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TOTAL PARATHYROIDECTOMY AND AUTOTRANSPLANTATION OF
PARATHYROID TISSUE FOR THE METASTATIC CALCIFICATION
OF TWO PATIENTS ON MAINTENANCE HEMODIALYSIS
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Total parathyroidectomy and autotransplantation of the parathyroid tissue were performed
on two male patients who had been on maintenance hemodialysis for metastatic calcification.

A 33-year-old man and 43-year-old man, who had been on maintenance hemodialysis for 3 and
5 years, respectively, began to have pain in various joints, Their serum calcium level was normal,
but their serum phosphate level was high ; the calcium X phosphate product often exceeded 70. Their
PTH level had increased, but their serum alkaline phosphatase level had not increased very much.
X-rays of their bones showed no apparent signs of renal osteodystrophy. To relieve them of the pain
in their joints, they were given 1a-OH-D; but metastatic calcification developed rapidly around many

of their joints, thus impairing their motions. Total parathyroidectomy and autotransplantation
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of parathyroid tissue were performed to control the serum calcium and phosphate levels. After removal

of the hyperfunctioning parathyroid glands, their serum phosphate level dropped, the calcium x phos-

phate product fell below 70, and the metastatic calcification disappeared rapidly.

Parathyroidectomy was very effective in treating the metastatic calcification in patients who

had chronic renal failure, because the metastatic calcification had developed secondarily to hyper-

parathyroidism.

Key words: 1a-OH-Dj;, Metastatic. calcification, Parathyroidectomy.
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T3, BafE, SR IEEICAEEL, W
#RI6 W ARE Y EERERL TV,

SEWI 2 C 43 BT



@ s RETERIKAL « EBUMARSH 401

@

Fig. 4. JEG 1. SREFRIREIRGE

EdF e H B, e MR

0.7X0.6X0.6cm 0.28gr KM, BERERE D Recdxsceisl.

1.1X0.7X0.5cn 0.61gr - PR e
0.80.6X1.0cn 0.42gr BUIRE @ 195THE I RWPE R 2 & ,@VEF 24T ABehise
L B 9000 0.0t Utz DISEARD L, Ra ICBBEOKT % X

% 2 2.29gr
ZU, 197445 H10R X b2 !Jﬁ*ﬁt" % — TR

Wtk 2 Bl UTo. 197845 5 H & hnpEdk v v 4 —
HEBEL 3 3 (8] 1SR O I ERT % 35 75 - TUL .

19801 HT A X b, T, EOUTIUE #EHOEK
FwHAHBLIZ UMY, [AAE2 H27Hk H 1a-OH-
D; 0.5 pg/[1 O E %223 Uwis. [WESHTAX
b HBEE R U, e e il A X
HITI3 ) X R T St kAL % 28 T2 12 D [Al 4
Fig. 5. Sl 1. 9 H22H, WUE -+ —TABEE 857z,



WK 284

=N

19824}

402 45
Fig. 6. FEGI 1. SRER4:
Hemodialysis 3 /W
Aluminium hydroxid gel
Toel30¢ jLﬂq Tc-OH D, 1.5 1.0€ 0.5

Ca P CaxP #

1239 1307 :Ca lactate

h dect

124 lzo_paral erou ectomy

114 1104 |

104 100+

19802 19815
Fig. 7. (1. ikt
ANBERG B © a0, ARSI, R, DRI oo Tz, PREAMI D2 ) EEZRL,

112/5y, %, ifut 128/86 mmHg, 7R, IR

gk, MEERFSISATIN B2 U, W S0, 7
LRSS, EIIEOPEE, HOTHE, M, BRI

FF, MREEINT S FHT 2 3, AR R
KD M I % U 7. RERE, [EDEYE, BEALE
AN, FRHLITH -T2, LT BB R 2
¥, JHEHREE L Y .

ABERT, ABiHRA @ Fig. 813 ABEni 0% M AL
MR ZRU TV ADS, Ca lZfER] 1 & [Hkk I i ik
BFENITIE 2R L, R BAUIEFEEN &

CaxPR{{70% BA D T ENED -1, AP 13 &R
e & e b glme s, BIFER LETH -
7z. la-OH-D; #yHi ¢, Ca, P, Al-P |23 HEOE
IR SN T, PTH 3 1e-OH-D; #4542 7
H HD 19804 4 T8 144 ng/ml ([ZE T L T
% % OO AP RA LA, SEASHEK, KA
FIaiERIe C, ARifiEREL 277 < 104/mm?, Hb 8.1g/dl,
Ht 26.19%, i/ 29.8 > 104/mms,  [JifiieRp 7,800/

m?, FRREGER 22%, SYHERAER 32%, WEREK 1 %,
UFHHFEER 2 %, V) LoSER 25%, HAER 7 %, ImiA:



