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Table 1. Summary of cases and detectability of each diagnostic modality. Radionuclide (RN),
CT and MRI were evaluated by several radiologists with clinical experiences of more than 5
years. + : correct diagnosis without surgical information. + : correct diagnosis only after
getting surgical information. — : impossible diagnosis even after getting surgical information.
In case of ultrasonography (US), + and — symbols mean correct and incorrect diagnosis in the

first examination, respectively.

Case Size (cm) Location Histology RN US CT MRI
age/sex

Primary hyperparathyroidism

#1)28/F 1.5%0.7%x0.3 Lt. upper  Adenoma - - - —

#2)68/M 1.6x1.0x0.4 Rt. lower Adenoma — + + +

#3)72/M 2.0x1.6x1.0 Rt. upper  Adenoma + + + +

#4)58/F 2.0x0.5 Lt. upper  Adenoma + — + +

#5)50/M 1.5x1.2 Lt. lower = Hyperplasia + — +

3.3%x0.9%0.8 Rt. lower Hyperplasia + + + +

#6)76/F 7.0x3.0 Rt.lower  Adenoma + + + +

#7)28/M 2.2x1.1x1.1 Rt. lower  Adenoma + + + +

#8)59/F 0.6x0.4x0.3 Rt. upper  Hyperplasia - — - —

#9)64/F 0.4x0.2 Lt. upper Hyperplasia + — + +

#10)76/F 1.3x1.2x0.8 Rt. lower Hyperplasia + + + +

#11)36/M 1.0x1.0 Lt. lower Hyperplasia — — + +

#12)55/F 2.0%x1.0x0.9 Lt. lower Adenoma + + + +

#13)44/M 1.9x19x%x1.1 Lt. upper Adenoma + + 4+ +

#14)59/F 2.2x1.0x0.5 Lt. upper Hyperplasia + — + +
Secondary hyperparathyroidism

#15)43/M 2.9%0.8(1330mg) Lt. upper Hyperplasia + + + +

1.4%0.7 (450mg) Rt. upper Hyperplasia + + + +

1.7%0.6 (740mg) *1 Hyperplasia — — + +

#16)24/M 2.6x1.9 Rt. upper Hyperplasia + + + +

2.0x0.8 Rt. lower Hyperplasia + + + +

1.8x1.1 Lt. upper Hyperplasia + + + +

1.5%x0.9 Lt. lower Hyperplasia + + + +

#17)57/F 3.2x2.0(4760mg) Rt. upper  Hyperplasia + + + +

1.9 x1.5(1380mg) Rt. lower Hyperplasia + + + +

1.9 1.4(850mg) Lt. upper Hyperplasia - + + +

1.2x1.2(530mg) Lt. lower Hyperplasia — + + +

#18)29/M 917mg Rt. upper Hyperplasia + + e +

100mg Rt. lower Hyperplasia + + + +

600mg Lt. upper  Hyperplasia + + - -

68mg Lt. lower Hyperplasia — - — -

#19)37/F 2560mg Rt. upper Hyperplasia + + +

220mg Rt. lower  Hyperplasia + + +

655mg Lt. upper Hyperplasia + + +

800mg Lt. lower  Hyperplasia + + +

#20)50/M 1.6 x1.4(1086mg) Lt. upper  Hyperplasia + + +

0.8x0.8(230mg) Lt. lower  Hyperplasia -+ + +

0.8x0.5(112mg) Rt. lower Hyperplasia — + +

*1 Rt. upper mediastinum

19924E12 512 H 58 19934107 4 HWET
BIRIEERSE  T951 HrEfERTE 1 0] MMEKFEZLREHRESHE  (HET
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Fig.1. Adenoma in the left upper gland(Case 13). It shows low signal
intensity on T,-weighted image (A) and high signal intensity on T,-
weighted image (B).

Fig.2. Hyperplasia of the left lower gland (Case 20). It shows low signal
intensity same as muscle on both T,-weighted image(A) and T,
-weighted image(B). Fibrous septum-like structures were observed
histologically in the gland.

Fig.3. Adenoma in the right lower gland(Case 6). A large mass with
cystic degeneration and hemorrhage was demonstrated. Both T,-weigh-
ted image(A) and T,-weighted image(B) show markedly high and
homogenous intensity.
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Table 2. Prospective and retrospective sensitivity of
each imaging diagnosis.

Prospective Retrospective
sensitivity sensitivity
RN 18/30 (60%) 22/30 (73%)
us 27/37 (73%)
CT 23/36 (64%) 32/36 (89%)
33/37 (89%)

MRI 28/37 (76%)

13% 84 (1993)

MRI TR LIS/ R U7CRIBRAR 12, T,58
FAEER (T, WD) TIHER 6 25k = 2BREHA &
FIREORPEESEZE L2, T.a50E & (T,
WI) Tl 31 B 27 BRo3iERG L [BFEE H 2\ i
L EoEEEEE LY (Figl), T,WIT
AL FREDRVWESEE LD 4 IRH
D, 95 1 B RS B0 RBAHE T O FREERRRS
EASRRD S 4L (FERI 20, Fig.2), 1 IRICIZHNER
WM AR 72 GERFI 17 22 BB . WiREM
HmAR R EEREER L 1R (GEF 6
Fig.3) &, T\WI, T,WI & & cy—TFH~
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EEREOETHRBOMRZE L, #EITHE
THoiz,

JER U 2B R L, fiRWEEO b On%
<, MRITHiH LEIRE D &H/NEFEIZ0.4 X
0.2cm T, Ex T 112mg Th- /2.

