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prE B Hm e

BE S IR SR AT Hyperparathyroidism (HPT) * 4 S¥ A2 ER E L TEHTA I L ARB IR T
W5, ZZTAEIX BT A HPT A REDERIC L E)NEAMB DI, /Nt FYiET B E#E
BE RIE) EHUHFIRRAI O ADEHRESE (ATD B) TOILH Cafli & Parathyroid hormone (PTH-M) & &
ZPE L7, RIFE2954 B, ATDHTIE, S30BIDWTIH CafE% #%E L, 10.0 mg/dl £l
TR L7CHFEB) 262 B & 29 BIZDOWT PTH-M % fll5E L 7-4& %, RIBETIZ 58 #1 (2.50%), ATD & 3 #l

(1.19%) %%, 1EH O _LBRAE 560 pg/ml iz B2 7z~ L7z,

COEIIMEICEETH 7. 12771,

B IRR L7 BIBANETHETT 2 &, HatiICZFERIROO Nk kol ThODKR%E

WETHE, PTH-M=560 pg/ml O HBHED» L AT,
e, FHORTHIEETH L I LHRBDHLNI.

. U ®IC

ALER AR I & 2R 0 UARIRBEBR 12 & - T,
B FF KRR B AE TUHESE (hyperparathyroidism: HPT) @
FEMEN AT A Z LT 5 #iiiE, Rosen D
Case Report” |Z#5F - C, Tisell 529, Hedman 5%,
Schneider 5% 7% &', 4% TIZ 50 % B 2 % f LA
LN Twah, Fomii T, BIBHEBRAfFEOP
12 % hyperparathyroidism D54 DN % 7~ 3 ik i
L5ODHELHDH. L L%EDH, BIZ L5 hyper-
parathyroidism FE4£ D 1L, EFHE™, hyper-
parathyroidism DFEAFRDIENNT 5 & ) G &,
LBWETLHEODBHRLNDLIZTTHD.

ZZThhvbiid, 21 512X 5T hyper-

* R
o TEBENSA Y VY —FEFIIEE
Zft 84 3H 19H
BR84S 15H
BRI GR K S © R U 5 B AG o FEHT
REIR 1255-53 (> 410-24)
+ B R Z

B 2SHPT BEDER L 2 DM DH S Z

(B[R 33: 729-735, 1996)

parathyroidism DFEAEFR DTN 5 ENITOW
T, M1 ERGEROLOIIREG LNt FoREE
WZOWTHEEIT-o /2.

AT, 9, 2 BEEROESICOW
T, M CafiziflEL, F7:, CafDEE (Ca
=10mg/dl) Z/RL72H DIZDOWTIE, parathyroid
hormone Z I L72DT, FD RZHRNS.

II. A &

AR Tl&, I Ca &, parathyroid hormone
EOKRBIEH L TR 217072, $4bb, N
+ F 7R CTHRERPEICB VT P OWEG#EY T T
5% 1V ED LBl L7 BE (M BE) 2,954 4
IZoWT, FEBBEOREROIMT Ca % illE
L, Cafid’ 10 mg/dl LLED b DIZD Wil
parathyroid hormone & & L T PTH-M £ Dl %E %
To7z. F72, Nt KRR CTHHIRRAIO A D
EIT>TWVDH LD (ATD ) 530 BlIcoWn T,
B L L CHEERICIF CaEx#llE L, Cafli10
mg/dl LLED b DDV Tk PTH-M EDH#IE %
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Table 1a Comparison of Ca content in blood and status of thyroid function after '*'I treatment

Ca value
Status of thyroid function
-9.9 mg/d! 10.0 mg/d/-10.4 mg/d! 10.5 mg/dl- Total
Eu 1160 (87.8%) 142 (10.7%) 19 (1.4%) 1321
Hypo 670 (89.6%) 68 (9.1%) 10 (1.3%) 748
Hyper 791 (89.4%) 84 (9.5%) 10 (1.1%) 885
Total cases 2621 (88.7%) 294 (10.0%) 39 (1.3%) 2954

Eu= Euthyroidism, Hypo =hypothyroidism, Hyper =Hyperthyroidism

Table 1b Distribution of Ca content in blood in the ATD group

Ca value

~9.9 mg/dl

10.0 mg/dl-10.4 mg/d!

