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Table 1 Proportion of hyperparathyroidism after treatment in the population with Basedow disease

Cases of treatments in the population

Cases of hyperparathyroidism Percent of proportion

R 238 15 6.3%
ATD, OPE 203 4 2.0%
ATD: Antithyroid drugs, OPE: Operated on thyroid
%
i00r
: ==*==A:Non |
b *-o E
8o I ——B: ""| treated _
— [ — = -C:540 Gy l, ——————————— -C
% 60 —-+--D:41-70 Gy T .
o 3 I
© e E:2 71 Gy | B
c
.2 : 1
S 40} )
aQ L
2 i
n- 3
20r
0
0

Follow-up period (year)

Fig. 1 Cumulative proportion of HPT.

X 19 B THo7:. Lo T, &k LTo
EHEME, RIEE 238 6T, ATD BFid 203 T
Hote. TNLWMBEIZBWVTO HPT DHBE,
HNTT ANV B LD RBREBEL DL,
MECTHPT OWEBFEL L. $72, HiKR
~NOPIHEE & HPT DHBIFRIZOWT, £
EREFRTEEO N A —RIRELXITo 2. B
B, &AKERIC B2 FIRIROEEEREICO W
T, ZORETERNTEHEHL TR WT eu-
thyroidism DIKHEEIZ & % b D1 euthyroidism (Eu)
&L, HUIRBRBEREIREEDTIER Td - TH HKR K
WE ZRIOPE % 9 17 Tw b b Dl hypothyroid-
ism (Hypo) & L, PUHIKRAIOKRG % H 1T T 5
b D& hyperthyroidism (Hyper) & L 7z.

SRIZ, HPT %34 L 72 BE IO W TR
NOBEOHE X Fjilling'® OHE*BHL T

1o/, $bb, RFIRBREIGEEED 10% 77,
HIRBROP.LCoyfia s L, BIFIRBRATH IR
25 02ecm DFTICHL E L. T2, S EH
BRI BRROFG IR T L E LTEB L.

I pu

B FFIRAR B RE TTHERE (HPT) @ 19 B, FHf7Ic
D MERFENCZT S - O RIEE 7 H1,
ATD B3 1T, EEEMICHPT EZHIShzdbo
IS RIFES B, ATDEE 1 I TH - 7.

Table 1 (27" & 912, FABRERTO RIGHL
L 53% CTHDHDIZA LT, HPTAEGIEFTIXRI
BEHFROLFEITTI% L&, TDEIF, A%
RETHETH 72 (x*=4.0, p<0.05). —4,
CORBEEBIBIT S HPT OHBEL AR D &,
RI B TId 6.3% (15/238), ATD £ Tld 2.0% (4/203)
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Table 2 Case data

Case Sex Age "'l1dose (MBq) Rad.dose (Gy) No.ad. Operation Histology  Follow-up Thyroid function
A F 65 255 78 1 + adenoma 22 Hypo
B F 58 292 85 1 + adenoma 24 Eu
C F 48 218 37 1 + adenoma 8 Hypo
G M 72 196 53 2 + hyperplasia 15 Eu
g M 50 292 42 1 + adenoma 8 Eu
I F 67 240 49 2 + carcinoma 11 Eu
U F 65 351 66 1 + adenoma 2 Hypo
F F 68 96 32 1 == 15 Eu
P M 55 133 33 1 = 18 Hypo
Q F 59 181 54 2 - 11 Eu
S F 63 148 37 1 - 5 Eu
D F 52 1480 253 4 == 18 Hypo
E F 75 596 161 4 - 18 Eu
H F 56 307 85 3 — 14 Hypo
L F 70 222 35 2 = 13 Eu
N F 33 — — — + carcinoma 0.2 Eu
R F 39 — — — =+ adenoma 3 Hyper
T F 36 — — — + adenoma 1.2 Hyper
M F 50 — — — = 12 Hyper

