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Dynamic bone scintigraphy
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polyphosphate »HHTdh 25 = & & #isE L TLK,
fiie 09 Te-) U RRICEMAHE S, FEHEED
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A, B XBREECRIBEEE R EZ R L
JiE 1 dynamic bone scintigraphy # ##i47 L, tracer
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EERF L. &b, BXBEE TOREHR
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SRR A2 R & LT, 9™Te-MDP % 1\ (%
9mTc-EHDP 15 mCi # IR & YV 20 L,

HEALIORL ) 55080 £ TIiE S RN Z :E D F N
THEFRE, TR 1L ETIHSHT L
|z preset time 243 Ty v F 7 5 L2 HRELT-.
X 51z, 3 WEI#Ic preset count 150 K (2 TA %
B F I 774 BRMATLI.

Wtk Licy v F 7 7 L2 TR (10~20%)), #%
fRAE (30~40%)), Ik ~7"— A4 (1 ~ 3 4p), Kl
FH (5 ~204y) 7z 5 NC static image (3 BE[#%) &
KArL, ‘B XBRGE O YRR R & i
L.ic.

R L 7B 3 mafie = ) A — & HE o
Nuclear Chicago f|:#f! Pho Gamma HP <T& %.

BT, TR O ONSHIR TH BERLAL 2
DR LT R 2 R LI260ER TH 5. %

17 %% 8 45 (1980)
V), SR RS 136, ARAEME SRR 1 1,
YRR 1 5], 1 ERBE 3 Bil7s O ONTARIEME K R
LlcdHs.

1. §% E-3

i X TR IR L & BB D KRR B 26
{§|Jm dynamic bone scintigraphy o 5% Table 1
IZRT.

SEPEI T IS T BIRAHA © tracer D
SUHAERLDS 100% (7 6il/7 7)) i Bh, 1~ 345
DMK 7 — VA E TERFER (+) & LTl E
N7z, Fo%o tracer DEFIRAEIZFERNIC X Y 41
EAH O, MR ARE 4 F1 3 5320453
HUGHTE TR EE A EY H i, static image
TR OB & LT & Tz (Fig. 1.

Y | Gl EIEAERIT REEAL05 80 HIE R

REDHSHEM TR L, static image T /KIAM
ok Uiz, BRRETIE S 405 X 0 % M BLE 0r

DO PIFR TR B 7 5] GRS 4 DRBEHEVE @RI L, B (10~204) 72
B, BrlE 5, Ewing Pl 1 45, %Rk HilE 5 UNC static image TR E KL L7223, Ewing
Table 1 Results of dynamic bone scintigram in osteolytic lesions
Vascular phase  Blood Early phase Static
: . No. of pool image
Dol cases ]ge_cz.o 32;‘.0 1_%h§15i?]. Smin. 10 min. 20 min. 3 hrs.
+ 4 + - + - + - N + N +
Primary malig. bone Tumor
Malig. giant cell tumor 4 4 4 4 4 1 3 1 301 3
Osteosarcoma 1 1 1 1 1 1 1 1
Ewing sarcoma 1 1 1 1 1 1 1 1
Multlple myeloma 1 1 1 1 1 1 1 1
Metastatic bone tumor
Thyroid 1 1 1 1 1 1 1 1
Larynx 1 1 1 1 1 1
Skin 1 1 1 1 1 1 1 1
Lung 4 2 4 4 4 1 3 2 2 2 2
Breast 3 1 2 3 3 1 2 1 1 1 1 1 1
Stomach 1 1 1 1 1 I 1
Prostata 1 1 1 1 1 1 1 1
Uterus 1 1 1 1 1 1
Fibrous displasia 1 1 o k 1
Bone cyst 1 1 1 1 1
Aseptic necrosis 3 3 3 3 3 3 3
Osteochodritis dissecans 1 1 1 1 1

—: cold, N: normal accumulation, -+ : hot
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Dynamic bone scintigraphy |z k. % %E MR B o f@ bt

15-20 sec.

5-7 min.

10-12 min.

3 hrs.
b
A 13 y.o. female; malignant giant cell tumor of the right tibia.

1-a The osteolytic lesion in the proximal metaphyis of the right tibia proved to be a
malignant giant cell tumor by surgery.