10.5 mg/dl- Total

No. of Case and % 469 (88.5%)

55 (10.4%)

6 (1.1%) 530 (100%)

1oz, b, ZREFNOETO Cafli 10 mg/
di L E B, %502, PTH-MEAER
D _ERAETH % 560 pg/ml LL L IHRE # 15T
L7,

EHIT, MIBTIE, ZORYDOERN» S K

WD E T, /- ATDETIE, K>S

BT PHETE, TREIEFERE LT,
PTH-M fi® 560 pg/ml LA £ ZRGHBIH % et L
72, B, BROREIZOWVWTIZRD LS 1T
7o, B MBUBE OME IS4 o T, SEIK
DAA ZFIREE I FER 1D 1), 2), 3), 4),
2 D b) HI¥). 72, PTH-M ME(EAT 560 pg/ml
D EoEBEEICOWTIE, kRICEhEEL
{(Ca=10 mg/dl DIEBI %L EHEBIEL) X (PTH-M=
560 pg/ml DIEBIEPTH-M BRAFERED)), Z O
EDOIEHERAZHWT ZREXITo72. 2D a),
b) ¥, 3,4 Db),c). T2, BHMEO L) %
WHREOEDREICIE, AF21—F 2 FORE
Rz @ O d)). BIERES T 2 [F O
FENIDWTIE, EEAS B 08612 (3]
MWD H A4 ZFME (Mantel-extension HR5E) % v
(1 D 4)) E e DA I BRI O =L % %
B LTIRELTo 72 (BE L BIFH & OB
).

RACKIEORE R TORKEEEL, DTIHICD
WY, EAIE 4 RIS, BIE Euthyroidism

DIKFEIZSH 5 b D % Eu (Euthyroidism) & L, H¥HE
BICIEH T o TH, BIERIRRFA L E O
5% 913 T 2% b ®id Hypo (Hypothyroidism) &
L, BERPRRAOKG )T Twb 5D
Hyper (Hyperthyroidism) & L7z, Ca fii 10 mg/d/ LA
F, &%\ PTH-M fED 560 pg/ml OB &
BmikaE L oMk, 72, I & A HRERANO
BaHgE, HH50IE I ORGELR EOBFREIR
L7, £7, PTH-M %l L - &HEHI T,
PTH-M =560 pg/m! O 1 BUHRE & 4E ki O BIfR & 4%
At L7,

7%, PTH-M (&, radioimmunoassay %% H\»
el ¥=H]Fy badpLE.

I #% He

1. M CafEIcDOWVT

1) PUEEFECOBEIRE CafEDORIR % A 72
A%, Table la (2R T £ 512, FIKIREEREOBIK &
CafICKELRERIZOON o 7.

2) ATD BB 5 CafEDODHix A5 L,
Table 1b IZ7R T £ 912, 9.9 mg/dl LLF, 10~10.4
mg/dl, 10.5 mg/dl LA ED 53 ARIL, B {GHFEF (Table
la) £ EFFZEOLN o7z,

3) Cafi 10mg/dl DL LD b oD BBSEEE &
BERBELELEZ A, 2954 B2t L, 1 (0]
581E 2,017 61 (11.6%), 2 BILLEFRS5-8£1% 938
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Fig. 1 Relationship between cumulative incidence of cases with PTH-M =560 and follow-up

period.

B (10.7%) &, 5 REOBTOAERIIED LN
Loz,

4) Cafl 10 mg/dl LA EOHIHERE L I &
5 FUARBR OPIAR & % 1 [ 57200122 TGS
L7224, 40 Gy LLF (11.5%), 40.1~60 Gy
(10.6%), 60.1~80 Gy (12.9%), 80 Gy LAt (13.1%)
THo72hs, WD s 4 ZFRET, AEME
BOLNLE o7,

2. Caf#i, PTH-MfHIZDWT

CafliA* 10 mg/dl VL EZ TR L 72D DIZOWTD
PTH-M ED#GT %17 - 7-.

a) BUEEIZOWT

2,954 B, Caflins 10 mg/dl L EA/RL 72D
DL 333BIT11.3% THo/z. TOHT, PTH-
M ftiAsfl5E T & 72 b DL 262 BT, PTH-M A
560 pg/ml LLED b D% 58 BT, &fIxT 5
BB 3 2.50+0.32% & 72 > 72 (Table 2).

