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BEVEE RO O W b L MBI AL E B D
] 45 22 I D A7 P

— g v F SPECT, X # CT & X UMdRA & o bds—

[OFS S i
M AR BE

Ll Hr MR T

BEE BUEALBES2HICEY L FEBITL, *OARE 4BICHBL 20 | BIXEER - EHI
sy RI 454 754 diffuse high activity of the bone %, 11 #£i% high background activity T, ZAuix &
OICEHA B IR CTEAr & 753 hotspot 2+ 5 4 o &, Bd RIUEHOK L o s L 2. 1
B3 RI B 2MER % 754 extraosseous accumulation BIGHifi « B 72 ¥ ORESRICHEKT 2 L © LB ICHE
2L o LB 2 IV BRI RE DR LV S8 — 2 Th 5. 1 EHTEIFRER 8 6 7T #IE,

I BEHRES LR TH L LB LR

X0 EERION, BIFRIRH SRR EIC L, WRiRoBE e flie OHETBIERL 2. HHM
X B G TR B IRE 0K &5 L 2ohs, FBINGEMICZ Lo - 2. P microdensitometry, B bone
mineral analysis & t~, X# CT (2 X 5pi8H EMIEREEHRR#ROE(LERE L H 2 e BHY - F
THINIA O N TS, oMy REUSRIZMERA L, o bd @ R8s L /2 SPECT 2k % Rl
By e MERESHNIBROBIE LRI LH 25 LN TE, BELOBIERICEHNTH - /2.

I #
W N BTN oI & - TR AR
HORWAERF L EAERSREL A>T &R, K
i, ZAUCHE - TEMEREREOAH LEmL
BEICL > THERERLE L >TETWS,
M B R o 38 5E (renal osteodystrophy UL F
ROD) (3 B#ALAE, RIFRIRHRETCHERE 72 & 034
HECBE Y L7 IRIE T, 2O BIREZAIREICZEI L,
ZOFEL B > TV HIRIEZILIET 5 2 L 37AH
FEORPUCARRIRTH B, & 5Hi2 ROD o FZfk
¥ ERMICBIET S Z L3 EIREICH T 5 EHO
HERHECEETHS. BELOERMBIZICH
* KBRS K B O AR B
ZfF 61410 H 31 H
BARRESAT D 624E3 A 31 H
BRI RAE © KPR BT BF X ARET 1-5-7 (B 545)
KBRS KR S5 U R e
I 5 P 3

WTIE T TICE MDY A X % computed tomography
(LLF XCT) 3 L OB & » F single photon emis-
sion computed tomography (UL F‘B 3 » F SPECT)
DHRAEEZ#E LTV 5.
FEOIEMNE AR E YR T T T
4 ERATL, D20y FRpro s — o 3BELT
W, SHIREE L ROD Xtk L i > TWBIKE %R,
BARRORER LR O BRI E (S W TRES
Lic. &7z, Yy FB s — v L FRIMEILER
&, BITHIN, BEoERMBIESEHEORR LD
BfRE bRRFT L7, 2) & Hicz Xk S I LT
SN BWRE O S 5 BITIRIRBEREICHERE 25 E
T, ZAUTH T 2 SRR HE (R FUIR IR 246
DIEAT & A IHEB)IC > W THTRTR OB 2 L o ek
X D IBFRHE L RS, EREVITbAT
W5 EBH X BiEY, FF microdensitometry
(LLF MD #:), bone mineral analysis (L F BMA)
2z, XCT, §3 5 SPECT iz & - TEHEZAL
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| Ila 1Ib

Fig. 1 Classification of the bone scintigram in chronic hemodialyzed patients.