I« i3 2 BATEAIKIE « EBCMASE

403
L Hemodialysis 3 /W
m [ 3¢ 1.5e0
Ca.P CaxP Aluminium hydroxide gel 2¢
n:/a_ ) la—OH D S~
16 160 g 2.0g .52
144 140 ."‘;
124 1204 :
10 1007 S .,ﬁ{
o
~ B x o X\ X
84 80 5 \#_ \/
6 60
Al-P
159
10 o ‘,V"v“\
e AA,L-P,-,"\./ ‘./.\\'s /"\"“/ “‘/ \""./
54 .,o‘,t,/"w‘.,o-""“/. N e
04 B g e TS
5 7912 3 6 912 3 6 912 3 6 912 3 6 912 3 6 9
1974 1975 1976 1977 1978 1979 1980
Fig. 8. JEWI2. it

a. ffi #if

Fig. 9.

L2, #EAHET7.2 g/dl, A/G H 1.35, BUN 57.0 mg/
dl, creatinine 11.23 mg/dl, /K@ 5.6 mg/dl, =21
Z 7 v —)u 173 mg/dl, Na 139 mEq/l, K 5.1 mEq/l,
Cl 99 mEq/l, Ca 8.5 mg/dl, P 7.2 mg/dl, #iTH5%L
3yifr, ZTT 7.98f1 CCLF (—), GOT 20¥fi,
GPT 18447, AL-P 9.5 K.A. B, LDH 219847,
CH-E 0.774 pH, y-GTP 114ifif, CRP(—),RA (—)
Th-o1c.

XY | SO Xt R Lo 1, K
&I N T O & IFEAKILLBED bnic. 20
fhEREE DBIIKIG: % 285 A H3 osteitis fibrosa % 753 7

JEG 2.

b. fiit% 6 7 11
Je T BY i

WIS bz 1o (Fig. 9).

v 7 1 9m Tc-methylene diphosphonate %
W v FIISWT b ARSI SRR R R R 1
(Fig. 10),

Filids X O 198041 9 A 30T 1 2/ MASRS
i 2 i U7, GEG) 1 E[ABRIT 4 20 ERUNMAZRE

A, BREL, KKKD_EBINMARER %2 45 BB FLIEm N
CHFRBEUIZ, 420 R /NED 2 0 F g,

Fig. Il {WRFTTEL TH AV HeRIZ 3.3g Tho1e.
FRREIITI 4 @ O ERUMAIZZ N ZR, e &
AR AR L TV,



404 WIRFCE  28%

iy A

M Al

it 1 » AR

4% 19824

itk 6 » A A

Fig. 10. JEfI2. > v

i, la-OH-Ds 3pg/H, Pl H v > v 10/g[H XD
HWiR%Z P 38 Ca 02dis e ad, 74=—%
T E o1, 1aOH-Dy, FEH L ¥ 7 AR
1, Ca Offize A2shs 6 L, CaffidiiZ i sk
warbe—rant. PRINEEI D TEX &5
N, CaxPHHIOLTF L2572, ALPRSERI1 Ta
HAIC L S iEBKD LRI A SN, BIFREV R
RUTW5 (Fig. 12),

PTH § itk b 2T FREL72D3,
H- 0.5 mg/ml & BERZ2/RU T 5.

T O R A KA, Wik, i,
Wik 6 7 A EHIZHBO TR L AT x9°, X
mpcTh iz AEHERLTWS (Fig. 9).

BRI T T 78 5 72 %9m Te-methylene diphospho-
nate % NI 2EO B YL FIBWT b O
LY EEEO R ERIEOL, 1, BREO
Y iAas L Twa (Fig. 10),

Z =

fEVEE R anTas )y 5 Ca, PRHHEYEIZ, SEpiko
FHIEITL Y BWAEFEPAREE 78 - 2B EE TN T
Il E T EXTWLAD,

w6 » H

F @&
V) W\ U
HLE 0.8X0.6X0.4cm 0.3gr
AT 0.8X0.6X0.2cm 0.2gr
ZF 0.9X0.6X0.4cm 0.5gr
AT 1.8X1.2X1.0cm 2. 3gr
#w 8 3.3er

=18 ZRmE

3

BHEDKTIE, BoPHMOETICXL %2 POE
M, B0 PTH 9 5 OGHDET, BTo 1, 25-
(OH), Ds OFEADIKTICL 52 BEL H D Ca IO
W% 12563, 2UT, TS OBFHHHAICHM
UL Ca fifE, & Piffit % X721, Befeh: bRz A
FETTHEIEZB | X B LT 52, 351, BHEEAE
e b5, @MY F K —v 2, @ Mgififig, ure-

Fig. 1. fif] 2.



