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Herein we report a 36-year-old man with hyperparathyroidism and a past history of
internal irradiation to the thyroid. Twelve yeafs previously at age 24 years he had received
8 mCi of radioactive iodine for Graves’ disease. An additional dose of 4 mCi was required
3 years later. A right lower parathyroid adenoma (28x23x20mm, 5.7g) was found at
neck exploration.

Although the association of external ionizing radiation te the head and neck and the
subsequent development of hyperfunctioning parathyroid glands has been described in recent
years, there are only 4 cases in the literature of parathyroid surgery for hyperparathyroidism
secondary to earlier treatment with radioactive iodine for Graves’ disease.

In a long-term follow-up of 180 patients treated with radioactive iodine for Graves’
disease, neither hypercalcemia nor hypophosphatemia was found. Whether internal radiation
therapy can be a causative factor in the development of hyperparathyroidism should be
elucidated in future. However, it seems reasonable to suggest' that patients whose hyper-
thyroidism has been treated with radioactive iodine should have their serum calcium levels

examined at 5-year intervals.
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Esselstyn 5 (1982)1013 I jaRéfbic Jet LBl
RO THEE D 4 PlahiE L7chy, bhvbhib 12
SER T EER ORI b oRI FIRERERETT o i
Ol HERB LT, ZIRRETS. £, 4k
Hoatge R ¢, I BROBEEDODH S 180
B NNSTIHE I V7 &, Y VEE LBNTZDT,
DB S BT T 5.

fiE i

S. K. 3655 5, MA.

IR UEESETRE, SR

FIREE : &, HbjE B ORER TRE

BEAERE : 1970425 A, BiEHEBRY EHFE LT
Basedow FGROZMIE %1, I 8mCi WIRL T,
Ah V= ARSI T 1973486 B, BO
BRIRSRE TN HEL L, ' 4 mCi B, 197546
9FFTAAA VAR, LK, euthyroid oikER
Thb.

FRIREIE ¢ 19804E 8 HUE X W U o BIfE L K2, L
PN HTEEYBITLS Lokt (Z oo
7L HIV T 3 AT 5 E2—X, AAvvas, )V VLIE
W) 19821 HX v L EXEEEY I, FAE2A
OBETIIRMET VNI 7 4 AT » Z—E, FLowy
2, VVIRIEETH-7h, 5BLT7TAMAYV T 4 A7
7 2 —EORME (32IU/L) 2EHSh, 6 Firi
Ay MES 134 mg/dl L C\iz. 8H9
BRETOR Y v+ 75 A TEEBE~DR I OEREY
AR, FAFECIIMRE & b7 5 BRI,
WA 2EBE L. BIFRIRRE T ED B T,
19829 9 H 6 HEUKHEEBE S atmp~ AR L, &
B, WBEoE, 1023 MREHA~ER L1

ABZESHSE : #4860 kg, &5 170 cm, i 130/80
mmHg, [R¥F80/5, . FiE AFREEBC—3K

LCBDEOBELMMmT 5. B TH2REKL.
RS, B, B, MR RskameT. AE By
L. EEZL BIBRER. WL, B
KA. BBIEIER BB E AR, HERT
(i

FEREERSE BEECTE, ( NXIEHE

—jg i : RBC 471 % 104/mm?, WBG 6000/mm?,
Hb 153 g/dl, [/ 26.4x 104/mm3, Ht 44.5%,
HImEER] 3 4, BEREIREH 9 45

fifeAEAL2% : GOT 291U/L, GPT 511UJL,

/L, T.P. 6.5¢g/dl, Alb. 4.1 g/dl, 2 VAT a—n
223 mg/dl, 7 v 7% = 0.9 mg/dl, JREE 5.6 mg/dl
BUN 1l mg/dl, ifi}#85mg/dl, Na 145 mEq/L,
K 4.2mEq/L, Cl1 115 mEq/L, Mg 2.6 mg/dl, Ca
12.0 mg/dl (11.7~13.0 mg/dl i 54i), Pi 2.2 mg/dl,
CEA 8.5 ng/dL

BR : #E(—), BEH(-), pH=6, & : HiMmik5
~6/x400, [EMER1~2/x400, P (-), LR
(—). Rk Ca BHlEE 250 mg/day (137~526 mg/
day ©w434i), AP 492 mg/day, HEME 7 v 7 5=
v 79795 v A 101.83ml/min,

PRI e

EIFRIE © G PTH 3.82 ng/ml (L3LIFY, »
#} = 0.035ng/ml [0.3 LT, 1,25 (OH),Ds
277.8 pg/ml [18~68), 24,25 (OH),Ds 1.28 ng/ml
(0.5~2.5], 25 (OH)D; 11.2 ng/ml (5~61]. #Ca

~1.52, 36~45%, B3],

BRI : To-RIA 110 ng/dl [90-1703, TRIA 7.1
g/dl (6-133, TSH 0.5 U/ml (5L F), Thyroid
FA b(=) [10x23JF), Microsome 52 +(—)
10X 2211 F ).

