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Bone Dynamic Study

FACTOR 1
.93

BONE

PHASE-1 PHASE-2

Fig. 1 In a normal patient, 3-factor images and their corresponding time-activity curves
(upper), and 3-phase images (lower) are shown.

PHASE-2

Fig. 2 Images of 3-factor images and curves (upper) and 3-phase images (lower) in
a patient with bilateral osteoarthritis (case 1).
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FACTOR 1
SOFT
TISSUE

PHASE-2 PHASE-3

Fig. 3 3-factor images and curves (upper) and 3-phase images (lower) in a patient of
osteoarthritis of right hip joint with synovitis (case 2).

PHASE -2 PHASE-3 SCINTIGRAM

{ 5& ?

1985.5.2
™

1986.9.16
1Y6M

Fig. 4 TImages of phase 2, and phase 3 in the patient (case 3) with aseptic necrosis at hip
joint, examined one month (upper), 9 months (middle) and one and a half year
(lower) after injury.
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Fig. 5 3-factor images and curves in a patient with aseptic necrosis of hip joint (case 3),
examined one month (upper), 9 months (middle) and one and a half year (lower)

after injury.

Bone Dynamic Study
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Table 1 Quantitative evaluation for Tc-99m MDP accumulation in the hip joints of a patient
with aspetic necrosis (case 3) examined at three times. Mean values were
calculated from the ratios of eight normal controls

Date Injured/Normal hip

Bilateral hip/Femoral shaft

(post traumatic) "3 b pa = — 3-FA.B* Phase 3
Inj. Norm. Inj. Norm.
1985.5.02. 2.37 2.37 3.11 1.31 5.68 2.40
(one month)
1986.1.14. 1.33 1.43 1.89 1.42 3.75 2.62
(nine months)
1986.9.16. 1.03 1.21 1.73 1.68 3.11 257
(one and a half year)
Norm. Mean** 1.096 0.991 1.614 1.814
S.D. 0.198 0.116 0.868 0.356

*: Bone factor image

WIcEEBPRD b5 (Fig. 5, ), RO
phase 2 BT, ZERXBIEIICEBIMAGFED &
hi- (Fig. 4, <). 9 7 H LA o fiki #0487 factor
T, phase 2 JH{§ L [FERIC REEE B
L7z, #iE%8-> Tl 572912, ‘F factor |
f& & phase 3 ki3 17 5 £/ (Ff BT,
P BAEH / RBREH iR) 2 IEH & gL <
Table 1 {275 L7z, g factor Hi{§Tix 9 7> HLLF%,
L WIET L, JRIMK L3251 1
EAOMBR TR, EFHOERILICH A IIITSW
TWw%. phase 3 ifgix, #RifL & bicihaicsf
BBETLTVWS L0000, ERASCHEILTY
5% VTG, IRBIET O BRI IER#H
D & el U TR 75 Y Bl 2R L 7-.

V. # =

BYUF T T 74 —3EEFRECHR T, B
Z{fFbhTWsbDD—>Ths. Lirl, &
B DOIRF O H TR LN B THFRAR ST
5. TZTURNING, Hie OBIERIT SRS LA
T&E.

Maurer 52k - TRt S hi T HETdb 5
3-phase 2 % v VEMTH TP, RIEL%, K
o K TF L7 RI 5340 & B o R ks +
D070 LRI L THigT 2 L vwWH Lo T,
BREOENCHEHATOLD LI TV, bhb

**: for eight normal controls

b KBRE B BRI 4 55T, SME MR B FE F1, K
FRESREYT, &SI 3BMMRMEREL 0D
Wi, FR@BIELIC 3-phase B 2 ¥ v LTI & IS

L7z, LHaL, ROy 7 759 K
AL L 72 B o RUERE ORItk 7z o 7,
e B30 B o> AR FR SR 72 D 2, B B WL BR
DEDLDDORAE DI L o TR ORI
S EL K h T,

