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It is well known that bone scintigraphy using %mTc-labelled phosphorous
compound is more sensitive and reliable than skeletal radiography for detecting
the presence and the extent of active bone disease.

In present study, bone scintigraphy was applied to metabolic bone diseases
including primary hyperparathyroidism, hypoparathyroidism, osteomalacia, osteo-
porosis, malignancy associated with hypercalcemia and renal osteodystrophy, and
the findings of bone scintigrams have been reviewed.

Bone scintigraphy is a very important tool for understanding the pathophys-
iology of metabolic bone diseases.
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F=v (CT) xX0v1,25(0H):Ds 1%, Th*%
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T35, Z0@ERIE, B0 remodeling & ¥
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W%z 4L % (uncoupling), ®

FyvFrs7a fifrTs e, RINAFI
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OHBENBEIh D (Fig. . B#EMKE, &
11 osteoclast & osteoblast DfFEFE 2 I iIT
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Fig. 1. Hot lesion (A) and cold lesion (B,
arrow) on bone scintigram.

JRAMIITE L LT osteoclast LaigEh
RN EBBNY ZhbDEEY ffeEXD
L, 9mTc @Yy vE LA 4T osteoblast
L BB CEB Y T2 LIS R S,
LichinaT, Brvs s s akiitld oI
i, BICEROBECEBOMM AL ML T T
e, JREH THLT T\ % osteoclast =
osteoblast DIREE, D% D BRILLEHE DR
BEEZIND, BHTHIL0NEETHS.
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SHEA £ — 23, *mTc-MDP(methylene
diphosphonate, 551 5% 714V + — 7 B3
) % 7o43 9mTc-HMDP (hydroxymethane
diphosphonate, HA x ¥ 7 4 ¥ v 7 A #)
20 mCi ###5%, 2~ 3B K whole
body camera #7:i} scanner % {#f L THi,
B x BB L 2> collimator 1% E=
FOUF — BRI 2 A, WE 0.4
K counts &> THEXfT- 1.
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Tumor (BREH) MEDERENBEIRS.
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LT LRI D b D,

Fig. 2. Bone scintigram in primary hy-
perparathyroidism (bone type). The
increased accumulations of #mTc—
MDP on skull and spine, and no
visualization of kidneys are demon-
strated.

SEGI: BMo PHP (Fig. 2)

SHER, BHEE, BE~0 RIEROHINIE
BT, £RcegB~OHEFIHEmMmE R, &
MEBOERITIZEA LR bR, ¥, &
HFERHNDHFA 2 — SR I IsL (absent
kidney sign), i, £HFOFRBITLHE
LTwakd, #E5EXhic RI2AEISE SED
AEND I EERKML T 5. MRFRCIL,
osteoclast, osteoblast 23 3Lzl TkH,
FOER, BRINET Tl S BHRL T L T
WA, ZoZkik *mTc FEY v IR LEm
MEET S EMBLLEMFTBNS.

fEF: WA o PHP (Fig. 3)
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% REROBEIFLETIE, HHlo RIS
hrEE IR T, AEBLCRERIERT2.
AREFNE, PHP offEHETHD, BWEDE
EARBETHENT, By v F27 57 4 BT
Ihichb D TH B, L THREHAD GO
B, FEHEDOA A —OPRAESTHB I EHR

Fig. 3. Bone scintigram and intra-venous
pyelogram in primary hyperparathy-

roidism (stone type). Left hydro-
nephrosis and the reduced excretion
of 9wTc-MDP due to left ureteral
stone are shown.
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LT\ 5.

PHP 0B v v/ 5ak b, b
B AR O REBULF S B ic REFTRAY 7
DI L2355 (Table 1), BHEF ~ O
diffuse 7eof\EREIT, & Paget Wa ki,
PHP wh#E<H b, SHRMMEITE .
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PTH O WRZTH 5, MitktELreRamuE
FORIBRBE AR R T RE CUx,  BSRETUAERE & 12D BY
RiCH 5. 2%, BRFIETL, Sz
FUE, BRI, B IC(E T L low turn-
over bone DIRFEIZH B L\~ 2 5.