No. ad.: Number of 'l administration, Follow-up: Period of follow-up (years), Eu: Euthyroidism,
Hypo: Hypothyroidism, Hyper: Hyperthyroidism, Age: Age at diagnosis

Table 3 Average follow-up period (years) in the popula-
tion and the hyperparathyroidism group

RI ATD
Population Eu 5.4 (134) 5.3(88)
Hypo 12.4 (29) —
Hyper 7.0 (29) 5.0 (46)
Total 5.9(192) 5.3(134)
HPT Eu 13.3(9) 0.2 (1)
Hypo 13.6 (6) —
Hyper — 5.0(3)

Eu: Euthyroidism, Hypo: Hypothyroidism, Hyper:
Hyperthyroidism, HPT: Hyperparathyroidism,
RI: Group with "' treatments, ATD: Group
with antithyroid drugs treatments, Numbers in
parentheses indicate number of cases

ERY, A4 ZFRETp<0.05T, AETH-
72, COffik, MHBBETH DN, BISEKRLE
LA T T =AY =3Il &5 FZFHBEEE,
Fig. 1 lI/RL72& 912, 154ET 18.8% & 5.6%,
20 SETIX 32.5% & 5.6% £ D, SHICHL R
HAERE LTRO LN, HPTIEBIBEOME 4 DFE
BUZDOWTDT =% %, Table2 IZ/RL7z. Th

Table 4 Radiation dose and administered dose in HPT
cases with [ treatment

No. ad.
1 2 3 4
No. cases 8 4 3 2
Av. dose (Gy) 56 48 87 207
Av. ad. dose (MBq) 212 210 307 1038

Follow-up period (years) 12.8 125 14.0 18.0

No. ad.: Number of "*'I administrations, Av. dose:
Average radiation dose in thyroid (Gy), Av. ad. dose:
Average dose of *'[ (MBq)

o bbb LI, RIFEOEHHEI, &E
DHDOH 2, REIEZ24ET, FHIZI135FET
Hotz. TR LT, ATD BETIE, &EEA70.2
£, RE 12T, FHP41FETHo/. £
7z, HPT LW S 7 4Fikiid, RIBFTIIRAD 48
W, WEISHET, FHEelsEThoiz. Th
W23t L, ATDEETIE, &4 335%, &M S0 T,
395K TH o7,

B4EM, BLOHPTHTOBRBOMEHE, FIK
PREZREIRAE L BRI & A 720%, ZO#HREE
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Table 5 Relationship between radiation dose and
development of HPT treated with "'l

Absorbed dose in thyroid
0 <40Gy 41-70Gy 71Gy<

No. of HPT cases 4 5 5 5
Control population 199 100 83 39
Proportion of

HPT (%) 2.0 4.8 5.7 11.4

x*=17.7, n=1, p<0.01

Table 6 Follow-up periods and number of cases of
hyperparathyroidism treated with ']

Follow-up period (years)
<5 6-10 1<
No. of cases 2 2 11

Table3 IZ/R L7, TOERIPLDLIALLHIIZ, W
EFICBW BB Z 25 &, RIBFETIXEu &
Hyper T3 £ N €N 544 & T4ETH 525, Hypo
T NRAFLELL>TEY, FHTS594T
Hotz. /2, RIBECOHPTERZ A5 L, Fu
b Hypo b TN ENFY 1334 L 136 4L, W
THHEHICHIoTWE, THIZH L, ATD
BTl Eu T 0.2 4, Hyper TH¥ 5 E LG,
B, TOXKT, FHBAKL Table 1 & A%
DI, WEEHEDITON TV LWL DERHIRR L -
"HETHh5b.
KIZBIEHEEY )T THPT IR o 72bDIZD
W, M1 oE5EH, M ok5E, FIRRETO
AR, BEFER R Table 4 ISR L72. 2O
MR LD, TE5EE 1~ 2ETR, K5E,
R, BIFARMICKE R EDHR L VDS,
#5534 BObOTIE, EHOEME &
2, 58, BE, BB OEmAs AL R,
F7:, INLOERITHDHEXD LIEFKD
BT B L8 25, Table5 I2RT & 91,
JEBIBCIXFEMTH 5H%, RIEMDS A7
LTHhDBE, 40 Gy> »* 4.8%, 41~70 Gy »°
57%, 71 Gy< #°11.4% T& Y, ATD B Tid
20% T, BENRBEHRETRET LHEENEON

