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Comparison Study of Lesion Localization in Patients with Primary and Secondary
Hyperparathyroidism using Double-Phase Tc-99m Sestamibi Scintigraphy
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Abstract

Purpose: The purpose of this study was to evaluate and compare the scintigraphic findings and diagnost
accuracy of double-phase Tc-99m sestamibi scan in primary and secondary hyperparathyroidism (HPT)
Materials and Methods: We retrospectively reviewed 16 cases of primary (18 lesions) and 11 cases o
secondary HPT (44 lesions) who underwent Tc-99m-sestamibi scan before the surgical intervention. Sca
was performed using LEM camera (Siemens, Germany) after the injection of 740MBq of Tc-99m sestamib
Routine image consisted of baseline and 3-hour delayed images and each image was obtained using bot
parallel and pine hole collimator. The study population was 27 patients (mae/femae=5/22, age: 49.1+ 10.8
Results: Eighteen lesions of primary HPT consisted of 13 adenomas and 5 hyperplasias, while all lesion
of secondary HPT were hyperplasias. Among the case of primary HPT, we could detect al the lesions
13 adenomas but only 2 lesions of 5 hyperplasias (40%) could be detected by double phase scintigraph
Three cases of primary lesion showed decreased uptake in delayed images compared with baseline. Th
sensitivity, specificity, positive predictive value and accuracy of primary and secondary HPT were 58.8%
(10/17), 83.3% (10/12), 83.3% (10/12), 75.9% (22/29), and 37.5% (15/40), 50% (2/4), 88.2% (15/17), 38.6%
(17/44), respectively. Overall sensitivity, specificity, positive predictive value and accuracy were 43.9%
(25/57), 75% (12/16), 86.2% (25/29), and 53.4% (39/73). There were no statistical difference between th
weight of primary and secondary HPT lesion (p>0.05). Conclusion: Tc-99m sestamibi scan is fairly goo
modality to detect parathyroid lesion in patient with primary HPT before the surgical intervention. Howeve
since some of cases may revea decreased uptake in delayed image, a careful attention to the findings
baseline images may be helpful. Still the low accuracy of sestamibi scan in diagnosis of secondary HP
prohibits routine use of it for this disease. (Korean J Nucl Med 1999;33:368-80)
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mg/dL (2.5 4.5 mg/dL) . 1
iPTH, (Fig. 4).
678.5 pg/ml, 8.31 mg/dL, 3.84 mg/dL Table 1
iPTH 4 1
7
, 4
9 , 4 , 3,
1 1 (Table 2). 0l1lg 43 ¢
0.5 3g 149 g . 1.09 g
13 unpaired t-test
5 .5 p-value 0.628
16 7 1
18 3 (Fig. 5).
2 8
(Fig. 1). 1 2
Table 3
(Fig. 2).
(contrast) Tc-99m sestamibi
(Fig. 3) 7 2 Table 4
1 wash out 76.5% (13/17),

64.7% (11/17)

Fig. 1. (A) A 51 year-old female patient with parathyroid adenoma (case# 3) shows focal increased uptake in
upper portion of right thyroid gland area (baseline). (B) Only a minimal focal uptake remains in same
area due to relatively rapid wash out of radioisotope (delayed image).
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(A) A 49 year-old female patient with
primary hyperparathyroidism (case# 5) shows
no definite focal hot uptake in the baseline
study. (B) Delayed image reveas questio
nable faint uptake in left lower portion of
thyroid gland. (C) Imaging after the addi
tional injection of isotope demonstrate mild
focal uptake in same area.

Fig. 3. (A) A 55 year-old female patient with primary hyperparathyroidism (case# 6) shows focal dense hot
uptake in right lower portion (baseline). (B) Persistent uptake in this lesion and rapid wash out of
thyroid uptake result in increased contrast (delayed image).
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Fig. 4. (A) A 68 year-old mae patient with ectopic parathyroid lesion (case#15) shows focal hot uptake in
upper mediastinum area (baseline). (B) A focal uptake in this area become more discrete and thyroid
uptake was markedly decreased (delayed image).