Folt, Factor YT % BV CLUESO T, iz
CH R o RN END X Do ko T &
jz 39,

Cavailloles %9 27— v « ¥ — MREICIEH
LT LTWwW2 X Hiz, Factor ###r <ix, ROI
BT Ll LICR 5 fhARE 6l AL & 2 o dh
MEHHT LR TES. HlxIE, EW OB
EEATAHARE, EHcORE2RT Mk
SR e DEERTMICE 2 A ELN S, L
b, MEVRERZIAE>TWIHNYH->THoH
LT EhZFhoth#E2rEoh, ThLZEFho
factor W& flins e, Eixy ORENRD LA
. ki, ME LR REZEMSTFET D L&
121X, = factor 1345 5 h K’ ZHTE
. ¥7-, Bazin 59 2 X v, BHEOREEE
\= Factor fig#fi & J5H LT, FFIRGERA & o Bl
ERTAs— v oBERFRE ELICHIRT S Z
LAVR&E NI,

Ity

Presented by Medical*Online



Bone Dynamic Study 227

Al bhvbhunistg & U xRS b RUR
o MU R R, B EAZ Y &> THEL
7T —WRTHEET S v, -, T
o RIGEIX R ~ T 5. + 2 T IRBEERERIC
Factor i % IEH L, RIBHHE D © 0> S)f & 3K 7%
7-.

Ak Factor f#H7 % 47 - 7= 454, Fig. 1 o
B> X5 e - B ae dh o o R HE i 32 1
E— 7 2D, UBELMIE TS s oRs
oMz Ry % — vk, REICAZ S
E— 7 2R L =B RBA KT 2 Mg 7" — V&
ST Y7 =, BRICIEAE T & 5 23R o RGE
Ll icasicEEomnT 5, BREEERICT
Gt r s —ichh iz, B o o factor
%, I % factor, HKESHLARR factor, ZHITH
factor & L7-. [IRIC, =h2h o i - RhE
fh#g c# s 5 factor [Eifg % R% L, 4% factor A
X <L CRBShTnE., 20X )i,
RI 5% R o HFEIc L T factor @7 %17 -
T, ‘f factor Hjff & #= o fih o factor Hj{% L %
Tc-99m MDP o BjfE# 71 3 B[R] - S hE diAR 2
LOBET S ENTES. L L, RIFEH O
Aot K — T 2 BEENTE Eh -0, i 6 h
OFRIC X Y MR T, MmFR N7 — Ik
By s RIBELBRWO Giv e — 7 & 4 - 7z i
MBS L WS, 4% factor o )B4 A3 15 o
Nh<hsz tnidbol.

F— 7 UL O B BEIER IR AR, R 23 i o>
CALEAETOLHHESRART 2L 50T, 1ok
<27 % LTI 21T O LERD - 2.

factor % 412 L T LA L 72 2s, ERIRHIICE
o d 5 FERIFED bh$, 3-factor 235EY TH
-7z,

EIPERRBAERER] < 1%, 4 Factor fi#hric X
LD P EE BRI T, RIEX bR WEEOR
WHAIE factor Wi A IO BRI, i,
3-phase ‘§ = ¥ + o gk T phase 2 [ {4,
phase 3 Hiffic B HEH B b h iz (Fig.2). =
Dz, BMEEBEIE T3 RI £5.% Hm
B 0 RS ~ERENRE 2 R TEBEO L