B0« i@

BgRRAL - BB/ MBI

405

Hemodialysis 3 /W

Aluminium hydroxide gel 3.0g

M1 5

3.0u2y" T02 [=OH D, 0.75:@
Ca.P CaxP o 58 B
TQ—‘ 120+ ]?f’ X Ca lactate ¢4 g £ L
v 1104 pari yroidectomy
101 100 o % Ca °
o4 901 ./L/\‘“ \/-/ 2 A \ /\
e 801 ¢ * /\/ ’
o ] g e / o/
64 600 Mo s x,_kx s O e e
5 50 \OO\JXX\Q;\O/\ P \/,x\ \ /\ /O\
44 404 g %
3 30-
Al-P
151
HH c\L‘ o,
o o—g—o" T, % \ '\o
— NS e,
54 Al-P \/ Ng——"
J
0 108 118 128 1R 2R 3H
1980F 19815
Tig. 12. fEGI2. sk

mic toxin 73 Ehifnd n,
ENAERBERENELTL %, b Ca, PR
BEREEE ICHLT, BETO POWMNEHEET %
KBTI =T 20AKRE, Ca FORORS,
B Ca BITROE AL E OPIFHVEE? BEA6NT
WA B, HEENTW A 1a-OH-D: ® 3 T O
l-a fiDKEAL 2 RE & WF, [PV T2ORIKE
fbanz?Zye, 1,25-(0OH) Dy xigh, ©x 3 v
DoPRZHET s BEERZRE RS INT
WAHY ZORRE, Ca OBELLORIN % WE S
¥, M5 Ca D bR, AP OET, PTH 3ol
%1, renal osteodystrophy D&EZD 5 LT -
B2/ IMARBEFTHESEIC B { osteitis fibrosa (D &%
WEIXWHLLTHA. U UEYS, la-OH-D: #
Bk hE Ca UEBEBCE T % EH P, Al-P,
PTH OET2ABNER S H Y, &1,
dystrophy DBEZE(LD 5 B osteomalacia (CIZHEENT
brrvs@ELALNA. S5, POIV bo—
WA IS ERIC IV T, 1le-OH-D; 52k b,
MiE Ca, P 2 bR 3E, CaxPHEOEMER XL
AR LOWEE, 2OB{LES X3 e 3L
HA. DL H571a-OH-D; 23U & UTHEIE
gick b Ca, POERLPERALNTOAED, Z2NT
b ISR ERADENT, EEERIKILO Bbe & 5 i
R UTIE, ERMED B2, RESBEELS.
AL DY 13, I b BUMABSRETUEE O F 1 16
ELTIE, BAWSHRHGEEIC L - T BB EREN

renal osteodystrophy & X

rengl osteo-

ETHCWET 240, 972bb, BXRELTHS
M, BETEME, ILICEEERERSED
osteitis fibrosa D B R o1, MiE Al-P O5E
(POK. ALHfLLE), M4 PTHO LR %2 RT & D
&, ESSEISTH Y, FOX 5 LEHN TN EE
MR 3g LB UL AL FMERIENTH S
EUTWA., —75, ZFET, RNEH, KBEEEH
By, BR, EEakis, KF & Ca miEs s
PG & UCHREE 8505, ZNHINT TR, #
SRS & 1378 6730 L, osteitis fibrosa (DFF AL
VWA, EREUMEOBERORE LR, FHHE
WZ2NERERLNE OB ELTN S,

FHFFHICDNTIE, ER/ME 100~200 mg %5
U, o ERUNMER$TRIET % MR, il
Rl LIsW— L RMES e AR BT 558, %
U, BRSERM»H 5. BFk bR NMAERETTE
FEICBNTIE, FR/NMEOBMERR| X35 T JIBMERR
ZOREDPEHIEFT AL L R2ELNL, BIREEL
BOUNMAEBEFGEEO HFHY, BRI REED » % #H
fEL D3, U5, BN -1
2, EEMAERBIETIEOERBE 2B /L5, 5DV
12, PRIV HERBERISC I AVLD
AEHTHLEINTNA.

SEG LT 2 EFICONTIE, & b EEAR
itk Ca MfiE, ZPMEZ/~L, AP IZIEREN
TH-1z. Ll, MlE Ca, Al-P 13, BHHEE &
e bRERERL, IE Ca 3iEEE, AP 3,



406 IMNRINE 28% 4% 10824F

FEERAVE, PLEb3ITIREFL T
12, B X#HES T3, osteitis fibrosa OFFRIEA &
by, PTHOE@E ALNAC & LY, B
BAEDS I o N T R RNMEADIBRETUEDSEA T A

