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Basic Knowledge of Ultrasonography and Its Cli-
nical Use

Pa Jong Jung, M.D.

Evaluation of thyroid and parathyroid gland scan be per-
formed using imaging techniques such as ultrasonography,
computed tomography, and magnetic resonance imaging.
Each technique has advantages and disadvantages. How-
ever, ultrasonography is generally the first choice for diag-
nosis, preoperative evaluation, and postoperative follow up
examination of thyroid and parathyroid diseases. Producing
precise ultrasonography results requires knowledge of ultra-
sound operation and basic anatomy, as well as skills for
correct interpretation of normal or abnormal ultrasound
images. This article reviews the physics and technology of
ultrasound imaging in its clinical application, especially in
field of thyroid and parathyroid diseases. (Korean J
Endocrine Surg 2008;8:1-6)
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Table 1. Diagnostic ultrasound frequency

Heart 2~3 MHz
Abdomen 3~5 MHz
Breast & Thyroid 7.5~13 MHz
Eye 7.5~12 MHz

GI tract & Vessel 15~30 MHz

1 Hz = 1 cyclefsec; 1 KHz = 10° Hz; 1 MHz = 10° Hz.
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I Piezoelectric crystals
/elements
Matching layer
Fig. 1. Probe (Transducer).
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Fig. 2. Major components of diagnostic system.
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Table 2. Artifacts

Noise

Acoustic shadowing

Posterior acoustic enhancement
Reverberation

Beam-width artifact

Side lobe artifact

Mirror image artifact
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Table 3. 2D and 3D imaging

2D imaging 3D imaging

Narrow view angle

Coronal plane view (-)

Inaccurate volume
measurement

Wide view angle

Coronal plane view (+)

Accurate volume
measurement (VOCAL)
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u] ZHkALAl €] €3] (American College of Radiology, ACR)

Table 4. Indications for a thyroid and parathyroid ultrasound (ACR
guideline, 2007)

- Evaluation of the location and characteristics of
palpable neck masses.

- Evaluation of abnormalities detected by other imaging
examinations or laboratory studies, e.g., areas of abnormal
uptake seen on radioisotope thyroid examinations.

- Evaluation of the presence, size, and location of
the thyroid gland.

- Evaluation of high-risk patients for occult thyroid malignancy.

- Follow-up of thyroid nodules, when indicated.

- Evaluation for recurrent disease or regional nodal metastases
in patients with proven of suspected thyroid carcinoma.

- Localization of parathyroid abnormalities in patients with
suspected primary or secondary hyperparathyroidism.

- Assessment of the number and size of enlarged parathyroid
glands in patients who have undergone previous parathyroid
surgery or ablative therapy with recurrent symptoms
of hyperparathyroidism.

- Localization of thyroid/parathyroid abnormalities or
adjacent cervical lymph nodes for biopsy, ablation,
or other interventional procedures.

- Localization of autologous parathyroid gland implants.

ACR = American College of Radiology.
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