Fig. 1

1-b  Dynamic bone scintigrams show increased accumulation at osteolytic lesion in

the right proximal tibia during arterial phase (10-15 sec.). Static image (after
3 hrs.) shows faint accumulation in the same lesion.
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AR FARS NI static image & LB L L
THitHShiz, ERMEFIETRHHOI05 % T
B, 200 %ICITIERER G E LTHBEIS A,
R L DX IN#ETd 57223, static image
TG E LTS h Tz,

tnB M iE (Fig. 2) (X@hREHD> 5 tracer
WEFERE (1) 231345rh 6 f5] (46%) ICF@H H,
FIRAH TIET7% (3611041 2L, SH%ET
I 134424 (100%) 1 REHEREES D S,
Wiz, 10 3% 51X 31% (13 9 4 1) 1ITi%
GO EI A LD DR, SHIT, 2005%
ORI T 13 Hirh 6 5] (46%) ASHUERTEED P
B (KRB, 1 HFIAIERH & R CEEEZ R L,
6 ] (46%) Hphthth & L CHimi S iz, 3 BiHltE
o static image T3 X fREH THRE IR L 2
L7136 7 1] (54%) 23 kA & S THEEIS h,

1 FIMSTER ML E LR B ORMBRTE ar o T
static image TRt & L CHiE S izniT 38%
(31 5 ) TH -7z,

HRHEVE SIERR TR 105305 IR Hi~ 0D tracer
OERMBB DI, [FEML O MG ML,
3 % o static image TITH LW tkfi e LT
i X 7z (Fig. 3).

A PERE I AR & D tracer OIERIZED HhT,
FLRA7E © ONC static image TR & L C R
Ihiz.

fREEVE R R L Bl TH D05, IEWHEES X
LIV Y U F 7T A TR BRI TS e o 7.

I 3 B ERIRF D B IR BRI~ o tracer ¢
R D, BRI HEHEEORINA A L &
b7z (Fig. 4).

AP MLIZ 31T 5 false negative bone scinti-
gram % ##t+%72®I2, dynamic bone scinti-
graphy % JiifT U7z 26 Jif5i] 28 YA 15K Hi o> static
image L4 X#EH EOEFHREOKRET S LD
BAfR & HikiREt L 72 (Table 2).

R 2 om LU OV E IR 3 T 85% (13 fif
L) P3B5tEtR, 15% (1361 2 f)) HRIEHHERE L
LCHithshizc, #EE2HlE L EEN 2cm 0
WHMRE T, EEMREOREIAONY -

17 % 8 5 (1980)

Table 2 Comparison of bone scintigram and the size
of osteolytic lesion.

Size of osteolytic

Scintigram ?
lesion Total
(after 3 hrs.) <2 5
Cold (—) 11 11
Normal 2 2
Hot (+) 11 4 15
Total 13 15 28

y

R 2em XY KE MR TR ISHO S
B 4 FD2T% 2Btk 11FIDT73% H3 ki &
L7z, KiEGER L0 5 6 105 3 E
HThHY, 1FRTRETD 2. EH YT
MR OEZEN 2cm 2 28/ KIA
e LTSNS SESHIIM L 7. 154 2 em
DLl atmi ot e LT sz 4 4
DHLIFIEMBETD Y, | FIIERHENET R
R ORERI T > Tc. HBEIEEMWRIEOKRE S
R L, BOBOREEE R L.

Iv. =% =

X BREETHEITHEREE & 7 5 il %,
9mTc-y LA IC & % static image 35X O°
dynamic bone scintigraphy o ffflic kv, ZDE
MW ORTREME & BRET L 7.

Ty v F 777 4 OFRINL~D RULERE Y
X MEH EowEEREoO NS S LT 5 &,
R 2em X 0 K E v JE PN B S B LB A K
gL LT Eh Tz, —J5, 2em Aok
SWAEMHER R mEGRE L. 15T,
WEMREE R4 5T 2om 28EE LT,
KD 5 3G E LTt g, ek
JEHLH 2em [ T, OO EE A GE
HHIRE) & o T el it s e % &
LTI S5 72, i XHRGE THAT TER B3
BOLNTYE, BV rF 7 7L TIHREIERT
Ehrn., ZhbozZ bix, Sy 53 oRiEL—
+%. LaL, Goergen 52 oikicAHhbND X
7z, BXREE ETREFRIPELEL, Fv
vF U5 A TRIAGE ZT D IERIORRERIT 7R,

Presented by Medical*Online



Dynamic bone scintigraphy |2 X % ¥AE M5 5. o figdr

15-20 sec. 35-40 sec. 1-3 min. 5-7 min.