REG]: Rt Rl R R T iE (Fig. 4)

FYvFrIak, BNORIEFRIETL,
S BRI~ D SRR I L T 5.

BRI ERE T RED B v v F 2/ 5ok F &
BB L, BREETITE~OERDOET, kil

BANDEBEDORIND 4 & — VEFT b OnE Fig. 4. B0}111e s?(iir}tigranrqnin iidiopathi;:1 hy-

s e X e s poparathyroidism. e decreased ac-
A5, MietE CIL R PIER OH /f; vHEbh cumulation of 9¥mTc-MDP to bone and
T\ % (Table 2). ffirh Ca, P gREEH BB 55 relatively increased accumulation to
X o, fiight coRIFIRIREERE (R TR soft tissue are observed.

FREELIDLIBE THY, 4 Ca BEXIE

Table 1. Summary of bone scintigram in primary hyperparathyroidism.

Ca l P ALP Bone Scintigram
Type No.
(mg/dl) (mU/ml) | Normal Bolr?gr%apstz(li{e
Chemical 2| 11.35+0.21 2.50+0.28 118+ 52 2
Stone 9 | 12.16%£0.76 2.23+0.28 1794105 7 2
Bone 4 | 14.08+2.50 2.63+0.53 295+ 83 0 4
Total 15 ‘ 9 6

Table 2. Summary of bone scintigram in hypoparathyroidism.

Ca \ P Bone Scintigram
Type No. Increased Soft
(mg/dl) Normal Tissue Uptake
Post-operative 5 7.00+1.16 5.68+0. 44 5 0
Idiopathic 4 5.204£0.76 6.28+0.56 1 3

Total 9 { 6 ( 3
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HEMFETHCERTHTRH B, PED
PTH ZAWINTWARIEEYBYVYF /5 A
BRLTHEDnd L7,

V.& & {t #&

MFPEEOE LIS, FORKIEE
Th HEFEILAEL, AL osteoid D14

Fig. 5. Bone scintigram in osteomalacia due to
renal tubular acidosis. Multiple hot spots
on ribs, the visualization of costochondral
junctions and the increased uptake on spine
are recognized.

mAEB b, ZORKEETER DM
k& &L, OWTULBRD sty bich
TOTESHETE EIT.

G BRMEE T > r—> 2 (Fig. 5)

FovF s AT, BN, BEIEO hot
spots, fhEkE & HOMELIE « FHEE~D
RI RO MAGED BB,
BEILEDE YV F 27 7o ELDD
L, BEMbEDFER O Z b, FF
B ISP RS, BT OTE, &5
F~D RLEFEORM, WEKEREHO
Hii©dh % (Table 3).

VL. &8 # B #&

L CFENED T LT LS
HbhicHERTH S, HCHAREBEOLH:
TRBEOEIZEL L, HRLEH, &
W, Bt ExRTEANADRS. B
HEEL, BEBCHTAIHEIXATAD
HRMET LICBBRILIEE R D, *
DEITEFE TH B2, BEMEFLT
WHEEBEING. 4%, mBllsy
Wz BECHfe b, PlsEH B RED DIT
TR & T AR LA B HBRED R
EIARECMIEE I 0T, REREN
BICHZR IR T 5, 7ehTh, Ca FAH)
AL E VEEOBMICOWTIEOE
<, 1,25 (OH),D * CT of&f#H, PTH
DEES FERBRY O —RE LTHRES
T35, UL, BHREED BRI