VR i VR s 1EE, CTR 46.9%, IVP ;
HEEWCMER TE, FEE; BFETRREG),
HHEE ; RKEo x#({k(+), Drip infusion cholan-
giography ; JHZESICEAE 3 cm 0G0 KR
(BEFEEC AR HER. BERE25cm, EFEDOK
i L)

B IR RIS o B TES T

EH CT (Fig. 1); FRBAZEOHEL T,
3.0x18x1.3cm DfFEE (KH) @D 5.

WERRE ; PREBEGECEEEY (R30mm,
BE D mm, §ig12mm) 23D 5.

EIFRIE subtraction scintigram (Fig. 2); Fhfk
BAEOMEC mtE S EE GIFRERE D



JIEE « 13 0 9T oS B — FRTARE « BIHVIR R BRE T 1515

Fig. 1. CT scan through the lower portion of the thyroid gland. The arrow indicates a
parathyroid tumor behind the right thyroid lobe (T) and just medial to the
carotid artery (C) j=right jugular vein

123 i
i scintigram

>
“UxT} scintigram

Subtraction scintigram

Fig. 2. Subtraction scintigram of the thyroid gland. Upper: 123-1 scintigram. An arrow
indicates an indentation in the lateral aspect of the right thyroid lobe. Middle:
201-T1 scintigram. Lower : Subtraction scintigram. The arrow head indicates
higher accumulation of the 201-T1 located in the middle part of the right thyroid
lobe corresponding to the location of the tumor seen on CT scan
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FRiEER%R o PTH venous sampling (Fig. 3);
HTRIFFRES >0 PTH @ESWMIAREINRS.

L EoERKRED R, BFREEEORIEZE LY,
AT IR REEC L 5 RS a8l R ARITHERE
(BH, #GHE) L2WL, 19824107290 &5 RE
T BRI G s L OB R R T U B
DT EL, BT T -Gk CFMTEBRL, ET
2R Y, FIRERAEET 1/3 FOAM L h28x23x20
mm (3.7 g) OEEFHE L. Ak aliiR
BiefE (chief cell adenoma) TH 7. A LEIF
WIREZIEFR TH - 7edd, LEo 2 BIRER T - .
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Fig. 3. Diagram of veins draining the thyroid

area. Fach figure indicates serum im-
munoreactive PTH in venous samples
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RIS EM L, ToAaBAT RIEE Uik
HEBTH - T, EEFESEEc CEE D
B ZERRIR AT % 1T L 7c.

HBREIFEPOBERABEOYEVEY IR
25 By AMFEC W LTI BI LT AL
1a(OH)D; (7A 7+ mr—n®) ¥ 51, 19824
LAITABEE L. TARY 7 4 A7 » X —EiZ
AL UTEER E - T, BER, BAEKTL,
19834E 1 A & v BBAFiORA L L, REEISTHT
BE 7o -7z (Fig. 4). 1983523 B X v Ao AR
Lz EAETLELED, 4 ALV BURARE LT
E R R L

Basedow RN 5 1B 58E1804Z1I 2T oD
oA vy s, Y VEOREEEE (Table 1)

L st o FIRIRSSk I B CRBEZEF 0,
] RO D H 5 Basedow KK 180K DOULT,
198148 6 B~ 7 B i S i+ v 7 A ounT
ANy Al Y VERELR. W REROSERI2]
~635% (EH395%), 1 o 5E13 3 mCi~31 mCi
(F#H7.2mCi (Fig. 3)), #BBIEeifiz 1 F~255F
CE#H 134 Thote. MiEHAY 7 £1269~103
mg/dl, MFEY viLl.8~4 5 5A L, IEHHEAT
Bot. TREY VIEEZR LI LD ALYy AME
1193 mg/dl TH-7:.
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AR, AR Lo Y Ap L — v D R
D fAARLRT, HBHVETHEShS X5
Wl oaT, BHLyy AMEDORBINDBEENSL
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Fig. 4. Pre-and postoperative levels of serum calcium (Ca).
phosphorus (P) and alkaline phosphatase (ALP)
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Table 1.

UL S F R
Follow-up study of 180 patients who had

R IR IR BAE I A 1517

received ¥ 1 for Graves® disease

Mean +SD

Men / Women

131

Age at | therapy

Irradiation dose of 'l

Interval between "'I therapy and

the follow - up study

Plasma calcium in the follow - up
study (range )*

Piasma phosphorus in the follow -
up study (range)**

64 /116

39.0 + 8.8 vyears
7.2+ 44 mCi
13.3 £ 5.3 vyears

9.01 &+ 0.58 mg / d!
(6.9 - 10.3)

3.18 £ 0.52 mg / dl
(1.8—-45)

* Normal range for plasma calcium :

** Normal range for plasma phosphorus :

50;
» Means SD. 1 7.2¢44 mCi (n=180)
& 49
g
5 30
5
€ 20|
z
® l
o | I” alessnl cnn o . — w
24 10 12 1% 16 18 20 22 24 26 28 %0 32
Dose of Bl (mci)
Fig. 5. Distribution of irradiation dose
of Bljodine
BERRECHBD, TAYUALENTULAL YT A