33 % 7 5 (1996)

Table 7 The status thyroid function at end of follow-up
period and radiation dose of thyroid and
administered dose in the population

Radiation dose Administered dose  Follow-up period

(Gy) (MBq) (years)
Eu 62 198 54
Hypo 50 222 12.4
Hyper 64 297 7.0

Eu: Euthyroidism, Hypo: Hypothyroidism, Hyper:
Hyperthyroidism

Table 8 Estimated parathyroid dose

Minimum Maximum

(Gy) (Gy)
Thyroid absorbed dose 32 253
Gamma dose of thyroid center 32 253
Parathyroid dose 1-2.6 3.7-9.1

2. FIT, TOHEIHT S HPT DHBED
BROFEICOWVT, HIAED N A T RRE *
fTo72L 25, =177, HHE=1, p<0.01 T,
BRI 1%KETHETH - /2.

S5\, BIEREEAIER L ORREY A D
L, Table 6 [Z/RT L2, 11 ELEX 11 HE
FEEMICEZWZ BN 612, 2O
TORAAPERFIZ BT 5 AR OBEREIREE & 71
D P P, BRI E, (B RRIH & o
2% Table 7[R L7z, T ZICALNG X DI,
FRAKBR PR AEAKTE & FRBRRUR &, 58 TAE
RO TV, L2aL, BicbRLAED
2, BERHARC Hypo SR > TWn 5,

K2, HPTHEBI CTOREIFIRBRNOMETH 5
A%, Table 8 \IRT L HIZ, Vb DTI1~26
Gy T, $WbDT39~91Gy Lo,

Iv. & =

NE R IRGHEEZIC, HPT EZM s h B
19 B 15 25, Table 1 \I/R$ & 912, BIIC X
LIGHEE T2 b DT, Mo 4 FIHHHFIRBRA
b0 CTHhot. F£72, Fig. 1 \WRLZED
1, BEMBEERCHETLE, 2%, X hEH
o7z, 512, FIKEROWRINARE & HPT O
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HHEBETORIROFEIZB VT, ZOOFEI 1%
DKETHEETH-72. ThHDI Eid, AT
s L7z EFARIS, DIGE#LS HPT OB % 1
MEEEZEZRETELDTHS. 72721, 1B
PRI 2 &5 &, Table 6 (IR L7-X 912, 114F
e npgicay, BiHoRVS DICHEAE
THhEmLALNTWS, —, ATD B Tld Table
2WIR L&D, 4Bl 3BIASIELTT, 12
EWIBITHo7. T/, BERTEMHYNE A
A, w¥hd, FHYTIERIBETSI E, ATD
HCS3ETENALN LR o7, ATDETIE3
HEUTFTT, BV 12ETHo7/2. Y1 K5
&, HPTRBA L OB TER L2 Z L1d, Z0EHH
M RETH 5.

Bodeson 59 OERETCHEE (X 5 P iGHEE
1B TOHMIE, 3~214ET, FHTI0ET
5. F7-, Esselstyn H? OFEFITIE, 4 Blh5E
WDN 6 ET, D 3FIH2~28FTHbH. T
72, Rosen H® OFEFITIX, 4 Bl 10 F£LLET,
FEVWOMN204ETHAL. £/, Filling 50D 2 fE
BlE, 1I84FL 2FTHLE. ThHLDFIEAT
b, MERERIMEZETHPT A REL TS
CEDHER D, B, SHBREHRIC L 5D
WTh, Tisell” bB ML 28~62 4T, FHy
44 L EDOTREWVWI EHZRLTWVAS. LA
L, £E50 ATD BETIE, 4 BIh 3 BAT3 4ELL
TT, RWODHNF124ETHA. T/, €D HPT
L DM SN EERAT, 33 A D 50 T, FY
95/EBZ->TWVE. DT EIL, REFHIZTT
WCHPT A o7c e E2 513905, R4 THLHH
b LNz,