Hifi7cdb DTk,

Table 3. Summary of bone scintigram in osteomalacia. BB R E Db,
Bone Scintigram low turn-over bone &
No Pseudo or Increased | Visualization high turn-over bone
Microfracture Uptake of **CC]J Ee R R
*RTA 4 3 2 _‘57%5 =0,
Hypophasphatemic 9 9 9 9 Riggs Bz X hRIBX
VD resistant h i 3 FIe s
Tumor-induced 1 1 0 0 % &5 3ot
Fanconi’s synd. 1 1 1 1 THRA»RZEZ bR TE
N 9 Nl Z
Total 8 7 6 5 5.2 wFhieLT

*Renal Tubular Acidosis
**¥Costochondral Junction

L, BEOEKTXHEL
NTHY, FHEFELE
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LBERDOWA, RHENM: W
LB EEDRELNRRD BT
W5,

FEBI: ARG B HERE (Fig. 6)
PR B HLERAE WS X % g «
HEDEEBIH & Lichl. E
BB A~D mToEH Y vk
HEHOERIBHEMTHD, F/
AL L HER i EREA R
L, BEEOEEBDO TN &
BRI D EEOBIND, H 5D
BE, Aol itEecs 5.

FEF: BARES B R AE (Fig. 7)
PR BRI D5 b, B>

(12% 35 1986)

Bone Scintigram

Fig. 6. Bone scintigram and roentgenogram in post-me-
nopausal osteoporosis. Left: Multiple compression

fractures, Right: Multiple hot spots.

vF 75 AL, EEEEOdiffuse

REBDEMN A LN DIEFNHH. =A b e
7k, PTH OB RINER @S L, (REMFH %
FHT BN, =ALe i VORZIRETH 5%
BT, ZOREFRI ey, BRI

Fig.7. Bone scintigram in post-menopausal

osteoporosis. A : The increased accu-
mulation of 9mTc-MDP on skull, B: Hot
spots due to microfractures on right ribs.

BMIN530EEZLR TS,
ENEBHEREDREFI T, BRChEEIT
WEYVFIZITATRERREINDZERD B, B
RBCITET, BHCBNERERITLS T
HbH. CoEILL, BYVFIITT 4 BEAN
WA HBIEDRESIC BT T 281 H 5. low
turn-over bone % XL Thy, B~ RI 4
BOME T LICRER b BB S 5.

VII. E4EECAM LS Ca miE
HEAT L e R0 B BRI & Ca MfEA & OF

T AHDORIM TR, & Ca MEED A IHLEE

DFRICERIGHEL 52 5D T, TEX 5T
FHICRAL, BEYEATLZLBFETH
5. @ Ca MAEDHFKEHIL, BEH,»H D Ca RIX
TUERERME T Ca FRINO (e & T
b4 U1ES2, RLARELEFIZELSD Ca
WOBEHOISTH A, Mundy 53, BEHE
Bt S 5 Ca lfifig% 3 B¢, Thth
DFITHEA 7r osteolytic substance DpEs:%
ZFTC\W5. 1P Zhb o osteolytic substance
3 osteoclast [, EHMELL, CaExHh
LM~ BIT S, & Ca fEx B S 5(F
AxBLT5.

FEG: B &0 L7 Ca M fiE (Fig. 8)
MR AL e Ca fifED By v
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Fig. 8. Bone scintigram in malignancy associated with hypercalcemia. A: Multiple
bone metastasis, B: Diffusely increased accumulation of *mTc-MDP on spine, C:
Normal bone imaging.

Fig. 9. Computed tomogram on spine in malignancy associated with hypercalcemia.
A: A case showing bone resorption locally, B: A case showing both sclerotic
change and lytic change.