WA 1372 800~900 Al 1 A&l & (0.11~0. 12
%) TEHEohD E Wb Tu 5158,

Bl ORI BRRETL EREDORL IR% £ 2 % B, JHFE Mk
(primary) L\W3BEREHATLD LI, THL

5NETHA S DS, risk factors & 1T, ZRHEMEY,
VA T HA VFIRFISO, RIEST O MR- 8
HIFBRDL, & LHERCHER~ON BB, 4
HTeZxB o fobhie fn-ians, 1920~19504E12 1
I, T AY, RREK, Sy ]Sk,
BRRAER, ERERE, HE D v BB LT
AR ZebhbhibOTh ot ZOINMESHED
BIFFRIRESEETOEREIT Rosen B (1975)00#iE%
BRI L THE L b, Z0EER, AEReEZ
el EDiL - & Y LTHSERRC o T,Okerlund
B30 A36 A (12%), Tisell 5912100 AF11
A (11%), Rao BL2X200AHI0A (5%) &%
600 AH33 AN (5.5%) &inh. ZOEFITHLRL fo—
R A D 3617 % B RER B BE T RE D RS D305 D

8.5—10.6 mg/dl
2.0 - 4.4 mg/di

HEL, toMlEIE L2 5.

WolT s, B UBGHREBECL I 2 X 5§ R R
X A RS OEE L E 2 o by oy
TR ITE { Potter B (1961)127 » F DEREA
B RS L, FURREEE & mEc BlERk
MRoOBUE R LB OFAE L e &R G LTn
B0 EHITHET » M b BIFRIRRES Aol 5
ZERDHBHDT, B OEEEIMECE L L.
Triggs & Williams (1977 ) 34:#% 2 HEBDF o b
o B AR L T150 BB R BRIk
DI AR, LOEERKEEEAL YT A
MExXE L5 EBRNTCW5E, Lich-T, 2hbod
EEA D, b o & T Basedow KiRicxiT 5
] RERCEIFRIBEREORE TS & TSR
Tol ZATH e, FHRBH T4 R % Tt
BB T o e

Levy & Schumacher!®x Basedow BRI X )
18] FERRE ST 159 B DA W TR IEIREE
L, 108 @EH oy s MffER LD 104074
PERINRTVSEY (ARBEEAI LT A« L,
SEMS ATy AMIE), 24K BT RIEE 2 T
HEHED A T B, flic 24 Ik T Esselstyn &
(1982 24 Bl 5 & LCuv 5. BER Bl Fhico
DRb0kE Bbhad, hb5folEKT— 2 %
Table 2 =& Ldic. ZOENBITD T DEENS
FEREL S B 2 7a\ 035, Esselstyn & OREGIT &%
tHThsH. ¥ BEERF IR TEER O BB %
T 6 ~284F, I #rE5BIT 4~12 mCi, ST RITE
BAS . Fie, FRREC BRI, BEtd s
W EL Tt OREN D 525, HBREICIZRR
TR B L R Bz,
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Table 2.° Reported cases of hyperparathyroidism after radioactive
iodine therapy for Graves® disease

Patient Sex Age at Age at Interval ¥ dose serum Ca Pathological
surgery . "I therapy (yr) (mcCi) (mg/dl) finding

1. S.K. female 33 11 22 10 11.5 Hyperplasia

2. R.B. female 57 32 25 2~5 11.0 Adenoma

3. MK female 69 63 6 8 11.4 Adenoma

4. s.U. female 36 8 28 4 11.2 Adenoma

5. S.K°  male 36 24 12 8+4(12) 13.4 Adenoma

Cases 1~4 were reported by Esselstyn et al! (1982).

*Case 5 is reported by us.

XC, 0 W {HEEO RIS TR O
A B JHEELE, Esselstyn Bi21594H14 4 (2.5%),
EHEZIL181GH 14 (0.55%) TH D, SHEBHEO
FRICHARTHEER EE D do2d 9y FTIR
EIE RN RIS S E - T B 2 &35 K, BR
MR R L M1 oFEE2ZIPTvwIEnELD
n5. v b 0BETHEIM FIRBACHLE LR
FRIge DTk, R, BREITEE 040 risk
NEELCTENELLRS. LY, ¥ BEYE
I o BRI DWW TR B M 2 L vy 2D F
=y IR ERBRNETHH .

-4 & ®

124£8Mi. Basedow iR EE L LT W (8 mCi
+4mCi) DEAHEFEZII6EIF 0L TRIFIK
RifRiE (28x23%x20 mm, 5.7 g) o 1 & L.
PIst o scik b, Esselstyn & (1982) w2>3< 5 #iH
e EbhA. YEESHRE O BRI
follow-up ST\ % I BED Basedow KIFE
Z 180 BT AL TP A, YV e LRAERF
=y 2 LIEDNTEFRHETH 7. 48 Ld, BFRED
PR EE & U 7Bl IR BETTE RE O Fe R D 7]
BEtEAE s ¢, B AEI AT Y A LNAD
follow-up A AEE7e = & &R,

AL ORI LI0EBIFE » v v v 2 HBFES (19834E4 A
30H, XERTH) WcTRELx.
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