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Lesion Localization in Patients with Hyperparathyroidism Using
Double-phase Tc-99m MIBI Parathyroid Scintigraphy
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Abstract

Purpose: This study was performed to evaluate the diagnostic usefulness of double-phase Tc-99m MIBI pa-
rathyroid scintigraphy with single photon emission computed tomography (SPECT) in patients with hyper-
parathyroidism. We also evaluated the relationship between Tc-99m MIBI uptake and oxyphil cell contents
in parathyroid glands. Materials and Methods: The subjects were 28 parathyroid glands of 10 patients who
underwent. Tc-99m MIBI parathyroid scintigraphy and parathyroidectomy for clinically suspected hyper-
parathyroidism. Early and delayed pinhole images were obtained at 15 minutes and 2 hours after injection
of Tc-99m MIBI, and SPECT images were followed. The weight and oxyphil cell contents of parathyroid
tissue were obtained from pathologic specimen, and the scintigraphic findings were compared with histopa-
thology. Results: In surgical histopathology, 6 parathyroid adenomas and 9 parathyroid hyperplasias were
confirmed. The sensitivity, specificity, and positive predictive value of early and delayed images were 46.7%
(7/15), 76.9% (10/13), 70% (7/10) and 66.7% (10/15), 92.3% (12/13), 90.9% (10/11), respectively. SPECT
image detected an additional small hyperplasia.. The sensitivity, specificity, and positive predictive value of
combined interpretation of early and delayed images with SPECT were 73.3% (11/15), 100% (13/13), 100%
(11/11). The sensitivity was 100% (6/6) for adenoma, whereas that was 55.5% (5/9) for hyperplasia. Both
adenomas and hyperplasias showed significantly increased oxyphil cell contents compared with normal
parathyroid glands (p<0.0001), but the oxyphil cell content and weight were not significantly different
between adenomas and hyperplasias. Conclusion: Double-phase Tc-99m MIBI parathyroid scintigraphy with
SPECT is useful for lesion localization in patients with hyperparathyroidism. Although both adenoma and
hyperplasia have increased oxyphil cell content, the sensitivity is high in adenoma, but low in hyperplasia.
(Korean J Nucl Med 1999;33:120-30)
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Table 1. Results of Tc-99m MIBI Scintigraphy and Pathology in 10 Patients with Hyperparathyroidism

Case  Sex/ Location of Pathology Weight  Oxyphil cell Pin-hole " SPECT'
No  Age glands* (gram) contents early delayed

1 F/60 RL adenoma 1.5 389 2 1 +
2 F/57 LU adenoma 0.5 157 2 2 +
3 M/17 LL adenoma 3.0 462 2 2 +
4 F/49 RL adenoma 2.5 466 1 2 +
RU normal 0.1 45 1 0 -

LU normal 0.1 0 0 0 -

LL normal 0.1 0 0 0 -

5 F/63 LL adenoma 0.5 196 0 2 +
RL thyroid nodule - - 2 1 +

6 F/36 RL adenoma 1.0 462 0 1 +
RU normal 0.1 6 0 0 -

LU normal 0.1 18 0 0 -

LL normal 0.1 15 0 0 -

7 F/36 RU hyperplasia 1.0 342 0 0 -
RL hyperplasia 0.1 124 0 0 +

LU hyperplasia 1.0 439 1 2 +

LL hyperplasia 0.5 254 0 0 -

8 F/s5 RU hyperplasia 1.5 375 0 0 -
RL hyperplasia 1.5 355 1 2 +

LU hyperplasia 25 416 1 2 +

LL hyperplasia 02 120 0 0 -

9 M/32 LL hyperplasia 0.1 30 0 1 +
RU normal 0.1 1 0 0 —

RL normal 0.1 1 1 0 -

LU normal 0.1 4 0 0 -

10 F/69 RU normal 03 55 0 0 —
LU normal 0.2 40 0 0 -

LL normal 04 37 0 0 -

* RU, right upper; RL, right lower; LU, left upper; LL, left lower; t, Tc-99m MIBI uptake degree (0: uptake

as thyroid bed; 1, between O and 2; 2, prominent uptake more than thyroid bed) ¥

uptake; —, negative Tc-99m MIBI uptake.
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Table 2. Sensitivity, Specificity and Positive Predictive Value of Tc-99m MIBI Scintigraphy for Localization of
Parathyroid Adenoma or Hyperplasia according to the Variable Combination of Imaging Modalities

Early images*

Delay images*

Early/delay images

Early/delay i T
rly/delay images & SPECT

Sensitivity 46.7% ( 7/15)
Specificity 76.9% (10/13)
Positive predictive value 70% ( 7/10)

66.7% (10/15)
92.3% (12/13)
90.9% (10/11)

66.7% (10/15)
100% (13/13)
100% (10/10)

73.3% (11/15)
100% (13/13)
100% (11/11)

* Positive criteria were increased Tc-99m MIBI uptake or bulging contour from thyroid bed, T Positive criteria
were persistent or more increased Tc-99m MIBI uptake on delay image than early image or bulging contour

from thyroid bed.
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Fig. 1. (a) Early image (15 minute) of a double phase
Tc-99m MIBI parathyroid scintigraphy in a
36-year-old woman (Case 7) suspected to have
MEN (type 1) shows a focal lesion with
slightly increased activity (grade 1) in upper
portion of left thyroid lobe. (b) Delay image
(2 hour) shows well demarcated focal in-
creased activity (grade 2) in upper portion of
left thyroid lobe. (c) In SPECT image, another
lesion with focal increased activity in lower
portion of right thyroid lobe. In pathology,
four parathyroid glands of this patient were
confirmed as parathyroid hyperplasia.

Table 3. The Correlation of Tc-99m MIBI Uptake Degree in Early and Delayed Pinhole Images with Pathology
(n=28 parathyroids)

Delayed image

Early image

Gr 0 Gr 1 Gr 2
Gr O 15 (10:N, 5:H) 2 (1:H*, 1:A) 1 (A)
Gr 1 2 (N 0 4 (3:H, 1:A*)
Gr 2 0 2 (A%, 1T) 2 (A)

Gr 0, the same degree of uptakes as thyroid bed; Gr 1, between Gr 0 and Gr 2; Gr 2, prominent uptakes more
than thyroid bed; N, normal parathyroid; H, parathyroid hyperplasia; A, parathyroid adenoma; T, thyroid
nodular hyperplasia; * bulging contour from thyroid bed.
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(a) Early image (15 minute) of a double-
phase Tc-99m MIBI parathyroid scintigraphy
in a 49-year-old woman (Case 4) shows a
lesion with bulging contour in lower portion of
right thyroid and similar activity to thyroid
tissue (grade 0). (b) Delay image (2 hour)
shows focal increased activity (grade 2) in
lower portion of right thyroid lobe. (c) SPECT
images shows focal increased activity. Surgery
confirmed a parathyroid adenoma.
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Fig. 3. Comparison of oxyphil cell contents between
parathyroid lesions (O; no Tc-99m MIBI up-
take on SPECT image, @; increased Tc-99m
MIBI uptake on SPECT image). Oxyphilic
cell contents were significantly increased in
hyperplasia or adenoma (p<0.001).
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