Group I:
Group 1I:

L o4

I11a I1Ib v

diffuse high activity of the bone
high background activity

Ila: relatively clear bone image with bone fractures

IIb: unclear bone image
extraosseous accumulation

Group I11:
Illa: visceral type
ITIb: soft tissue type

Group IV: normal pattern

DIERBIE & 1TV KBRS R & JeRhRat L 7e.
Z OfER, 25/ Y v F ik ROD o FiHhE 2 JE
T 5 L CHELHREEML, &5 XCT, v
v F SPECT B2 b o ERMBlEIC A <, FF
WEIRARIC R T D TRBE R HE I 7o R Tk T

b5 Lot E ST,

IL MR, HEBLUHR

1) BHEBERBREDEYVFRICLSEE
——EFLEBLBREDHE

ek 5] 18P BE BRI, SEintt,
R (RETMER IR ) &2 & oERE &L
S2 5 (B3445, 184, 4ERN18~695%, 1 44.9
W) EXRE Lic. 20955 516 i ieE i & %
T D BTN 1.0~13.0 45, i 6.94E T, |
Bl IEFENPI TH 5.

(5] By v 5777 413 90Tc-MDP # 0.4
mCi/kg #EL, 3R I £F B X UKD =
Ry MeeRIGL, Bohic v F 750k 44t

[ /;}‘ﬁi L7, 1 i gsss, k- ToE, e

ﬁnﬁi%%,E%EuM-EM%Lﬁ“Rl
%*ﬁ»ﬁ Ltz b o T, Z ot # diffuse high
activity of the bone %! (Fig. 1-1) & L 7=. 11 ffix
background activity 723 < & & 4L 72 1, @ T high
background activity 1 2 L, Z» 9, G~ RI
BT L k% <, B ¥t & 77 4 hot spot & 38w
% 4 o % lla (Fig. 1-1a), 5 ~o RI #5 H Hog

bt b o % 11b (Fig. 1-11b) & L7=. I i
RI O/ i ifli # 38w 72 1, O G, extraosseous

accumulation Al & L, = o 9 b, fili « &7 ¥ Oflss
2RI MERE L 72 1 o % 1la, figsem (Fig. 1-111a)
L L, SPECT Gl ~nHEfTh s L 2R
LT 5. BEEE P HH R R A R L

7o b o % b, #KEHLERE! (Fig. 1-11Ib) & L, K
WX BMEETHKEOAIKILE 2 HELTWS
(Fig. 2). 1V BRI, bR i 4 5,
B~0 RIEFRIER, BEEHROLDLLE
(Fig. 1-1V). Zh &8 & ML RAERRCE
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Fig. 2 Radiograph of the shoulder.
Extraosseous calcification is observed in the
periarticular soft tissue.

Hrigifil4s L OB A b o E RRAERE R & OBfFR %
Bat Uze. MiRfbs# i & LT fulif Ca, P, Ca
<P, ALP, c-PTH fii & Il L 7. AL ik
WA & LTk BMA, XCT (2 & % jijgEg EMI
i, B> F SPECT I X 2 THERF LHEANO
RI v v FHEGWE X IT - 7.

15 BMA (3 Norland-Cameron 178 (}%ff 12°I)

ARV, vy s MUoBEEERAMEL D 1/3 0
Dy #FIEE A2 WE L, 567z bone mineral
content (BMC) # bone width (BW) T4 L 72 &
BMC/BW (g/cm?) Z#HH L /-.

XCT (2 X % jijgag EMI & #1] 2 x, EMI 1010
% Fj v, 120kVp, 33 mA <
%L 15° offipaTcAF vy L, Motk
L 25em Fho x5 4 20 pijiEE CT &
ko, B 6 h iz CT %2 EMI i (£500) iz
T2 7wy 0 2L, EMIfHZ k7=,
- L GHIEEN O activity iz 4
HE v v F g%, BEEF O SPECT & 170w, 1§
S A 7 BT T e % (Fig. 3) 72 O RiEEE & 303
WO RIE B bR R L. Aoy —42 4

¢ orbitomeatal line (Z

BV v F TOHER

Fig. 3 Transaxial SPECT image of the head.

Fig. 4 Bone histology from an iliac crest biopsy.
Excessive osteoid tissue and single label by
tetracycline is shown. (Villanueva bone stain,
<200)

FAE{E (3 Technicare ¢+l MCS 560 T& %
CRESY S245vh T R 324 (3B 14451, 4 18 431)),
Ha 3 8 (B 74, 4 14), b 14 (5H),
IMa i3 4 4] (55 3 4, 2 14, b i3 7 4
(Ef 5, VG TR ER, IV LE (5
Thole. T RHITEHM X Rk caplicHEEd o
granular pattern, & % \» (X pepper and salt ap-

pearance, 5§ OF T H WIS, rugger jersey
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Fig. 5 Results of laboratory data and duration of dialysis in each group.

spine DWFRANELFTXTE R 2. 1 i
Bl X ARG E, ¥R o rugger jersey spine % 4t
L7 2Bl abRE, BHUK, BRIEEH OS2 Th
<, Ma #o 8 Frh 2 Flic B AR P HfTE h, 2
5l & 4, osteoid D HEHN, low turn over DFTR & 5
L, BRI EKIGE 2FE & h e (Fig. 4).