10-12 min. 20-22 min. 3 hrs.
b
Fig. 2 A 66 y.o. male; metastasis to the left humerus from lung cancer (adenocarcinoma).
2-a Radiogram shows osteoblastic and osteolytic lesions in the left humerus.
2-b

Dynamic bone scintigrams show increased accumulation in osteoblastic and
osteolytic lesions during vascular phase (40 sec.), and the activity of the osteolytic
lesion decreases from 10 min after the injection (white arrows).
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BEF 17%8%5 (190

15-17 min. 3 hrs.

Fig. 3 A 39 y.o. male; polyostotic fibrous dysplasia of the right humerus.
3-a Radiogram shows multiple radiolucent areas surrounded by sclerotic margins,
and pathologic fracture in the midshaft of the right humerus.

3-b Dynamic bone scintigrams show increased accumulation in the osteolytic lesion
from 15 min.

Static image shows marked accumulation in polyostotic lesion.
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15-20 min. 30-35 sec. 1-3 min.

10-12 min. 3 hrs.
b

Fig. 4 A 53 y.o. male; Aseptic bone necrosis of the condylus tibialis femoris.
4-a Radiogram shows osteolytic lesion 1 to 0.3 cm. in diameter in the left condylus
tibialis femoris.
4-b Dynamic bone scintigrams show increased accumulation from 30 sec.
Static image appears as hot lesions,
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#oT, ARBICIANT, Ty v F 57 L TRIE
GE LIl oW TRRE Lc. Ki%ka &

TIEFIT TR L X BB T 2 em DL EOWRS
R TH L. 2055, 106)TEMNEEL T
D, 1HITFREEDOES TH -7z, AiEFREN
T PER B ESLARIC X - CRAICER S
T EEZ LN, FREREAICENT, WE
PRI BB AL R G & 1 S h % o1, JRERERR
%33 L ONOMTe- ) LR AW O~ DSEFERR T )
LR, BROZLETHHH. —J, EHREEL
FRHEVETT SRR D IEG TIRVA T MR BEAS 2 cm ll
ETLmtkke LT S e BER, WET

BN ORFHEMES W 2 LTS &, FKWA

DOBOLERMBEIR L 72boBEx HhE. W,
v F 7 7 L TO tracer DYEFRRREN D, TR
AL AEHEMEE 239 2 2ibihd . BiEIC 2N T
(X, ERHERORRMEIC LD L LR S D 25,

IHIC, SHOBRHEETLIRETHS ).

WIT, A MEREA~ O tracer DFRRF 7 L FIK
fiE% dynamic bone scintigraphy Tt L7z, B
PEEHINORE, 5 PNE, Ewing PYE, %50 B
15 & QNIRRT R T, BIREZ D UNCHR
ARAA O A5 41 (10~40FD) TIA MR HLIC 2 L v
g2 bhTnsd. i, Wi bRIBhL

75 hypervascular pattern TH5Z L #RL TV 5.

fthy, GEREMEEIESS < & BhRHM S FFARHT T
tracer MR (+) OER &, £ (—) DEFID
FHLNTND., ZhbiE, FRFEHEOMBAE A X
{BMeL, FRHBALOFAMAE R AEDREIZ X Y
LA RICLICEEZORD. I 6, MK
— A (1 ~349) T, FEIEEES TIR%ME
B WAL BT, 2flicdERE (+)
DRI TDH 5.

MR IER O 9 b, B 2em XD KEWHEA
PR BT S 20k 0 DR BLI AL tracer DG
IR L, 1053725204 o I TRIAR L LT
i Eh, 3 B static image T b K4 %
B L7z, 20X )7 static image TORPHITEE
R RS AT X VERICBIRSh T
ZEIGERALTWS0,

17 % 8 -5 (1980)

AN, WEMREORERG L2, Rt
FHEBZ6FIL DL, MENRZ LITELRTE
fen A3, BIRF TR HEBAZIC tracer DAERTILRE
Oihoic.

