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Table 1 Individual clinical diagnoses, results of radionuclide imagings and laboratory data

Age- Infec-  Scintigram® WBC ESR CRP

Case “goo Diagnosis tion \pC “7Ga—MD_P » 108/ mm/h mg/d/ Culture result
1 60+F Rt-THR, infection + H + + 10.2 57 3+ S. epidermidis
2 54 +M osteomyelitis of thoracic vertebra + + + H 4.2 11 S. aureus

S. epidermidis

3 23+F Rt-accetabulum hypogenesis, postop + +H +  nd. 6.3 6 0.0 negative
4 20+ M septic arthritis of Rt-hip joint + +  nd. + 7.1 17 2.9 K.pneumoniae
5 47 * M chronic osteomyelitis of Rt-tibia + +  nd. +H 9.0 90 3.0 S.aureus
6 51 *M chronic osteomyelitis with cellulitis + + nd +H 6.1 49 4+ Serratia

of Rt-femur marcescens
7 75 <M bladder carcinoma, acute osteomyelitis - +H + nd. 9.4 31 10.0 S. aureus

of thoracic vertebra
8 23 °*M chronic osteomyelitis of Rt-femur + +# nd. nd 6.6 45 34 negative
9 19 *F multiple bone fractures, fever + +#  nd. nd 27.7 129 — nd.

10 72 < F septic arthritis of Rt-ileosacral joint + + +f + 6.2 132 4.7 P.aeruginosa

11 55°+M chronic osteomyelitis of Rt-ilium + — nd. 1} 11.1 34 0.9 S. aureus

12 30+F SLE, ASN, Lt-THR — —  nd. 4t 6.1 57 1.1 negative

13 66 *M Lt-THR, loosening — — + +H- 4.5 13 — negative

14 55 +M infection of Rt-femoral head suspected — - nd. n.d. 9.6 7 34 negative

1S 24 M chronic osteomyelitis of Rt-femur — - 4 +- 6.4 6 —  negative

16 59 *F polyarthritis — +  nd. H 90 SI 3+ nd

17 69 * F osteomyelitis of lumbar vertebra — 4+ nd. + 7.5 126 5+ negative

suspected

18 27 *M Rt-THR, loosening + + +H 5.7 65 + negative

19 37 * M chronic osteomylitis of Rt-tibia -  n.d. + n.d.

20 71 = F bilateral TKR, pain, swelling H + 11 5.0 6 —  negative

21 53 - F arthritis of Rt-hip joint — + H + 3.5 40 negative

TH(K)R: tétél hip (knee) replacemént, ASN: aseptic necrosis, n.d.: n;)iwdone,
*: 4} - abnormal uptake, - - normal positive, — - cold bone defect

dextrose A solution (ACD-A jf%) 5m/ % {5 te SOm/ AIBAD AR T SR IBYUIE ~ DA O . & true
DOPREEF I 40 m/ OFfRIML & L L, =ik T positive & L TRt L 7z.

#J 60 Sy [HIMEISZEFME L C RILER & PERRS B & HF v F I 15mCi » Tc-99m methylene di-
L% 250 G T 5 ApRl OB L A sk & S 7. phosphonate (MDP) # ¥ 3 #: 5. 4 Bl Ic £ & =
HifLER7EEE S ml o 4 BHREAKCHBES & ¥y L ARy MRfgE L. RE G 1241
72D B9 600 «Ci o In-111 oxine #i % hil 2 TR FAMEKY v Fo 3EFTE Y ETH £ TIC, 4460
T 20 43[] incubation L THEEL 2. EHAIRE 10 H% £ CofliciTbhr.

HWIC8S R U ELRIFTH -T2 Ga-67 ¥ > F i Ga-67 citrate 2 mCi % ¥ ¥ #

VUF T T 7 4 FRERAMER 2 BE L H1PERE2 HRICHEG LZ. 2 ORE IS
24 B[ 3 X OWLBICIE U T 48 B[ ic LFOV 18 DHAIMEKS v F o 11 AR, #io 9 Flix 10
Hr=h ATz FAF—Hay 2 —xz &EH H# % CIciifT shie.