VUF T T LA — U OLRE L LR

HF—4, BN BN L OBk % Table 1, Fig. 5
R, Mg Ca 3&HEL LIBEFERGMICH S
25, I, LI B EEICEETH--
(p<0.05). MiHEPIFEEL LIEW L VEMET, &
HEMcEESErB oo, CaxPHIAREL
LT, I- 1 B (p<0.05) o R ic BB %
. IfijE ALP 3 £ b ER I VEETH
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Table 1 Results of laboratory data and duration of dialysis in each group
Group
I (n=32) I (n=9) Il (n=11) IV (n=1)
Ca (mg/dl/) 9.1240.14 8.87+0.22 9.73+0.31 6.8
(7.0-10.0%)
P (mg/d/) 6.14+0.21 6.69+40.58 6.96+0.35 4.4
(2.9-4.3%)
Ca < P (mg/dl)? 58.40+-1.98 59.54+5.01 67.07+2.70 29.9
(27-40%)
ALP (2-10 KAU*) 59.58+5.68 KAU 17.58+3.41 KAU 16.29+3.13 KAU 136 IU
(40-250 1U*)
¢-PTH (ng/m/) 35.314+4.40 5.89+2.04 4.34+41.60 2.8
(< 1.3%)
Duration of H.D. 7.57+0.49 4.1940.78 6.85+0.80 9.0
(years)
*: normal value H.D.: hemodialysis
Table 2 Results of the quantitative measurements of bone changes in each group
Group
1 (n=32) I (n=9) I (n=11) IV (n=1)
BMC/BW (g/m?) 0.467+ 0.015 0.667+ 0.018 0.620+ 0.035 0.52
(0.43-0.73%)
EMI number 359.78 +17.21 559.11 +25.55 550.43 428.63 426.9
(425.7-711.2%)
RI ratio 32.76 + 2.52 14.58 + 1.76 16.33 + 0.96 9.8
(4.0-9.4%)
*: normal value
Bone mineral analysis X-CT SPECT
BMC/BW EMI number Rl ratio
(g7em’) / 4o0r
L)
LOO( soot// /
0.50F %
0.801 R[] of
0.70 00
0.60
201
0.50
o.4of | § Q
0.30f %
10
0.20F
0.10} mean*SE 300k mean*SE
£ mean*SE
¥ 1 T ] T T 0 1 T T
Fig.6 -a Fig.6 -b Fig.6 -c

T

normal range

Fig. 6 Results of the quantitative measurements of bone changes in each group.
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Table 3 Patients with subtotal parathyroidectomy

Case Age Sex  Duration of H.D.

1 41y F 10y9m
2 44y F Ily2m
3 35y M 9y 10 m
4 3y M 10y
S 46y F 8y
6 42y M 9y Il m
7 3y M 12y 3m
8 S8y F 9y 10m
9 52y F 3y 10m
10 49y M 3y
11 36y M Syllm
12 41y F 9y
13 36y M 10y
14 40y F Ty
15 45y M 8y
16 38y M 9y
17 S3y F —
18 52y F S5y Tm

H.D.: hemodialysis

D, T-11 B[ (p<0.005), T- 111 &[4 (p<0.005)
CAHEEZBw. c-PTH I, £ e b IEH
X v EE, -1 BER (p<0.005), I-1IT f [
(p<0.005) iz HEAMNED L. FHHIMIC-
WO LI RER (p<0.005), IT- II1 [ (p<
0.05) IcHHEAEMNE D »h, 1T FEOBHIMNIE
Motz IV BHERE S | LD BEER
ERTEEN oI