DEMVPEATHLZ LNEZONS. £, B
TR B EE X — I SEFT RIS Z L Wd, BRI
ORI L, WEMEOBE L O THAN
U, K, BREREZHFL T 5. KMo
PR B T b RO REIRZ L L TL 5. Z 08
B FHEO BN S 5 i, B0 oL 7
0% PO RIEE D BHA R, KBEHEO 2E
Bl LB TH 5. JiEf] 2 (Fig. 3) o X 5 ISR
o A, BR4b o factor fifh (Z o4
TR factor HIf§) ~ o A MR
OO, ZONER T & HiC factor i B
LTHLRIEREERET S L 9 & fih o factor i3
50 PR factor L+ 2 0N ZY TH -
7z. ZOBEME LT, RAEICE D EBIETEE Ok
WO MK 7 — L OBMAEX NS, REE
b7 h - 7 jiEd] 1 (Fig. 2) L g+ % & Factor
RMT ORI EEX BD, T _TOEF» T
HATEL2NBEIBICHRFLEESTS. 2ok H i
Factor 4T T (3 Bk¥HLEE-R factor [Ejf & 24
DHENBH TE-0Icx L, phase 2 Wi T
RIEOFEIZ b O FREEMETRL, B2
Wi X HE Lar ol

KRB TR IR S GRES] 3) D2 {544 1
M o factor Wi T, REHEF G factor i
g7t 0 F,  WGHBHLERR factor Ti{f T ¥ HIF
LTwiz, Z4ud, RIEL#% B oER G
KOBLTEENWZ LEERLTVWE LD EEbR.
FRRRIC B MR & 7R+ 0 Tkl vwin k
FBAONLD, BEABEOEED 2 V3R 2 o
BEOX I RRIELEZ LN, HHITIhTniA
W,
TR BlEL & 4% factor {4 & phase 2, 3 [lijff TfT
v, Abt TERM% g factor [Ejff & phase 3
W TIT o7 (Table 1), H#E L —F VB TIT-
TW5 4 %O > > F 77 4 (phase 3 Hijf§) T
(3, AERASTER U C b B BAERMSIC A 7 b RN
DO LT, ‘B factor [liff TIx4ER
IKFLT, ENHEOEMIICITL & v BERRE &
OB PE» > 72, Z OREFITIE, ZEE 1A
T phase 2 [j{§o RHERE & SRR factor

Presented by Medical*Online



228 % E#

RO RFEBL T LIHHIEL TV, LaL,
ZH 9N ALK TR, BEHREMOF~0ERE
R Tw% g factor lijfg THREEHBIELNL TSI

L b 3, phase 2 W{RiCizFRN LD o 72,
TOZEE, ROXDICHMTES. Fig. 1 oF
M - itaE i 2 B 5 &, phase 2 [lifgo BEic
13 ML R R0 LR R ~ D 23 A ASEEAL T O B
B E KL, BSOS ~DERHE EERITK
L TW3. L7223 -> THER 3 04 phase 2 i
iz, FORBBRICR - LEBELOFIED
FVFELTVWAWILERLTWS., Thbb,
phase 2 WE{{§ i3 B LLAF 0 pR5 DR 5 EALIC
fih&h, 2 B~0EBREE D-TH, Z
DREICE > TSI W TRE L SN
ZPANDDH Z LI B ZhicHLT, &
factor H{§IZB OFEESBORBEDO L 5 FD
REHEROERE Tc-99m MDP 0 AEKNTOH)
MEE T LB bh 5 R - BTRERIBR D S 5 — o
NHAMEL T T sz e TE 50T, RIE
BB 0B~ DEF % oo factor %43 L T AT
flicEs. zozZ iz, FoRFHERICLD
BWERNEOEL, Flx 3 KRR B SR B
B OB M RIE I G S % Te-99m MDP o
HEHEE B OHBEICE 2HEELEBEL C
i TESZ LERBL TV,

Factor #7132 IE W 4ERE & S0 4EA & Sr ik
+THZLRTERVS, REERD, BREoL
ik bonon, MPESEMILL L0
n, H3VEFEEALUN(EERILET— e L)
DHRFICEIDLDEDONENMT S LHTES
RTHEBO SR ERRBOIERR &I
ThrLEbIhS, L2L, TZhUADKT I
OSVWTRMEF—NEaRFLLTE DD, %
REFTIWA Y ) »RSEORI TGRS
Fhw, SBOBEL Lz,

26 % 2 55 (1989)

VL. ¥ & &

1) Tc-99m MDP % i v 7= xR i SR oo
YEMRHT I Factor RHTHA & IS L, RI B
W o T & FE R - HOHEE AR 2> © = o facter (=
SYHET &, B I DF factor, IfiF R factor, ik
&% factor & L7-.