b) ATD BfIZDWT

[FE#EIZ ATD BEIZ DWW T H D &, Table 2 I[Z/RT
£, Cafid 10 mg/dl D ExIRL7-H Did 530
Bl 61 BIT115% &, BIEHLOEIRDLN
o7z, PTH-M l2SfIE T & 72 Did 29 f
T, €D H PTH-M {# 560 pg/ml D b D& 3 B

THhHot:. ThOLENT 5 HBHEEEIZ 119+
051% &%), TOFMRL, ZRETIEHFLED
T p<0.05 T, AEDOEDNDHD I ENRBDHLR
72, COEDPIELHED, WEOHIC CalEF
DEEDEND 2L, FoEIEADY VTN
i L V2 B0 ) MIRET L 7cHER, ZOERIC
WP NI ERFER L.

3. PTH-M=560 pg/ml OFEHICE (T 2T

FHOLES

B L ATD BT, &EMICB 5 PTH-M=
560 pg/ml DIEBIDO RFEFEEFR LR LI LS
%, Fig 1DE) fEREL o7, Thbb, B
FLHIM 20 4E F TIE, P BES2% WAL ATD B
51% L% h), MBIZERFZRDON o7,
LL, 304EIC%5 L BIEEA 25.6% & o7z,
ZDEHIZ, MEIEEMBOERIGRD b
DT, PTH-M=560 pg/ml O % BIEEAF
WA AHHETHEIL 728 2 A, Table2 DA
HISRT L) B3 #E ATD BHEOM O %
FEEPRDODON L ko7,

4. W BEICH T BELZ DRSS

a) Wk 5E - e LB AEICDOWT, Table
3RT )L, H5E - BELBIFABED
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Table 2 Comparison of cases with Ca=10.0 mg/d/ and PTH-M =560 pg/m!/ in blood
between Rl-treated group and ATD-treated group

o R Number Ca=10.0 No. of cases No. of cases with Incidence (%) of cases  Annual incidence
of cases tested PTH-M PTH-M =560 pg/m!/ with PTH-M =560 pg/m!/ rate (%)
RI 2954 333 262 58 *2.50+0.32 A0.341+0.04
ATD 530 61 29 3 *1.19£0.51 A0.18+0.10
*2=2.19,p<0.05 Az=0.73,0.1<p<0.2
Table 3 Relationship of amount of *'I and absorbed dose between follow-up periods
Amounts of '
-184 MBq 185 MBq-369 MBq 370 MBq-554 MBq 555 MBg-
Months of follow-up 100.7+£2.44 111.2+2.61 115.1+4.84 100.5+5.27
Total absorbed dose
—40 Gy 40.1 Gy-60 Gy 60.1 Gy-80 Gy 80.1 Gy-
Months of follow-up 104.2£2.55 81.5%£2.56 120.7£3.95 131.8+4.06

Table 4 Relationship between administered amount of '*'I and incidence of cases
with Ca=10.0 and PTH-M =560

Administered amount

—-184 MBq 185 MBg-369 MBq 370 MBq-554 MBq  555MBgq-  Total
No. of cases 1262 1125 325 242 2954
No. of cases with Ca=10.0 147 119 37 30 333
No. of cases tested with PTH-M 115 93 30 24 262
No. of cases with PTH-M =560 26 20 7 5 58
Incidence of cases with PTH-M =560 2.63 2.27 2.66 2.58 2.50
Person year 8392 9091 2833 1673 21988
Annual incidence rate 0.40 0.28 0.30 0.37 0.34

M, $FRlCRELERIROON 2o/ L
L, ##EL O T, HEFEHWVITE, B
MAEL A Z LD BROLNT.

b) PTH-M=560 pg/ml %7k L72b DTOHYG

7% 5 IR E & O

Table 4 |Z7R7 3 £ 912, PTH-M=560 pg/ml ®
HBUHEE L, HRESBICEIBERIZDOLNT, £
72, WA= (Table 5) & ORIIZ D ERITFRD S
Nixhroi:.

o) BUE LBMFEHEDERICONT

Table 6 \Z/RT & 912, HARBRPEAEIREE (L,
Euthyroidism 25 44.7% & % <, Hypothyroidism (&
25.3%, Hyperthyroidism (& 29.9% T& - 7-.