HEE L BELOERNREH (BMC/BW, EMI
fi, Rl ratio) & o [H{% (% Table 2, Fig. 6 » L ¥
D ThD. 1k, Fig 6 17T RHITIERER <,
HERE, PERNC X Y 2 ORFHARE D2, EPA
{tE->Tw3s. & BMA 2k % BMC/BW (3
SRTIEREMT - IR (p<0.005), T- 11T [
(P<005) IcHE&ENH Y I VKA CH -1z
(Fig. 6-a), XCT 2 & 2 pijgaE EMI fiix 11, 111 i
FIERHEHA, TS EELZ AL, TREe 1L T B
ORICEE =N H - 1= (p<0.005) (Fig. 6-b). &
+F SPECT iz X % Rl ratio i3 I #f 32.76+2.52,
I1 ¢ 14.58£1.76, 111 #f 16.33+0.96 < I #2311,
I Bz e R BfE Tdh - 7= (p<0.005) (Fig. 6-c).
FHOBEERMBREMBL L5 L I

Weight of parathyroid

gland (mg) Histology
2,176 Hyperplasia (partially calcified)
3,330 Hyperplasia
3,890 Hyperplasia (partially calcified)
1,300 Hyperplasia
2,300 Hyperplasia
4,230 Hyperplasia
4,746 Hyperplasia
2,350 Hyperplasia
2,200 Hyperplasia
1,900 Hyperplasia
2,380 Hyperplasia
290 Hyperplasia
7,510 Hyperplasia
850 Hyperplasia
1,850 Hyperplasia
5,033 Hyperplasia
809 Hyperplasia
2,694 Hyperplasia

BMC/BW, EMI {# i3 { ffi <, RI ratio |3 E{f T
B o7z, 11 11 #Ex BMC/BW, EMI i3 1F 5 3k
iZd v, Rlratio FIER LV E W2, THICH L
B TdH 7.

2) BIRRIRELHEHIEOBEILME
—X#R CT, SPECT (2 & 5 ERBMAE L+
iz—

O] 1) T L L@ Ui 52404,
WEHOTEFRICHL L, JERORET — & OY#E»»
AT, AAERIERE T R D b RIFURAR 2R
(subtotal parathyroidectomy L T S-PTX) 2 T
S 184 (BB 94, &9 H) ZxtRicLiz. 4
o 33 5~58 5%, V-9 429 5%, FATHIM 3 i~
11.2 4, V844 ThH 5. 18FIFP 164 fiak L
gy Fas—vo L BcEL, EE T REL
IIb # o R A, fthoo 1 ik HIb /gL Tw
7. k¥, ZhoxtRplix Vitamin D, vy b
= U REIOF LR B L OFENTR O Ca RBREICSW
TRHFHiI%ET—ETH 5.

[J5:] S-PTX itk ic AR M b7 RE & AT
DEFEHRPRFHIRE 2 AT L /2. Thbb,
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mEq/2 Ca mg /d@ E_
S 10}
41
3F

5
2k
1k
0 L 1 1 1 1 0
pre op. post op.
I'M IM 6 M 12M
KAU ng/ml

AL Pase

100

50

M
Fig. 7 Laboratory data before and after S-PTX.

O—0O Group 1

OF BM X Bk EEE, FHE, B, OF
vrF T 774 (2HE), QFFFH MD ik @R
& BMA, ®XCT iz X % @i 565 EMI {& # &,
®F 5 SPECT iz Xk % §ii5H B L EEZENO RI
v hHETHS.

HhFE MD i H E5? 0By, R,
REE P2 ENE o Fn/ B iiE 3 72 b © metacarpal index

{$

20}

pr

® - ® Group III

(MQI), &880 v — » & 4Gray scale mini-
mum (4 GSmin), R {il, BRE RERO £ — 7 o
¥ 4 Gray scale maximum (4GSmax) # R 7z.
5 BMA, XCT i & % #iigE & EMI {EHlE,
Fv ¥ SPECT i & 2 HiEEE/BHEEARL & ¥
v rHBIEDFH HE 1) THRR2EBY THS.
(RG] BIFRIR 290 O FHTRE R & Table 3
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(a)

(a) (b)
Fig. 10 Bone scintigrams of the fect.
(a) before S-PTX, (b) one month after S-PTX.
Extraosseous accumulation of the feet on the
pre-operative scintigram (a) almost disap-
peared one month after S-PTX (b).