L, TFA¥— . =7 T3 8L 247 keV 0 2

12 20% YA K& RELT 7V £y b Y L. % %
b TG Lz, R R 3R o & B B R SO TREREOREL O B R Y

EERREAN VBT AT LMo T WS positive &I SR LLEIO 5 b I ILRO R
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Table 2 Diagnostic accuracy of bone infection by radionuclide imagings using
In-111-labeled leukocyte, Ga-67 citrate and Tc-99m MDP

Scintigraphy using

Bone No. of
infection cases Leukocytes Gallium MDP
n o |k 4 /no. of exam.*** 4-/no. of exam.***
+ 11 9 | 1 4/5 8/8
+ 10 2 3 5 4/5 8/8
21 11 4 6 8/10 16/16

*cold bone defect, **normal positive image, ***number of examination

A2 B 72 L 013 9 ) (sensitivity 82%) T EHR R
> 7o, false negative T - 7c i, AifiliEBILHR o ZPHE AR GERI T 755%, D3tk
G 10) & BE 8 R GER 1D o 2 1 ¢, Jig (Fig. 1)

IRPAZEW] S M Fzic b v O FRER I L ER 0 4
B <, IEHGR E 2 IER B R G &
L7, 7RI RHL 3 negative & X 4172 10
Pl C i AR 2 ), IEHE BRI R 3 4, Ik
w5 ) (specificity 80%) Td - 7. R E
U 72 2 ) i i 3] 20 (il 25 i g B i © TKR
%40 [ B, A, M2 D D) LR 21 (i
K 7 OBALEBY RSB B D, WEHE~ L =
7 ARSI R L B shvo) T, RlBleiic &
D RIE~DOHRE L EZ O, 20268V TFR
b ERRIR AL CIRge 2R+ 2 WA A o T

accuracy 81% LR &ENh. B v F0iTb i
o 16 Bl igedtt, FRRRGgRE & b S =Ttk I R
oL, KIHG % S UEERNE 75 5 - 2. Ga-67
SruF IR 10 FliconwTirbiviess, mifEs Lic
5 4 i BE HERE S B H 7z (Table 2).

JRYRE T RR B DRSS 2 Bl 2 PR EFEW] & h,

staphylococcus aureus 23 % < 4 flICE8 s H L
To. KRR o FOEREL, ik o WX R YR,
LRI TE N F 4 9.4x 103/ul, 54.6 mm/h; 6.4 >
103/ul, 41.2 mm/h T, W¥Fh § FIMEk > o F 55
EOMICHEBEOMBEZRBD ol CRE, p<
0.05). CRP o sensitivity (3 E & #:» 0.2 mg/d/ LL

bR I ONEREO U R B LTRE L.

Z OFER, SIRRGHL 7B R K i < o CRP
¢ sensitivity i3 82% & Ao 7o A, KEEEEfLEK
W REIC T % sensitivity (2 64% Tdh - /-,

14 2Bk 0 HERINEEA & v, e & B &
i, 6 RNkl Tbh e, £ 0%%E
BUAS I 0 AL X 1% 3 12 T staphylococcus aureus
DEE S AV, 2 R D DU R A ER L 2.
WA WBC 9,400/ud, ESR 31 mm/h, CRP 10.0
mg/dl T & 7o, A MEK S > F T, R
HElC X b TR A w . ERAIC LR
WARRE A E G M7z (Fig. 1-a). 2o S [ICHifT &
iz Ga-67 o o F T3 ko Sew 4R 2 B
-1z (Fig. 1-b). FHiic & b (LARPERERARR 55 G W]
AL, BRMOE—RRGE L 22 As, o < 2 2»
N L.

2. {RMEIEENEE SR GER S)

(Fig. 2)

6 RIS AME IS & > THIE T O BB R & 11
L, RHEIRIC, BBAL, B X 2inH
AT TS, SEBSE oM 5% 3 2 ¢ staphylo-
coccus aureus A HEHl & LT 5. WBC 9,000/ul,
ESR 90 mm/h, CRP 3.0 mg/dl, B+ » F T4 T
o> T2 & BT A5 THRW R EH R
Hhtz(Fig. 2-a). FHfiEky > F THHEL L FTO
SERT O b & TS RN 2 R R B L
(Fig. 2-b), Z oo kieiirirme Sh i, @IS
VBRI R L BT & T,

3. WEERER A DO BT EWEE SR GER 6)

515%, Ptk (Fig. 3)
107 H iR & D $i59k L 2c KV e L 7.

475%, Bk
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L POST o R
In-Oxine 24hr

Fig. 1 Case 7 with acute osteomyelitis. Posterior view
in the In-l111-labeled leukocyte image (a)
showed marked hot accumulation on the
middle thoracic vertebra. On Ga-67 citrate
image (b) no abnormal accumulation was seen
at the site of infection (arrow).