3) BHEEGRZWIEDIEZHE

FEGZETEDZHHRER S+ Th o7z b DD
#| 4 % prospective sensitivity, + & %24+
72 b DD B % E|E % retrospective sensitivity
L ¥ % & prospective sensitivity i > F 75
7 4 —60%, CT 64%, MRI76%, retrospec-
tive sensitivity i & > F 75 7 4 —73%,
CT 89%, MRI89I% k7% (Table2), #EEW
FIEMEICIRE T 5 &, %0 prospective sen-
sitivity 1% 73% & 7% %. Retrospective sensitiv-
ity 13, ¥ #2777 14—kl CT KU MRI 2
BENAEALASNEPEREEIY (P<0.1).

¥ 7o A EREHEDERIERZR (specificity

Table 3. Prospective sensitivity, specificity and accuracy of each imaging
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modality in the localization of the parathyroid lesions.

Sensitivity Specificity Accuracy
RN 18/30 (60%) 19/28 (68%) 37/58 (64%)
us 27/37 (73%) 26/29 (90%) 53/66 (80%)
CT 23/36 (64%) 25/29 (86%) 48/65 (74%)
MRI 28/37 (76%) 25/29 (86%) 53/66 (80%)




EIEEEN 27
or true negative ratio) KMUIEZHE (accu-
racy) Zd L OFERIE, Table 308D T
%%, Specificity CIFBHER LYV F 777 4—
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Table 4. Prospective sensitivdty of each imaging
diagnosis and various combinations of them.

Prospective

sensitivity

RN 18/30 (609%)

us 27/37 (73%)

CT 23/36 (64%)
MRI 28/37 (76%)
RN+US 24/30 (80%)
US+CT 29/36 (81%)
CT+MRI 27/36 (75%)
MRI+RN 23/30 (77%)
US+MRI 32/37 (86%)
CT+RN 21/29 (72%)
RN+US+CT 23/29 (79%)
US+CT+MRI 31/36 (86%)
CT+MRI+RN 22/29 (76%)
MRI+RN+US 25/30 (83%)
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£ MRI 0figbEDbo L bERTWI, 1D
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7z,
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14 il 13 F123 1 BROADIER, 1 6143 2 BRIER
L2RrE bBRTH - 7o, BFEIERIFRIRE
RETUEESE T, SREFIVIBRIC & > T HERHIH
ZINRVWEHECFMOBEIG L 72D, —KICHE
KU 7z 4 ROFELFEHHEIT S 0 52929, SElK

Table 5. Regional differences in sensitivity of each imaging diagnosis.

Prospective sensitivity

RN

Us

CT MRI

9/15 (60%)
9/14 (64%)

Upper gland
Lower gland

13/18 (72%)
14/18 (78%)

14/18 (78%)
9/17 (53%)

14/18 (78%)
14/18 (78%)

Retrospective sensitivity

RN

CT MRI

12/15 (80%)
10/14 (71%)

Upper gland
Lower gland

15/18 (83%)
16/17 (94%)

15/18 (83%)
17/18 (94%)
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Fig.4. Hyperplasia of the right lower gland (Case 16).
T,-weighted image (A). T,-weighted image (B) shows
chemical shift artifact. Contrast-enhanced CT (C)
shows bone hardening artifacts which make the detec-
tion of abnormal parathyroid gland difficult.
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Fig.5. Hyperplasia of the bilateral upper glands(Case
16). Both swollen glands show almost same intensity
as thyroid gland in the T,-weighted image (A). T,-
weighted image (B) demonstrates both glands to be in
high intensity and in good consrast with thyroid gland.
Sagittal T,-weighted image (C) shows the gland to be
outside structure of thyroid gland.
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Preoperative Localization of Parathyroid Lesions with MRI

Yoko SATO

Department of Radiology, Niigata University School of Medicine
Asahimachi-dori, Niigata 951

Diagnostic capability of MRI in the preoperative localization of 37 parathyroid lesions
(adenoma 8, hyperplasia 29) in 20 patients with hyperparathyroidism was compared with
scintigraphy, ultrasonography, and CT. Sensitivities in the prospective study were 76% with
MRI, 609% with scintigraphy, 739 with ultrasonography and 64% with CT. Sensitivities in the
retrospective study were 89% with MRI, 73% with scintigraphy, and 899 with CT. All swollen
glands showed low signal intensity on T,-weighted images except one case of adenoma with
cystic degeneration. Twenty-seven of 31 swollen glands showed high signal intensity and the
others showed low signal intensity on T,-weighted images. MRI was most contributory in the
localization of such lesions as located in the thoracic inlet where lower glands often exist. MRI
and ultrasonography were considered to be the best combination of diagnostic modalities in the
preoperative localization of parathyroid lesions in patients with hyperparathyroidism.

418