Sk

(b)

Fig. 8 Skull radiographs.
(a) before S-PTX, (b) three months after S-
PTX. Pepper and salt appearance on the pre-
operative film improved after S-PTX.

(a) (b)
Fig. 11 Bone scintigrams of the skull.
High accumulation in the calvarium, maxilla
and mandible on the pre-operative scintigram
(a) decreased markedly three months after
S-PTX (b).

o, JEHEIHCREE EE X 290~7,510 mg, -
92,768 mg <, FH &R AT R 203 A Ok
T—#AKIEEED b bR LRk,

S-PTX Rijfk o i fb F AL o %t & Fig. 7
(R, Ml Ca, PUdfiig 1 22 T L, B
AL E T LR+ 3 féf'lb‘;é'x//" - 7-. ALP x4t

(a) (b) AR fE T, vk 2 @M % © & I kAL el
Fig. 9 Radiographs of the phalanges. 9 FZE B, 1 2B f’f‘THII EVIETF, 3

(a) before S-PTX, (b) three months after S- - o-PT SR R 3
PTX. Subperiosteal bone resorption on the AIC3 & HIET L7, oPTH 3FfiiE# & Y

pre-operative film improved after S-PTX. SIS L, URBREBHEEZE -2
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MCI

Microdensitometry

4G Smin

AGSmax

I 1 I

0 1 4 A 1 1 0 1 1 1 1 1 o) 1 1
precp. postop. 6M 9Mm 2™ precp. postop. 6M 9Mm 12m precp. postop. 6M 9IM 12M
IMm M M
EMI RI activity
g/em’ umber ratio

S0

40

30

20

SPECT

L d

normal range

Fig. 12 Results of the quantitative measurements before and after S-PTX.

O—0O Groupl

S-PTX Biit% 1o 81+ % Bift X &1, B v F&
DB, 1 ATE M X R G THHEF O pepper

0-® Group III

and salt appearance 2XZEHTH o7= L DS, itk 2RH 5z (Fig 9).
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T, B X BRIGE S 1 28 T 2EHEKE
HBOBIRIL DB IMENTH 128, B v F
T RIBAREEEO BOBHL»IED bR
7z (Fig. 10). I o 17flixHial, HER, £- T
g iz diffuse iz 38\ RI £/ % 589 (Fig. 11-a),
itk 3 A<, FEEo RIEFEORDH»ED bh
7z (Fig. 11-b). S-PTX ®i#tic B 1} 5 £EEE1L
ERMRE, TbbFFH MD L #F BMA,
XCT iz & 5 EMIfE}IE, F v~ F SPECT offf
Bt D EEMREMLE 2 Fig. 1212777, THIC
BTa17piEge, I ECBET5 1 a8
TRl 77 78R ERGBEEZTRL TV S,

IR 17 R ISFICHifT L 7z FF MD T,

MCI i3 #51% 3~8 2 A <15flsh 7 Fliz LR L, 6
FITIARE, 2HTHET 2R L7z, 4GSmin &
15 7HIc kAL, THTIARE, 1HTET
R L7, 4GSmax i3 1549 4 )iz EH, 104
BARZE, 1Bl ET2RL%k. #FBMA T
BMC/BW {13 17 5lR 9 ] <#ffig LR L, 7 it
A%, 1FREFLTWE. XCT ick %5 EMI &
3T 3~8 hH Tl 16T ERL, 14
RETCH-. B F SPECT ik 3 EEF L
FEEAND RL 3 v > FHRATRSFIET L.

WRTR X OB G 2 A% OREEMETL
7= 11 o> #iiitk o B % 7 5 & BMC/BW 2
11 f5rh 6 5] C 3.2~43.3% FHL, 5 FICRAE
<, NFHOFEOERIZ 7.9%, EMI fEiZ 11 4]
10T 7.5~37.39% ERL, 1 flIRET, F
BErRI: 21.8%, RI ratio 13 11 &4 < 21.1~
52.9%, F-¥5 40.9% {&F L, Rlratio oZfLRH
EbRK&Eolz.

