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Sonographic Localization of Enlarged Parathyroid Glands
in Primary Hyperparathyroidism

Keiko Yamada, Arimi Harasawa, Fumiko Tsuchiya, Takayuki Yamada,
Chisato Kawai, Hiroko Miyake, Akiko Narimatsu
and Atsushi Kohno
Department of Radiology, Tokyo Women's Medical College

Research Code No. : 504.2

Key Words : US, Parathyroid gland, Primary hyperparathyro-
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Fourty seven parathryoid tumors of fourty two patients with primary hyperparathyroidsm were
evaluated preoperatively using linear-array real-time sonography. The lesions consisted of thirty three
adenomas, six carcinomas and five hyperplastic glands. As the earlier studies included false negative
cases with lesions obviously shown on the recorded films retrospectively, the study was divided into two
periods to evaluate the sensitivity and the specificity of the sonography. Between these two periods, the
sensitivity improved from 67% to 82%, and the specificity improved from 89% to 95% in localizing each
enlarged parathyroid glands. The main reason for this was thought to be due to technical improvement
of the sonographers.

Although the size of the enlarged glands was the major factor in false negative cases, the shape and
the echogenicity of the enlarged glands were also important factors. Flat fusiform lesions without
distinctive expansile appearances, and the lesions with echogenicity close to the adjacent thyroid tend to
be overlooked at the time of the examination. In such cases, the echo interfaces between the thyroid and
the enlarged parathyroid glands must not be misinterpreted as intrathyroidal, e.g. fibrous septae. The
linear echo interface between the enlarged parathyroid gland and the surrounding organs was also
important when differentiating from the peripherally situated thyroid nodules. The vascular structures
and the esophagus were the causes for the false positive cases, but such misinterpretation could be
reduces by clinical experiences.

Sonography was proved to be useful as an initial method in preoperative non-invasive localization of
enlarged parathyroid glands in patients with primary hyperparathyroidism.
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Table 1 Diagnostic Acurracy of Sonography

May. 1982—Dec. 1983

Jan. 1984—Nov. 1984

Surgery Surgery
us us
Positive Negative Positive Negative

Positive 18 2 Positive 14 1

Negative 9 17 Negative 3 21
Sensitivity=TP/TP+FN=18/27=67% Sensitivity =14/17=82%
Specificity=TN/TN+FP=17/19=89% Specificity =21/22=95%
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Fig. 1 Longitudinal (A) and transverse (B) sonograms through right parathyr-
oid adenoma measuring 1.6X0.7x0.3cm (arrow heads).
L=longus colli muscle, C=common carotid artery, TH=thyroid, TR=trachea
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Fig. 2 Longitudinal (A) and transverse (B) sonograms through cystic adenoma
of left parathyroid gland measuring 4.2X2.7X1.6cm (arrow heads).
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Fig. 3 Longitudinal (A) and transverse (B) sonograms through left parathyroid
carcinoma measuring 0.7cm (arrow heads).
The tumor was intrathyroidal at operation, but the sonographic appearance
was that of a typically enlarged parathyroid gland with linear echo interface
between the thyroid and the tumor.
E-==esophagus
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Fig. 4 Longitudinal (A) and transverse (B) sonograms through left parathyroid
adernioma measuring 2.5X1X1cm (arrow heads).
The fusiform adenoma does not have a distinctive expansile feature.
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Fig. 5 Longitudinal (A) and transverse (B) sonograms through right parathyr-
oid adenoma measuring 1.8X1X0.7em (arrow heads),
The echo interface between the thyroid and the adenoma should not be
misinterpreted as intrathyroidal, e.g. fibrous septa.
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Fig. 6 Longitudinal (A) and transverse (B) senograms through left parathyroid
adenoma measuring 1x0.4%0.3cm (arrow heads).
Curvilinear echo interface is noted between the adenoma and the surrounding

organs.
An adenomatous nodule is also noted in the left thyroid lobe (curved arrow).
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Fig. 7 Longitudinal (A) and transverse (B) sonograms of the tubular structure
(arrow heads), which probably represents right inferior thyroidal artery.
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