PTH-M =560 pg/ml O AR 1L, Table 6 O ff%
BISRT L), ThEN 235%, 2.4%, 1.02%
EHEBOENBROLN.

d) PTH-M=560 pg/ml DFEGI T O HUKAR ¥ 6E

KL BHAKEFICOWT

Table 7 {27~ F £ 9 12, PTH-M=560 pg/ml %
RYIEFIM CORGE, WIWEE & O TIdER
RO N Lol LAL, BHFAKTIIHS
MIZEEDTFES H 1, Hypothyroidism A3k b &
{, D\ Euthyroidism, Hyperthyroidism DJIf &
7 V), Hypothyroidism & Euthyroidism, Hypo-
thyroidism & Hyperthyroidism D [#Tld, p<0.001
THEODZEN RO L, Euthyroidism & Hyper-
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Table 5 Relation between absorbed dose in thyroid and incidence of cases with Ca=10.0 and PTH-M =560

Absorbed dose

—40 Gy 40.1 Gy-60 Gy 60.1 Gy-80 Gy 80.1 Gy- Total
No. of cases 955 853 542 603 2954
No. of cases with Ca=10.0 112 88 59 74 333
No. of cases tested with PTH-M 85 74 45 58 262
No. of cases with PTH-M 2560 18 17 12 11 58
Incidence of cases with PTH-M =560 2.48 2.37 2.90 2.33 2.50
Person year 6426 4704 4882 5976 21988
Annual incidence rate 0.37 0.43 0.32 0.23 0.34

Table 6 Status of thyroid function and follow-up period in cases treated with '

Follow-up period (month) Cases with
Status of thyroid function No. of cases (%)
Shortest Mean Longest PTH-M =560 pg/ml (%)
Total cases 2954 88.8 403.2 58 (1.96%)
Eu 1321 (44.7%) 85.2 384 31(2.35%)
Hypo 748 (25.3%) 153.6 403.2 18 (2.40%)
Hyper 885 (29.9%) 39.6 8.4 9 (1.02%)

Eu=Euthyroidism, Hypo =Hypothyroidism, Hyper = Hyperthyroidism

Table 7 Status of thyroid function and follow-up period in cases with PTH-M 2560 after '*'I treatment

. . Follow-up Administered Absorbed
Status of thyroid function No. of cases period dose (MBg) dose (Gy)
Eu 31 105.2+4.0 2442+222 56.91+4.6
Hypo 18 224.7+24.6 347.8£70.3 76.3%£21.8
Hyper 9 49.3%22.1 288.6+125.8 61.0+£20.6
t-test ! ! |
Eu-Hypo t=4.3 p<0.001 t=14 t=09
Eu-Hyper t=2.1 p<0.05 t=0.4 t=0.2
Hypo-Hyper t=4.6 p<0.001 t=0.5 t=0.5

Eu=Euthyroidism, Hypo= Hypothyroidism, Hyper=Hyperthyroidism

Table 8 The relationship between age and incidence of

cases with PTH-M =560 pg/ml

Tested age
-49  50-59 60—
No. of cases 1365 1174 939
No. of cases with Ca=10.0 132 146 115
No. of cases tested with PTH-M 98 115 78
No. of cases with PTH-M =560 12 26 23
Percent of cases with PTH-M=2560 1.2% 28% 3.6%

thyroidism D ] T % p<0.05 TEM RO LN,

5. PTH-M {BEEF#ICDOWVT

PTH-M HI5E&£H] (V1 8, ATD B % &bHE72)
12DV, PTH-M fi =560 pg/ml HiIH L F D
RAR % Ao kG5, Table 8 \Z/RT & )12, HEtHY
BAEBEMEIAON o725, BERKITEHIE
ENEL 2 AEMAREINT. %5, Table8 T
Table 2 &L T, BT 6L BV DL, F
BB ANEN T o/l EIZE 5.
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Iv. £ =

D EDFERART L 912, MH Ca ®TD 10
mg/dl LLE, &%\t 10.5 mg/dl Bl % 7R
X, B E ATDEETIRENRO Ok o 7.
F72, BT Ca=10 mg/dl DL DD B
T, &5, HETOER, BYERKEOMED
BHLNT W57z, PTH-M=560 pg/ml D H}
BURRECIE, PIBEOEMPATDR L Y &<, et
BICHEBEMD RO bTh, BBANETAHDL L,
B HTEWEIED B, fatiIC A B2
oM horz, —J, Table 8 \CRL7AZLD
2, FEEDTEIE ) AT PTH-M =560 pg/ml D34
B S B AHATRENT WA, ThbHD
Eix, PTH-M OEEDOHBIL, SEMICE T
AONDLIEIBRLTVWAILICEBEEZDS
Nab. §7%&bL, Gallagher 5', Insogna ©'?,
Fujiwara 5'V (X, 2 X > T PTH A &l % 7R
FTIEEREL TS,

R|ETO VG HEOTFHERIT 55.6 KT
HY, ATD BETIL 2 BlAT 45, 46 WXL 76 ns
1Bl B7-012, FHEMRILSS6EEL->TH
n, BIFREHE SR LTEMTH- /.