Fig. 5. (A) A 29 year-old female patient with chronic renal disease (case# 6) shows two focal hot uptake in
both lower portion of thyroid gland (baseline). (B) Persistent uptake is noted in these lesions and another
focal lesion is suspected in just upper portion of hot uptake in right lower area (delayed image).

5 2
58.8% (10/17) . (Table 1).
13 37.5%
(15/40), 40% (16/40)

37.5%
(15/40)
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Table 1. Result of Tc-99m sestamibi scan and Pathology in Primary Hyperparathyroidism

Location iPTH CalP Weight Baseline Delayed
No.  SedAGe it lesonr  (gm) (mgdl) A% gm) MIBI sant  MIBI scant
1 Fe2 RU 19927 127723 N 01 0 0
RL N 01 0 0
LU H 25 0 0
LL N 01 0 0
> FBL LU 1651 12321 H 30 0 0
LL H 12 1 1
3 FsL RU 815 1224 A 10 1 0
4 F3% RU 938 11872 N 0.2 0 0
RL A 28 1 2
5 F49 RU 1908 8533 N 01 0 0
RL N 01 0 0
LU N 01 0 0
LL A 05 0 05
6  FI55 RL 1126 82125 A 12 1 2
7 F56 LL 15733 94/35 H 08 1 05
RL N 01 0 0
8  F/59 RU ATT 94148 N 01 0 0
RL N 01 0 0
LU A 15 1 0
LL N 01 0 1
9  F55 LU 12179 153/814 A 08 2 2
LL N 05 2 2
10 A6l LL 28697  8.4/5.46 H 06 0 0
1 F>5 LL o o A 10 1 2
12 Fe2 LL 13 2/1.54 A 18 1 2
13 A5l LL o o A 20 1 2
14 Fe6 LL A A A 0.9 1 0
15 F/68 Ectopic O] O] A 0.8 1 2
16 FH4  RURL 1833 161725 A 30 1 2

* RU, right upper; RL, right lower; LS, left upper; LI, left lower; RU/RL, right upper to lower.

T Tc-99m sestamibi uptake degree (O: same uptake as thyroid; 0.5: faint uptake compared with thyroid uptake
1; between 0.5 and 2; 2: prominent hot uptake) (-) unable to check; iPTH, intact parathyroid hormone; A
parathyroid adenoma; H, parathyroid hyperplasia; N, norma parathyroid.

83.3% (10/12)
83.3% (10/12)
49.19% (28/57), 50%
47.37% (27/57)
43.9% (25/57) .
91.67% (11/12), 81.3% (13/16), 83.3% (12/16)
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Table 2. Result of Tc-99m Sestamibi Scan and Pathology in Secondary Hyperparathyroidism

No. Sex/Age Location iPTH CalP Pethology Weight Baseline Delayed
of leson*  (pg/ml)  (mg/dL) (gm) MIBI scant  MIBI scant
1 F/56 RU ©) ©) H 0.8 0 0
RL H 15 2 2
LU H 04 0 0
LL H 10 0 1
2 FI57 RU ) ) N 05 1 2
RL H 0.5 1 1
LU H 0.6 0 0.5
LL H 1.0 0 0
3 M/65 RU 10.24 7.5/13.6 H 1 0 0
RL H 23 0.5 1
LU H 11 0 0
LL H 25 1 2
4 F/35 RU 241 7.6/3.5 H 4.3 1 2
RL H 38 1 0.5
LU H 12 1 2
LL H 1 1 0
5 F/54 RU 269.22 11.3/4.8 H 0.9 0 0
RL N 0.3 0 0
LU H 0.6 0 0
LL H 16 1 1
6 F/29 RU 26.36 6.9/2.7 N 0.1 0 0
RL H 2.8 1 2
LU H 0.2 0 0
LL H 0.9 1 2
7 F/46 RU 986.13 10.5/3.3 H 0.5 0 0
RL H 0.5 0 0
LU H 0.5 0 0
LL H 0.6 0 0
8 F/29 RU 1000.0 7.6/1.3 H 0.5 0 0
RL H 0.5 0 0
LU H 10 0 0
LL H 10 0 0
9 F/40 RU 1550 5.6/4.2 H 04 0 0
RL H 15 0 0
LU H 04 0 0
LL H 10 0 0
10 M/40 RU 1590.9 10.7/6.5 H 3.0 2 2
RL H 12 2 2
LU H 15 2 2
LL N 0.8 2 2
11 M/42 RU 670.8 7.1/5.0 H 0.5 0 0
RL H 0.5 0 0
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LU
LL