2) Factor fZHT1C & Y 15 5 # 72 factor Hiffit
WKL VI E R Tz 3-phase ‘F 2 ¥ v > f#HT
HBLHBLT, XV E~0EROBLICEKTH
-7z

3) RIEE M- B EERER T, W
HL# factor [t b EFEBMAGBD L. % Off
R, Factor #0353k o 3-phase B = ¥ v L g
Hrisd v ERIZEICERTH 3 Lillbh .

4) KERE-B SIS I AL & 1T
o T FER., B factor Hjffi% phase 2, 3[R L v
b ERRRREE X < KB L Tk,

X W

1) PRE—, AFIEC, K% % f scintiscan - §)
TERRAR D BFA ) T DR A —— Tl 1% & Bt
JEDHEE ——. HEIESLFL 31: 353-358, 1980
Maurer AH, Chen DC, Cumargo EE, et al: Utility
of three phase skeletal scintigraphy in suspected
osteomyelities: Concise communication. J Nucl
Med 22: 941-949, 1981
Dipaola R, Bazin JP, Aubry F, et al: Handling of
dynamic sequences in nuclear medicine. 1EEE
trans Nucl Sci NS-29: 1310-1321, 1982
Aurengo A, Bazin JP, Lumbroso J, et al: Factor
analysis as an aid in the interpretation of dynamic
scintigrams of transplanted kidney. Proceed 3rd
World Congress of the Federation of Nuclear
Medicine and Biology. Paris, pp. 3167-3170, 1982
Cavailloles F, Bazin JP, Di Paola R: Factor Analy-
sis in Gated Cardiac Studies. J Nucl Med 25: 1067-
1079, 1984
Bazin JP, Di Paola F, Aubry F, et al: Factor

Analysis of Dynamic Structures. Informatek users
group newsletter 1: 3-5, 1984

2

-~

3

~

4

~

5

~

6

~

Presented by Medical*Online



229

Summary

Bone Dynamic Study
—Evaluation for Factor Analysis of Hip Joint—

Kotaro NAkAJIMA*, Hinako ToYAMA*, Nobuyoshi ISHIKAWA*,
Rokuro HATAKEYAMA*, Masayoshi AKISADA* and Shunpei MIYAGAWA**

* Department of Radiology, Institute of Clinical Medicine, University of Tsukuba
** Department of Orthopedics, Institute of Clinical Medicine, University of Tsukuba

Factor analysis was applied to dynamic study of
Tc-99m MDP for the evaluation of hip joint
disorders.

Fifteen patients were examined; eight were nor-
mal, six were osteoarthritis in which one accom-
panied synovitis was included, and one was aseptic
necrosis on the head of the femur.

In normals, according to the Tc-99m MDP
kinetics, three factor images and time-activity
curves were obtained which were named as blood
vessel, soft tissue, and bone factor images and
curves.

In the patient with osteoarthritis, increased ac-
cumulation of the hip joint was shown in bone
factor image only. But in one patient, who took
osteoarthritis with synovitis, marked accumula-
tions of the Tc-99m MDP appeared not only on

the bone factor image but also on the soft tissue.
Operation revealed thickening synovial tissue
around the hip joint, caused by inflammatory
process.

In follow-up studies of the patient with aseptic
necrosis on the head of the left femur, excessive
accumulations, which were seemed in his left
hip joint on both bone and soft tissue factor images
at first, were decreased respondently to the treat-
ment of this lesion.

In conclusion, the factor analysis was useful for
differencial diagnosis of the hip joint disorders and
observation of the clinical course of the hip joint
disorders.

Key words: Factor analysis, Bone dynamic
study, 3-phase bone analysis, Osteoarthritis,
Aseptic necrosis.
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