XCT, SPECT # #i £ 3 B0 hiz b+ 1 £
LAE LER 4 Flcix, EMIfEi & bicERL
7225, RIpwr pHIZ3»A%E 1 E£TEL
ANV (W R

o £ %

1) BHEBEREEOBRIVFRICLDSE
— X&KL DEBREDHE—
ROD 0B v v 575 A IET 3 HEIFTNWL >

24 %7 5 (1987)

NHHENSY, KT T B FY L FOERKICO
WTHRABTbhTWS. E#H 51X ROD 0F
Vg s - bR AL, £
MAALFRE, BEHERFORE, BIFIRIRESH
MR BEROFERL L UHNBEEZ LED T,
INLABDOERLE-o TV BREERAT L.

IHIBMHEOEVW L 0L, M ALP,
c-PTH B IL I itk _EFHICEETH o2, |
B 0326 F 174 i B IR AR HE 23 25 HEAT S h,
RIFRIBRSGEA s hicz &b b, ZOH
FZRMERI RIS RETTIEIE B 2 O FEK L 7> T
WwWatEzZbh, Sy Y IEELONWD THEHD
X 97 v v FRIIEI R R IR AETCHEE I R T
HBELHELTWS. By F L EHBRG XL
L 7z de Graaf 59 ;3 ROD < RI £ # 00 JR
T BEILE X » & L AEIFRIRBERETTHEE IC &
5% turnover DILHENETH B L HEL TV 3.
ZOBOBEM X REEIFHRE OBEFUOR
FE T B % X #4 %> 55 % B pepper and salt appear-
ance, FFHEF o rugger jersey appearance # 24 %
boRE <, BRECEEMNETL, BE
BMC/BW, #ii5EE EMI {E7MEfE < RI ratio 235
fETHolcz L&V, BRIROILHEE, & turn over
DOILHELESITTWS.

I 2613 1 # 1 e <, background activity 23 &
Wb T, 05 bE~O RIEEO HEa
7z Ha 3o 2 FINEAERIC X Y BRILE E /KT
HBZ LR ESN. BEILENCE Y v FICH
+ B 3T R IZ D 12 L 870D, & J B DIED)
THEAERIT 2HIC 0BT SR IIT T ERNWA,
By Tl BEGEICHS BT L7 T hot spot
2EL, Haffo oo 732 — 3 BEKILEE 2R
BLTWB:EXLNS, IbEIZE~D RIE
FE¥MEL, B turnover K F 27 L T\ 3.
ROD oF turn over DK TDOJFE L LT, HifT,
BADTNVI=YLAEENHLELLOATEY, 7T
SEEORENRLA LN ETY. FEHLOHHICK
5 IIb gEoEF P AlE2XEE TR,
Desferrioxamine infusion test1® <o & 4 & 25 i 17
ENTVARWEDEEIZTER WA, XERICE
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v FET VI BENEDR S, ILEEOER TR
Bl X REE CEBIKG O % bhlcflizbinl,
I #iz lb~ BMC/BW, EMI {13 TE %R D b D A%
%<, Rlratio yFEL AW e W5 FMER L.
Lindergard %14 {3 4 #& f4 & bone densitometry
¥ ligtRat L, ROD T, #HikFHICEH S
ToBHRAGEE, B FOR AR BERE T HESE & b i BMC/
BW EEZRL, MEICEIAONEL 2L
LTW3 2, FEDORIEER TIRIFRIREE
TUEEE S EE D I BT BRIVESEHR L Bbh 3
NEIVEETH .