WABEYH Y 2 HAliL v RER & P B L,
Serratia marcescens A g &7z, 1 @EpToOE
v FTREKRMEOT 2/3 05 & 2 0ok
ARk I R HEE A O i (Fig. 3-a), [fER >
> F TREIS L 2 O B OB I R
R, BEEBREAILICERR M s
(Fig. 3-b).

Fig. 2 Case 5 with chronic active osteomyelitis. Tc-
99m bone scan (a) showed hot accumulation
in the distal half of the right tibia. In-111-
labeled leukocyte image (b) declared active
spots (arrow) in the lesion.

4. FEGEMEBEIR GEF] 15)
(Fig. 4)

4 ERTZSGE S TRIMEE T LA KERERER 2
BE% Lo, BUEBBER A LEASER S X OfL
TR T L RIEDTFEERBT BRI VD,
SR O D FHTEICK 272, BV FE
X0 Ga-67 v o F TIREKIEHOBANE T
HRXHLTHY, 20 L TFoOBMoER T Tk
L Tw7z (Fig. 4-a,b). LA L T O MLER

24 5%, Uitk
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Fig. 3 Case 6 with chronic active osteomyelitis with
cellulitis. Tc-99m-MDP image (a) (a part of
wholebody scan) showed increased uptake on
the left femoral shaft and soft tissue around
it. In-111-oxine-labeled leukocyte image (b)
had a similary increased deposition at the left
femur (arrow) and soft tissue (arrow head).

DOREEMIBPD Sl h -7z (Fig. 4¢). v v
FELUGa-67 L v FOERBIFEANSTICL 2FK
ISt > 72 & D T, true negative JEf| & & x HiL
5. {LHEVERGEEEER GEFI 1D S5, Bk
(Fig. 5)

40 ERITA BB LIRVE R RE R IC R L 72, 2 720 )]
il ATKBRRAITH < 80w & BFDH Y, 1 JIRTE Y
HEp 2324 o, staphylococcus aureus A3FERH &
7=. WBC 11,100/u/, ESR 34 mm/h, CRP 0.9 mg/
dl. By v 5T ABRBRCREEHE L ALN
(Fig. 5-a). ByE OERI/ARERE T Icicw
Thb. AMEKY v F TRIRIEICRFER LS,
L AIER B SR O KIHE L TR bhi (Fig
5-b).

6. ALBEMEALRBRAREIR GERI10) 725, &tk

(Fig. 6)

2 AERTIE KBRS © Y-graft BT & 5213 7c.
30 A RIBYERIE L A TR H 0, KB L 72,
11,200/ul & [ fLERIEZ 2338 H vz, CT scan T
FRET & RIS BT D, Z O K Y &%
MBEASIER &z, By FRIUGa-67y v F
AR BE I T 7 4EAE & 38 » 7z (Fig. 6-a,b).
LA LR A ek o Rea R IR A RE T H -
7= (Fig. 6-c).

Iv. # =4

B F O FRYLAE o T2 & GBI O S R
MICTHREBET 2EERKRTO—>T, KEY
I LB HHETHY, B FRLGa67y
VFICE BEBOMENREERTW S, BEEEIC
L B5F Y v FRMATHESIR O 2N s L Uk
BB L DEREL L THLEA TN 516719 1§
MEBRICB VT LEMITRIFT, WROKME
X< ETH, SHORFMORBEICENTLED L
hr=k o, ByrFiFett, JEEEML bic
FEEDOERE 2R L, REOIEBIME O R T
b5, BREBYECOF Y o FORENIE#A ML
RO EMAEFBMLEHOMcTEE I L L, K
getk, FERILAEIC 2 b D FIREDOTFEE BV
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sensitivity TS CX 52 LIcH 5P, L CICAT
B S 1B B 0RT 12 D b A T I o W S B T

Vo FEBRB UM BEAER S TWDY.,

B FHRNC & BREIEEME Ol & L TR
three phase g4k factor f#HTE:AS, o PTILIR
KR LY 2mMBZ LN TES D, HHEOBHEE
ZRWTHRI &SR TV 51972,

AT 7 & AR B ATt L Tk 2 75
BRIENRCY, ByrFRIhbic bEHTS
T2 o IARAE < RRYLIE % SERI2H 5 O3 N T,
Ga-67 v v FOHHANERTH 56711729, S0
Bt ¢ Ga-67 v o i3 Bt 1l GER 7 -
Fig. 1) C negative Tdh - 723, o 4 Flix v+
NLERRL LR, L LI 1 filx
BRWTHEME RLE. Thb L Ga6T v Fo