7 21%, @ %H D hot spots ZFHe, HIEH BEEELERTL O, BEEELEFEDO
DL D, @ BEBAEIEEIRT, BB ORELYRT L O ENBZEIR
Mg - JEMED RI £ »S diffuse iLEL TV 5 % (Fig.9). B> v+ 75 A F, hot Ie&EREx
Lo, QEFGBERTLOCHPRS. @, @  FTFITE, BRECOERMErLEEIN ;
X, Wb “humoral hypercalcemia” T 7- osteolytic substance 23, osteoclast ¥ Xk ‘

WY T5LEbhs. HFCTHTL, BT O osteoblast OWE & EEILT HFA%E L2 Z
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EOHERI X B, —F5, cold lesion &/—Eﬁ‘ﬁ
D osteolytic substance (%, osteoclast ®

L iEMEIL L, osteoblast i@kt L Cixfl »1EH

BRIV ES5THE. BH
BETL, BRINOEA I
Fri osteoblast (T B & 1T,
osteoclast D ZNBE I N 5
b,

BB A0 Licm Ca
MAEDE > v F 75 sk F L
DL, FEBPLEFRELT
@ hot spot A IRFFNTFE
BTHhy, ®BOIIEBENE
ELTHERRRL RIS,
L HBE~DOEREN diffuse iz
WL CT\5%h, £ EEE

DI e e TS

(125 $35 1986)

#RTHDOTHH, humoral hypercalcemia
BB\ BEBIND % mFHEGIE TR B8R
ENECC EDh 5 (Table 4),

Table 4. Summary of bone scintigram in malignancy
associated with hypercalcemia.

Bone Scintigram

| " Normat | Ysagtast or [ Difueey

Breast Ca 6 2 4 0
Lung Ca 4 1 1
Hypopharyngeal Ca 2 1 0 1
Multiple Myeloma 2 0 2 0
Prostatic Ca 2 1 1 0
Renal Cell Ca 1 0 0 1
Bladder Ca 1 1 0 0
Unknown 2 0 1 1

Total 20 6 9 5

Fig. 10. Bone scintigram in renal osteodystrophy.
accumulation of #nTc-MDP on whole bone, B: Type showing the increased accumula-
tion of radionuclide on soft tissue and microfractures, C: Type showing normal

A: Type showing the decreased
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IX. BiEBRERRE

AR, BRI B A TENT O
HFREL L, BRIAFAL BTV, Thic
PV, BB AR EOEREY R TEEE R
H3#5E (renal osteodystrophy, ROD) @ FHE
PR TE WG E 7t 5T\ 5. ROD OfF
Riz—kT 7o <, O =M BIFTIRIRBAE TTHE
FEDSAIE O b D, @ 74 I FEC L S Bk
FEREMHRD LD, XH1c @ 1,25 (OH)Ds & F
IS CBEMBIEC X 5 b ol ERFmB R T
505, HWoRENL FETLE bR Ty
5.1 Lardb, ThZho BEkEd Ried0
T, [EWERZHIBERINS., LZAD, £OD
PHIIES, RENLEERCEK > TV 2D0
HRThs., 5%, CoSHCEL, BvvFs

77 4 DFENRCHIFF SIS,

5Efl: ROD (Fig. 10)

ROD oF v vF 7 7 A% &¥sEEY RT.
DF D, BAOEENRR CHIRHAB DO ER
DL e O, WERE RS Ao H S o
7eb D, WEEHFHDO hot spot &ix7T 4D,
EEE, THEOM RIEFL RTLO, IE
HEBERTLO, TOfThEhO RSP
WIZREL b DI ENLAbRS.

fEF: ROD (Fig. 11)

ROD o B> vF 7 5 4 L BhtED AR
Mo data &% ffeEES % &, preliminary
KR TH BH, BEHEN AL T8 5
ITE~O RIEFOBEE M, MICETLT
W BB AT~ O I Bl S D, il

bone imaging, D: Osteomalacic type showing the

characteristic visualization of cos-
tochondral junctions, E: Intermittent type of D and F, F: Secondary hyperparathy-
roidism type showing the increased accumulation of #mTc-MDP on skull and mandible.
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tion rate (by the courtesy of N. Iwamoto, M. D.).

F, BRIEIMET LT 3Bk E 4
HoMHAA DR S, FLBEBRE, BRIE
OEBNER LT B E, BEEE, THE~O
RI £BENREFWTS.