B 5 58T PTH-M=560 pg/ml DB 4
BE &Rk, PRSI, P RS L ORI
1, MESRMERIIZED SN Do 7.

PTH-M =560 pg/m/ O HBAAFE & BIERO R L2
&, ZREIBOHOLN/CH, PTH-M=560 pg/ml O
FEBI TOBEIR L BRI % 4 % &, Euthyroid-
ism & Hypothyroidism, Hyperthyroidism & Hypo-
thyroidism D21, HODICHEEDZEDRD S
3. ZOZkid, Fig.l GRLAES I, P
BT, PTH-M=560 pg/ml O FH5 H BUHEE 3,
BIFERA 20 FELL ECREIC LR T AT LT
BLTwaIehEzobNA. $/2, Table6 2
BT 5 BYE L MBBE coFEA D BUAM AT
boTWhIENEZLNS,

ARE|ET, B 5HIE ATD FICHL T,
PTH-M =560 pg/m! D &AED HBIEH &V 2 L H°
BoobN7z., THE, F—I2 VX DRSO

33 % 7 %5 (1996)

BENIEZONDL, 2L, —HT, K5
Tid, M Hypothyroidism DBl A ZE L T,
— RSB A RIIC Do TnE T E D
5, FEmTEHVWI LS, FO—HELTEZ AL
ENHDLHL LA, KX, PTH-M OE
EOHMEERILDOTH Y, HEIZHPT DOl
HERrALLDOTEZ W, 22T, HH 2
Hyperparathyroidism % 563 L 7-fEfIIZDOWT, %
7z, FE, FEERES, FREEICONE KO ROGRE
AFLDEABE L THRET LZ2RE, D1ICk
) HPT DRAERD LR 2Pz R SN, £
DFMIZOVT, FE2HRELTHETLITFETH
5.

B, KFREIT) CH2>T, THHRETFR
EMRATRETEMAE IMEZR, 2501, T
BB R EEH R TP ARERI, wWHrns T
BEE Wz En L ICHEERT L EbIS, A
T DR FEH O —EBIS TR EE A8 SR TE P 2 & AT
MRBICL 572 EEMNRET .
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Summary

An Evaluation of the Incidence of Hyperparathyroidism after '*'I Treatment
for Basedow Disease (Part I)

Takehiko TsucHiya*, Kunihiko ITo* and Motoi MurRaTAa**

*Ito Hospital
**Division of Epidemiology, Chiba Cancer Center Research Institute

It is known that external radiation can act as a devel-
oping factor in hyperparathyroidism (HPT). To clarify
whether or not *'T acts as a factor of developing HPT
or not, levels of calcium and parathyroid hormone in
the blood were studied in 2,954 cases of patients
treated with 'I (RI group) and 530 cases treated with
antithyroid drugs (ATD group). The calcium level was
measured in all cases treated with "'l and/or
antithyroid drugs.

PTH-M (parathyroid hormone) was measured in
262 cases of the RI group and 29 cases of the ATD
group which showed levels over 10 mg/d/ of calcium.
Fifty-eight cases (2.50%) in the RI group and three
cases (1.19%) in the ATD group showed over 560 pg/
m/ PTH-M, which is the highest normal value.

The increase in incidence of cases with over 560 pg/

m/ PTH-M in the RI group versus that of the ATD
group is statistically significant. However, there is no
statistically significant difference in the annual inci-
dence when the follow-up period is taken into account,
because the follow-up period differed between the two
groups.

The incidence of cases with 560 pg/m/ of PTH-M
was higher in the older patients than in the younger
patients.

These results suggest that 'l treatment for
Basedow disease affects increase in the development
of HPT after treatment and that the age factor is also
important in the above fact.

Key words: Hyperparathyroidism, Basedow dis-
ease, "' therapy, Parathyroid hormone, Calcium.
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