—7%, "MFE5%O HPT ERNI, BHbDTA48
i, BN ISETHY), FHTOLS ik L Fimn
BloTwn5h,

T72, BIRMIRANOBURSARE L, Tisell® D3
£04~8Gy THEALTEY, 3~30Gy TEH
LTBY, HEMNREFREEDOTVD, EELOD

&, 1~9Gy T, SHBBAHRICHE S 2 7%
WRETH LD, HENRBEEIZOOLA T
b, 1z, ZTOHBEFIL, Tisell® 51 14% & L

HESE (hyperparathyroidism) DFEAEIZ DV T (552 #) 741

TWAHY, EELIZ 6.7%ThHotz. DT L
X, MEILLZVIEIGERLTWAELEZD
nas.

PDE, ThooZeziadnrl, NEFTRE
TS5 %9F725 012, BHS2IC HPT D%
AEEPERL WD EERDLIENTESL, L
LADS, TNOOERIE, Wb ERKTE
<, F7-, BIFHMbRE(ZoTwE., 02 L
X, 13 TOPTH-RNVE VDS R TKER &
FAEC, HPT O3ERD EFIE, W ORETHRRIC
RET D720 T% <, Filh LB E BRT 2
ZERTEY, EELRFTHHLEEZOLNS.

LB, KFREIT) CHicoT, THIRESR
EMATRELZEMAEIMEZR, 25T, T
BB ERG R EEMEFARERI., wWHwas D
BLREA W2 L ICHEERT L & 6T, AHf
FROWFEE O—FISBEREF R S 7T K AT
MRBIC Lo L E2MHRET .
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Summary

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

Kunihiko Ito*, Takehiko TsucHiya*, Kiminori SuciNo* and Motoi MURATA**

*[to Hospital
**Division of Epidemiology, Chiba Cancer Center Research Institute

The authors reported in a previous paper that '
treatment for Basedow disease tends to increase in de-
velopment of hyperparathyroidism (HPT) after
therapy, from results showing that the measurement of
levels of parathyroid hormone and calcium in the
blood showed higher levels in the *'I-treated (RI)
group than in the anti-thyroid drugs (ATD) group after
therapy for Basedow disease.

In the present work, the incidence of HPT was stud-
ied in patients with HPT that developed after treatment
with *'T and/or ATD for Basedow disease at Ito Hos-
pital. Fifteen of nineteen HPT patients had been
treated with "'l and the other four had been treated
with ATD. Basedow patients of the same age and sex
with HPT and treated in the same year at Ito Hospital
were selected as the control population for this study.
The populations were 223 cases treated with 'l and
199 cases with ATD. The incidence of HPT in the RI
and ATD groups was 6.7 percent and 2.0 percent, re-

spectively. The incidence in the RI group was appar-
ently higher than that in the ATD group. The average
latent periods in the RI group and in the ATD group
were 13.5 years and 4.1 years respectively.

In the RI group 11 cases underwent follow-up peri-
ods of more than 10 years and 4 cases were followed
up for less than 10 years. For the ATD group 3 of 4
HPT cases were followed up for less than 3 years. In
the population the average follow-up periods for the
RI group and the ATD group were 5.9 years and 5.3
years respectively. A relationship between radiation
dose and development of HPT was demonstrated in
these 15 cases of HPT. These findings suggest that ']
treatments for Basedow disease may result in develop-
ment of hyperparathyroidism but the length of the fol-
low-up period may also be an important factor in the
incidence.

Key words: Hyperparathyroidism, Basedow dis-
ease, 'l therapy, Anti-thyroid drug therapy.
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