HH D ORI T, MEYERE S RO TR
FREHE~ tracer DIEFFIT S 7 L1041 L
NAH BN, RIEMAHE TR X 0Nk
F— VFAO R X 0 R IEERAIC tracer DIEFED X
SbRBEE, HFHBIZX VIR~ tracer D
FIRIBICAE D A B A, [ 7> pathognomomic
PARHEDS D 3 & T

ko Z &<, BN EEBALICE T % tracer
DOEITMF AN X 7 8% 1, dynamic bone
scintigraphy o Ifi 5§41 (10~40%)) T tracer D
FRIEZ A2 D Z LIk Y, RATTER R~ 0§ AL
EHIEIRIEAM SR S B L RIMEIS, BRI AL A
BBz EIZX 5T, REMOBEDIERIC L HE
FimsEfiEhD. o7, dynamic bone
scintigraphy # fRat+ 2% Z LT X U F MRS o Rk

EEOHERI? M%%éﬁWT%Tdmwﬁk%%
%‘5 Ihb.

BB, HETERECRAMERE L350 TITE
BN, BEENZ T, ROBKITH ST D

V. §& iz
© X EE T IR TR A S L 72 26 SR
dynamlc bone scintigraphy # it L 7z.

1) tracer OFERFMELEAD Z LICX Y, 4

SR ML D MLAF I OFEEE Bl s .
D Eﬁ*ﬁwrim FHIES X OV ik 7 — Al
IR RUERPZ LS.

3) BAMEEHEO RUERT 10 5% Ll L 7c
D3, R TR X Dﬂi*ﬁbkﬁ‘*i D, IR
12 RUEFE OIS A & o Dz, 7 9EE (T static

image CHEMEPNIPIEIRGE L L, MR, i
F— LA, FLAC tracer DSERIT A DD o
gl

4) FyvrFsIATRAKRE LTHESNS
WEMERREOARE S I 2em PLETH 7. 2em
KO VER IR L LTS hs 2 L
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PRI L7z, Lol HRAEVER IV & AL
FafE I g MR 2 ecm PLECLBEMMGE L

THW S h, R, MiFE TREWBTERE R L.

5) B MR HLIZ dynamic bone scintigraphy %
IERF T, BIRBSTALO BRI ER A
o, FEHRHEO R - BEEOHEHNIC L &L,
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Summary

Evaluation of Osteolytic Lesion by Dynamic Bone Scintigraphy

Machiko KuMano*, Keiji UsHIO**, Toru SUEMATSU**, Kazuo KAWAI***,
Kosaku Mizuno***, Akiyoshi KAITA**** Osamu ISHIDA*

* Department of Radiology, Kinki University School of Medicine
** Department of Radiology, Hyogo Cancer Hospital
*** Department of Orthopedics, Kobe University School of Medicine
**x* Department of Radiology, The Center for Adult Diseases, Osaka

In 26 patients with osteolytic lesions detected
by X-ray examination, dynamic scintigraphy with
Tc-99m MDP was performed to evaluate skeletal
abnormalities, particularly in osteolytic lesions.
Sequential scintigraphy was performed all through
the arterial, venous, capillary and early phases.
Static images also were taken 3 hours after then.

Local short-term deposition of the tracer in
malignant bone lesions was observed in the
capillary phase (less than 2 min. after the injection).
However, in benign bone lesions it was not observed
until the early phase (more than 10 min.).

“Hot” lesions were demonstrated even in small
osteolytic changes of less than 2 ¢cm in diameter,

The findings suggest that there is a correlation
between tracer uptake and increased metabolic
activity.

“Cold” lesions in bone due to reduced uptake of
Tc-99m MDP were found in extensive osteolytic
lesions, particularly in those lesions with osteolytic
changes of greater than 2 cm in diameter.

Scintigraphic differentiation of the benign bone
tumor from the malignant bone tumor was facili-
tated by adding a dynamic scan with the early phase
study immediately after the injection of the tracer.

Key words: Dynamic bone scintigraphy, 99mTc-
MDP, 9mTc-EHDP, Osteolytic lesion
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