H 0.5 0 0
H 1.0 2 2

* RU, right upper; RL, right lower; LS, left upper; LI, left lower.
T Tc-99m sestamibi uptake degree (0: same uptake as thyroid; 0.5: faint uptake comparing with thyroid
uptake; 1: between 0.5 and 2; 2: prominent hot uptake) (-), unable to check; iPTH, intact parathyroid hormone

H, parathyroid hyperplasia; N, normal parathyroid.

Table 3. The Comparison of Tc-99m Sestamibi Uptake Degree in Baseline and Delayed Images of Primary and
Secondary Hyperparathyroidism with Pathologic Result

Delayed image
Baseline image
grade O grade 0.5 grade 1 grade 2

Grade 0

1'HPT 12 (N:10, H:2) 0 1 (A1 1 (H:1)

2'HPT 25 (N:2, H:23) 1 (H:1) 1 (H:1) 0
Grade 0.5

1'HPT 0 0 0 0

2'HPT 0 0 1 (H:1) 0
Grade 1

1'HPT 2 (A:2) 1 (H:1) 2 (H:2) 7 (A7)

2'HPT 1 (H:1) 1 (H:1) 2 (H:2) 6 (N:1, H:5)
Grade 2

1'HPT 0 0 0 2 (A2)

2'HPT 0 0 0 6 (H:6)

Grade 0, no detectable focal uptake; Grade 0.5, faint uptake; Grade 1, between Grade 0.5-2; Grade 2
prominent hot uptakes more than thyroid bed; 1'HPT, primary hyperparathyroidism; 2'HPT, secondary
hyperparathyroidism; N, norma parathyroid; H, parathyroid hyperplasia; A, parathyroid adenoma.

75% (12/16)
80%
(Table 4).
Tc-99m sestamibi
Table 4
75.9% (22/29),
38.6% (17/44)

53.4% (39/73)

Double-phase Tc-99m-sestamibi
TI-201/Tc-99m

CT
19
. Taillefer 7
Tc-99m- sestamibi double-phase 21
19 (90%)
Billotey

) 55%, 64.5%
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Table 4. Sensitivity, Specificity and Positive Predictive Vadue and Accuracy of Tc-99m Sestamibi Scan for
Locdlization of Primary and Secondary Parathyroidism

Baseline scan* Delay scan* Basdling/delay scant

Sensitivity

Primary HPT 76.5% (13/17) 64.7% (11/17) 58.8% (10/17)

Secondary HPT 37.5% (15/40) 40% (16/40) 37.5% (15/40)

Overall 49.2% (28/57) 47.4% (27/57) 43.9% (25/57)
Specificity

Primary HPT 91.7% (11/12) 83.3% (10/12) 83.3% (10/12)

Secondary HPT 50% (2/4) 50% (2/4) 50% (2/4)

Overall 81.3% (13/16) 83.3% (12/16) 75% (12/16)
Positive predictive value

Primary HPT 92.9% (13/14) 84.6% (11/13) 83.3% (10/12)

Secondary HPT 88.2% (15/17) 88.9% (16/18) 88.2% (15/17)

Overall 90.3% (28/31) 87.1% (27/31) 86.2% (25/29)
Accuracy

Primary HPT 82.8% (24/29) 72.4% (21/29) 75.9% (22/29)

Secondary HPT 38.6% (17/44) 40.9% (18/44) 38.6% (17/44)

Overall 56.2% (41/73) 53.4% (39/73) 53.4% (39/73)

* Positive criteria were higher Tc-99m sestamibi uptake than thyroid bed.

T Psitive criteria were persistent or more increased Tc-99m sestamibi uptake on delay image than baseline
image; 1'HPT, primary hyperparathyroidism; 2'HPT, secondary hyperparathyroidism.

58.8% 83.3%

13
5 2 (40%)
Tc-99m-sestamibi 3
double-phase

Tc-99m ,
pertechnetate 1- 123
double-phase scan

192) ,
16

765%  91.7%
3 . @ )
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