Lo rEbhiz, B PIARIC OV T, KEB{LY v 2
=9 AOEENWESLNTS bR TN, 20k
U= VIEEARTTHYRBEEE2RUTONL. 20X
ST B RUMABRESTED E i H ), PO
b o~ R T CaxP BHT0U ERRT T ED
ZVEFNIT 1a-OH-Dy Z#51L7:2 413, Ca, PO
BEZBEL CaxP BrP3b LRI, &EFHn
itz Bdg s L, BlLsEto L @Ebh
fz. ZLCons 2 fEENE, PTH OFEEZR TS,
B X SR EACISINT & osteitis fibrosa Z 7R3 F B %
4, AP OEASEELALNT, BALDED
LRNMAEEROBEREL X2 AL, SR
HERE 23 2 72 5 aie, 1e-OH-Ds 5083, PO
BEREE, HF b= DB 28 RENEE
WEAHBILARETH-12Dhd LIV, LU
o, 2Rl T, BFEAKLET S Ui
ok, EFEFEE L, BIICUEROYEE R
WA ENEENTL. 2olcwicid, PTH OBER
U, FNUCEAEBLHD Ca, P OREZHEL T
W B e b R INMABRRETGEIE 2 2 IE L, Ca I,
la-OH-D;, KERILT7 VT =9 72 EOBHC XY,
Ca, P OIEEL2 L W BEITT4ICE L85 T &0
BTk EEDbNI. ZOHMNO Tz ER/METER
W Cis-125, 2 EAIORH R NMEDRERI
2.3g,33g LELUV EARPEYD, MR POE
T, CaxP BEOET%2%, ZEFtEARIGZ2HECH
LUEBZHRBED b TN5.

PbXb, ohs 2 mHICB - Tid, BRZ%E, AlP
Es, NBEREOHEGORELZEIA LD 0
P, NS 2RO S 1a-OH-Dy 2k hE| & &8
3N EBbivs EFE GRILTONT b 2 D&
IR ERENE b R MABETUETED e L, PRI
ks Ca, Poav b —veREICLTHE 30
EEDbNA, Uib-T, Ca, POar ho—ukk
YR TTHFTBCIESI2DICE, FOIRBITH A5
FelE b RMABEETTHEE 2 R BT 5 BT B Midks
EfiZR 2T L bBETHY, bvbNOERI
BNTE, LERNMAREERL, Sy CTERRHET
Dol EBbila.,

I35, 2¥ER & &I BE/MRERTS L I E R
B2 5> TVW5Y, 100 HEC PTH »31E
BROIPIREETD-THED, SBORESFREEHE

WREEEbNA,
% B
BB OREOHNT 1a-OH-Dy 25Uz L
5, BEEWEKICOMEE, SESELE % A2 MK
EREE 2 2, DEMEERRNS L O RERBE
Wk s -T2, ik, SaRICEREGRIGERED,
HEL, COkd B AKILTELTE, BRI
HEREEER S b CTEITH -T2,

ok, RHXOERIHBEATERMNELRECED
THEELR D

51 B X #®

1) #histt - BEEREEO v v ABEROD
IR, A TENBEaaEs 12:570~572, 1979

2) BJI| 7 . Secondary hyperparathyroidism in
renal failure: A critical review on a role of
phosphate. A T#iiifses4it 12: 573~574,
1979

3) INEBAT < LA B - B - JIIARA BN
BRI A 8 2 Y DREEEORE. FL
VR VE UTEMERI X 2 D -—Biph L iR — BB
Hin%, AR, P.143~169, $EEE, K
=, 1979

4) SRIER] « FIRH : HRHIEROEG L R
NLBE a4k 12: 583~584, 1979

5) TEHEH - Bl K- BESEH - HE £ - ZAH
ILHE Y & LT OEBEI E 4 T 2 Di-1aOH-Dy
HUAN TV E UEERER Y T oD —H R —
PEFEHRE, HESLHHE, P.107~125, HifEEE,
B, 1979

6) SAARIER] « SERME | BB AT B vy
v LRHIEE S 2 OWE, & A, KR,
F TR, P141~162, HEA A5 4 hv X
~, BE, 1980 .

7y BAEF, MEFH, LGER, BILES A
FIEEOHEG ERA. ATBEH SRS 12:
591~592, 1979

8) BAE R I BHERRITII AT LEIMAE
BETLHEE— b BUMAREBR O #IG & F i —& & B
9: 707~716, 1980

9) Clark OH, Way LW and Hunt TK: Recurrent
hyperparathyroidism. Ann Surg 184: 391 ~402
1976



o - @ s BAERKAL - bR/ MERSIGR 407
10) Ff REEL « BRFE— - TP - ZREAHS - REE T b= OEERR. NLBH SRS 138
EF-BEA E-LFE OHE-KEBR— - B : 723, 1980
IRk AT R O B R KILE IS B , (19814 8 H26H =AY



