypoechoic, extrathyroidal nodule, posterior to the right lower pole. Color
Doppler demonstrates several feeding vessels and a dominant splitting vessel at the margin of the
nodule.

Right ThyroidInf TO Thyroid - Right ThyroidInf TO Thyroid

Nuclear medicine sestimibi reveals “hot” nodules in the right and left neck, corresponding to bilateral
nodules identified on ultrasound.
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