I # o RIBARFEEE T b LRIERIK
fLZEDL DR, i Bh L OBECRKLE
&, BAEERL L 0RO R IKILR b - T,
EZABIOOAEIRILE T HEMXBREER
XCT TRIFE2LATRELT, BYUFREOR
IR ICER cEItta K b0 BEBMEIEL
{2+ 3123 By Fplanar oo B & F
SPECT »#EHTh 5. I # o E Fl 1% ML Ca,
Cax P fEXMb oI L ~EE T, MiEPE#HEHE
HEZEI Lo, MLV PLLEWEHIICH
-7z, BYIEITEE CEIMMERIK(LE & LICEE
FloME TR S h 515720, Velentzas 519 3 F
v v F Thifi, BICEM LT CaxPEXIRHMET
bolkll, B VETLBEORY v F TR
SEFE TR LIS FlT CaxPEAEEE2RLE
LLTW3., LaLAass, Conger 517 3ftio
RPTHER KL 2 FIBR I TREA L 72 9 filic s v Tiin
i Ca NIREEETH 72728, IiF P, CaxP{E,
BTHI & RGBS o2 LTS, Epstein
518 oG L 2 PR AR LS b ffiF Ca, P
NEHTh-o7z. UEkoXdicEmtERKILER
+ 3 RERICE 1T B I Ca, P, CaxP fEiz >\ T
—FEORMRIELh T W, I #aD ALP, c-
PTH %, EMI{#, RlIratio X Il & HEENK
$, By rvFToEo RILEFKRER, RIS
HEnBEFMERRKILZ L & 2L 2 16l% BRE,
BTN L DAL o725, BFERKILE 2
LTW3sZ L, CaxPEREMELEWHIZ L XY,
HBEEHE L T FEMobo L Ry, v Fin

bIHIFERBILIEFBRLINWEEX DI,
IVEE 1 florT, BHF2 9 FLRYT
»5H, ALP, c-PTH iz Y BfE Tk <,
BMC/BW, EMI {#, Rl ratio $ IE&{EICIE2 -7z,
I#FEIS I HE~OBTHTHS DR, ROD 2 &
LTV ARVWORE, BEREBITLTWARW:
WEDN T L follow up ALHETH 5.
BEHEEREEEOBFEL: ERICINET 3T
BERPLETHSH, BENTTTOEER
WiTT203E LY. By FREE»IHERHE
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Summary

Usefulness of Bone Scintigraphic Classification and Quantitative Evaluation of Bone
Mineralization with X-CT and SPECT in Renal Osteodystrophy

Terue OKAMURA, Teruo FUKUDA, Yuuichi INOUE, Yoshiko Koizumi,
Hozumi IKeDA and Hironobu OcCHI

Department of Radiology, Osaka City University Medical Schoo!

1. Bone scintigraphy with Tc-99m-MDP was
performed on 52 patients with chronic renal fail-
ure. These bone scintigrams were classified into
4 groups, each of which was correlated to labo-
ratory data and quantitative data of bone minerali-
zation.

Group I (32 patients) showed high accumulation
of Tc-99m-MDP in the bone. High level of Alk-
Pase and ¢c-PTH, low BMC/BW, low EMI number
and high radionuclide activity ratio (RN ratio)
were observed.

Group II (9 patients) demonstrated unclear bone
images with high background activity. RN ratio
was slightly higher than the normal.

Group III (11 patients) showed extraosseous ac-
cumulation of Tc-99m-MDP in the lung, kidney
or soft tissues. One patient belonged to Group I.
High level of Cax P product and slightly high RN
ratio were observed. In both Group II and III,
BMC/BW and EMI number were normal.

Group IV (one patient) showed normal skeletal
activity on bone scintigram.

The mean duration of hemodialysis was the
longest in Group I.

Our scintigraphic classification is convenient
and might contribute an understanding of patho-
physiological bone changes in such patients.

2. Subtotal parathyroidectomy (S-PTX) was
employed in 18 of 52 patients on chronic renal
failure with secondary hyperparathyroidism. These
patients were studied before and after S-PTX using
6 different procedures; conventional radiography,
microdensitometry, bone mineral analysis, meas-
urement of EMI number with X-CT (frontal bone),
bone scintigraphy, and RN ratio (frontal tone/
brain) with SPECT. On the bone scan, the diffuse
increased activity in the calvarium became less
prominent after S-PTX in all 18 patients. We
devised a new method to quantify the bone changes
revealed by the bone scan; the RN ratio with
SPECT. The ratio decreased markedly after sur-
gery. This method seems to be most useful for
detecting dynamic bone changes sensitively and
quantitatively.

Key words: Renal osteodystrophy, Secondary
hyperparathyroidism, Subtotal parathyroidectomy,
Bone scintigraphy, Single photon emission com-
puted tomography.
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