26 % 3 52 (1989)

Fig. 4 Case 15, prosthesis with no evidence of in-
flammation. Bone scan (a) (a part of wholebody
scan) revealed increased accumulation in the
femur (arrow) and soft tissue around it (arrow
head), but Ga-67 scan (b) showed accumulation
only in the femur (arrow) and not in the soft
tissue. In-111-labeled leukocyte image (c)
showed no abnormal distribution in the left
femur. No abscess was found in the operation.
(dotted line is due to technical mistake) Arrow
indicates left femoral head and arrow head
indicates midline at the pubis.

sensitivity (X F1MILER & > F12 i3 F% L <, specific-
ity (H{EVWFERTH - 7.

FHILEKR o v F 3 2P & - 7o LIEPERIHEREAR
R GEH]T) The bIRVERE R L, 12ERR
W fifT L 72 Ga-67 o F 3 negative T, Z O
TRAMEY v FOFH B3 ESIEE MBS OICHEMT
Hote. ZHICHLTEWRBO® - =4l
28 GREH] 10) TR A MER I EHE T, 100 )]
R L - BaHEEBER GERI 2) TR, 2
512X Ga-67 citrate 2S5V 2R Lz, 181
b U724 < i In-111 {1 iR o425 13— I v
LERTWB ), JERS o X ) i EEMERRGLE
DD LOITIALLEREDY, BHELY
LREHEOFSE OB E R RKEVWEEZ LN
7212260 37 1+, Ga-67 citrate o g ~ D HEFEHE
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Fig. 5 Case 11 with septic iliac osteomyelitis for
40 years. The hot accumulation of the right
iliac wing on the Tc-99m-MDP bone scan (a)
suggested an active focus. But cold bone defect
was seen on the In-111-labeled leukocyte image
(b) at the site (arrow head). Abscess was
revealed in the operation.

A IR O 2 h L 3BT BT D D DR
BB L OZFOEBORIEIRIEIC X > TljH OHEMH
RRPREE D LEZ ORI
EHAMEREEZEES L 2P 2R LIE
1, BRYUEE Y T K EER T X KCHEFE
T EANEE ShTws139, F f2 Nostrand
SRRSO EWE T L% ZEREHV B EE
CEBAMERASEE T 5 Z LERIBRHL TV S,

Fig. 6 Case 10 with septic sacro-iliac arthritis. Posterior

view of the bone scan (a) and the Ga-67 image
(b) (a part of wholebody scan) demonstrated
marked uptake at the right sacro-iliac joint
(arrow head), though In-111-labeled leukocyte
image (c) showed no abnormality. The Ga-67
image was very useful in this case.
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SO TIHRERE10F] D 5 4 i GEF 12,
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DI REYE I 3513 5 ESR o sensitivity % 739, &
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otz La LEEGIERA D7 K S okt o
ELEZ LR
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Summary

Clinical Evaluation of Indium-111-Labeled
Leukocyte Imaging in Bone Infection

Nobuyoshi IsHikAwWA*, Tohru TAKEDA*, Motohiro SATOH*,
Kohtaroh NakaiiMa*, Tsuguo YOSHIDA*, Masayoshi AKISADA*
and Shunpei MIYAKAWA**

Institute of Clinical Medicine, The University of Tsukuba, Tsukuba, lbaraki

In-111-oxine-labeled leukocyte imaging was
performed on twenty-one patients suspected of
having bone infection. Nine of eleven cases (82 %)
were diagnosed as having active infection as
demonstrated by abnormal accumulation of In-
111-labeled leukocytes at the site of infection.
There are two false negative (189;) cases. Two
cases without active infection showed abnormal
uptake. Four cases revealed cold defects on the
scintigraphy. Marked uptake of radiotracer was
noted not only in the case of acute osteomyelitis

with acute septicaemia but also in the case with
persistent chronic active osteomyelitis.

It was observed that for precise evaluation of
the test results it was equally important to compare
the imaging findings with physical signs and
laboratory investigations.

It is concluded that In-111-oxine-labeled leu-
kocyte imaging is a useful tool for the evaluation
of the progression of bone infection.

Key words: Leukocyte scintigraphy, Bone scin-
tigraphy, Bone infection, Osteomyelitis, Prosthesis.
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