ATEN R OSHERLIERE TILH IR A
LREGCOREBTHS. LichisT, ®EX
i Tl ) v LS X s o
T, DL D HEETHZ EIREE D,
DicHFREE, WM —EIC L, DR/
X% o RO BINRY FETHE, BEHEL
MIOEA A — VR T S EILRE LR 5.

15 A LRI E ~D R RO BE LB
BRI 2k & LT, AR & © count
kxEHTBHELfTPA TV 5.

4, ROD 0 —FH & LT 703 BiEN R
SHRTW5. D ATENFOBRETTREERSE
T, IMmFPO LAY IR 5 e, PO
binder LT 743 « ¥ AR EETLZEN
v, FLBORRRE LELIEHFLHDT,
KEE7 V3 2B BT 5 EEEZRATH5ALE
W, TRBOEEBOTA I IIBENSRINER

DFO treatment
bone disease.

128 3% 1986)

Fig. 11. Relation between findings of bone scintigraphy and those obtained by bone
morphometry on renal osteodystrophy. F: Bone formation rate, R: Bone resorp-

Fig. 12. Bone scintigram before and after

in aluminum-related
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Fig. 13. Bone scintigram using #mTc-HMDP and myocardial perfusion scintigram using

21T]-Cl in renal osteodystrophy. Left: Accumulation of #mTc-HMDP on heart
showing ectopic calcification, Right: Accumulation of 201T[-Cl on myocardium.

5, BEEECEEEE ST, B
CET 5 EVbR T 5, T3
DIWHC LY, BIEREOCTE
BRibFE L low turn-over 4%,

G 73 B (Fig. 12)

TNLIBEDEYVFIT A,
low turn-over bone % JZmtL T,
RI DFE~DOERITETH D, Tl
L LIE B s &£ o EHT O hot
spot ZpES. O Fv— PHITH
% DFO (deferoxamine) % {RHRIC
Auwab e, Brb7aiidkiEIh
B OBRL BT OBESEL, B
YV F I ABIEFEETS.
ANLBENT PO IBEFANERE T,
L LIEEATERKIE 2T, 2
%0, EFCEARKEEZRNS
W CORE, Bfi, &, B S mEE
WCHKRILENLONS, BY VTS
77 41, TRBAEKEEDBREIC
XbHTEHTH 2.

fEF: BRUTHEAKE (O, M, %, 8,
m4ses) (Figs. 13~16)

DiE~0 ®mTc @) VL&D H£HT,

Fig.

A ’ B

14. Bone scintigram in renal osteodystrophy.
Accumulation of #wTc-HMDP on lung (A) and
kidney (B) showing ectopic calcification.

2 ORI RO R 5 0%, BFTEAKIEE
~ADFHUL L b diffuse THDH, BHMITRIKR
5. %1z, TI-Cl OLFA £ — 2 TIAHEK
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Fig. 15. Bone scintigram in renal osteodys-
trophy. The increased accumulation
of 9mTc-HMDP on stomach was ob-
served at S60. 7.

Bl 8BRS, Mi~DORRIEL
HERMEZAL 528, BT XRE e
REERIERT5Z L3RR L%\, 20
B, BYVF 2777 4 X B0 BMERKIL
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5. NLENTHOEHERLET, BFHEHE
FELTRHE, By vFsIat, BEIRD
i, LR -T, B2 —URRbhck
i, ZOMOAKEEYRSFECES. B
RRIEENEL DR TH B, 7ot L, EHAR
RiC & 29mTcO,~ DRED fodIc, BT
SRAUEEE L H 5. e D ENIT R
BHTHY, *mTcO, Ik X 5 B Tk KR
DFSB EAL D BT, RI BB 4 A

X
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Fig. 16. Bone scintigram in renal osteodys-
trophy. The increased accumulation
of 9mTc-HMDP on vascular walls,
showing ectopic calcification, in femoral
regions.
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