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Table 1 Clinical features in 13 patients (14 studies) with total hip replacement

Case Age Sex Disease P.O. Period Pain Tc-99m MDP In-111 WBC Diagnosis

1 51 F RA 1 year< - N (—) Normal

2 40 F OA 1 year < — N (-) Normal

3 41 F OA 1 year < - N (—) Normal
4* 54 M OA 2 months — F, M (-) Normal

5 56 M OA 2 months - F, M (-) Normal

6 62 F OA 1 month F, M (—) Normal

7 52 F AN 1 month — F, P (—) Normal

8 35 M AN 1 month — Not Done (—) Normal

9 53 M AN 6 months + F, P (—) Loosening
10 52 F OA 1 year < — F, P (—) Loosening
11 71 F OA 1 month + D,M (+) Infection
12 72 F OA 1 month + D,P (+) Infection
13* 54 M OA 1 month + D, P (+) Infection
14 59 M RA 1 year < + Not Done (+) Infection

M =male, F=female, RA =rheumatoid arthritis, OA =osteoarthritis, AN =aseptic necrosis, P.O. Period=
postoperative period, N=normal, F=focal, D=diffuse, M =moderate, P=prominent, In-111 WBC=In-111
labeled leukocyte scintigram, (+)=abnormal accumulation, (—)=scintigram negative, *=the same patient

R (c) L R (d) L

Fig. 1 Examples of the four different classifications of uptake in an anterior Tc-99m
MDP scintigram of a prosthesis: (a) normal (right, case 2), (b) focal, moderate
(right, case 5), (c) focal, prominent (left, case 7), (d) diffuse, prominent (left, case
13).
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(c) | L

Fig. 2 Appearances of loosening after left hip replacement (case 9). (a) Radiograph of left hip
replacement showing extent of clear zone (arrows). (b) An anterior view of Tc-99m MDP
scintigram of a prosthesis showing focal and prominent uptake (arrows). (¢c) An anterior
view of In-111 labeled leukocyte scintigram of a prosthesis showing no abnormal accu-

mulation.

WixEY, In-111 oxine ¥&#% (Amersham Interna-
tional plc.) 300~500 uCi # il 2, 15~20 43[4 1
YExa~— kL, 2[EAEFESHK T LR
ERER Lotk BEICEIRNKS T2 bhb
NOMFFETIx, EHRI8SU B TH - 1.

) A A=DUTBLUREE

ek o v i3, BE %24 MHT 14 2 —
Sy EITV, By v Fid Te-99m MDP 15 mCi
B EIRNIEE SR IR A A=Y v SR T o .
ANLHEEHOREoBH Y2, By v F
BLOHMERY v FOHEREL RO L B Y I
ELT.

By rFiE, NLEHEEBRICERLED RV

O #IEH (normal) & L, #HE2zE v Lo
d, &0 IHEFORPIC X Y R (focal) F7-
IO EAME (diffuse), SO L v %
(moderate) ¥ 7-i3 /& )& (prominent) & 4% L 7=
(Fig. 1).

FfER > v 7, B, W, Mo@ENRICESR
T+ 59 2%, ANTEAEEBRMT < B2k
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WHEMLHES LN TED

R ERE B (1), % wmﬁw%ﬁ (53
P (=) &fEL 7.
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R (a) L
Fig. 3 Infected left hip prosthesis (case 12). (a) An anterior view of Tc-99m MDP

scintigram showing diffuse and prominent uptake (arrows). (b) An anterior view
of In-111 labeled leukocyte scintigram of a patient with a left prosthesis showing

abnormal accumulation (arrows).

m. # =2

Table 1 i7"+ X 912, By vF ik 12REH
EH 3 A (3/12,25%) ThH Y, REHEHLRBY
FIERE 9 BREE (9/12,75%) T -1 REHEM
OIS B L SE, BRatE - hEEE3
WAL (3/12, 25%), V% At - PEEEE 1 i (1/12,
8.3%), Nk A BE 2 iRAE (2/12,16.7%) T -
7z, [AMER Y v F T, 14RED P 4 B2 (4/14,
28.6%), Batk 10 k7 (10/14, 71.4%) Th - I-.

YDA, BAETENIR O R ERE R DS HEE 2
WL oy, Witk VHAEMEYES Ld Tw
AT, ERICRYUTRE L T T LB
ERRETHEIHANE 2 DY, bhbh O
T, BEofFET, BROAE, AMmREEL,
Myt seiE, CRP [k, ¥% o A7 L TRAER
WCHIE L7e, 2o fER, BRYLER)IT 4 6] (4 RE)
ThY, AMmKRy > FHEEDO 4BREL—BL, F
vV F CRBRYER 3 REICKH L THfTEhTE
D, WFERL O EAME - PEE T TEAME -
FEE % 2 L7- (Table 1; Case 11~14, Fig. 3).

Z Ofh, loosening FEH] 2% 2 ] (2 #iZx) (Table 1;
Case 9, 10, Fig. 2), IE% 1 745 (8 k2 2F) (Table 1;
Case 1~8) TH - 7z.

loosening FEf|Ic W\ Tix, Fig.2 o2& <, X

R ®) L

C[nfection suspected)

Tc—-99m MDP

Normal

N
or
X-ray
findings

&

i Infection J l Loosening ]

Fig. 4 Decision tree of prosthetic infection in a pa-
tient with total hip replacement.

# < clear zone DYLK%E WY, HL v F TR
MR - MEEOFMiTH Y, AMERY v F TR
WO TH -7z, EFFlICENTE, BV T
IS TIEHR &R HER] & RIFHEER & R FRER I =
sEh, REMHEREL R HER 2 TR 1 20
N DFER] T B - 7= (Table 1),

By v F e REEMOFEOHIZE » TRHii L
e, NLEHEBOBRECHT2EY v F0
specificity 33.3%, sensitivity 1009, accuracy 50,
Thote. —JF, AME v v F T, specificity
100%, sensitivity 100%;, accuracy 100% T& - 7z
(Table 2).
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Table 2 Comparison of In-111 labeled leukocyte and
Tc-99m MDP imaging in patients with total
hip replacement

Tc-99m MDP In-111 WBC
(+) (-) (+) (-)
Infection present 3 0 4 0

Infection absent 6 3 0 10

(+)=abnormal accumulation
(—)=scintigram negative
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B DRBRREOZEICEEL, AhRERLESx X
9.

L Lads, FUfLER S o 3 i BREE R 5
HeT, oEEBRELEREND LW R, A
A=V 28RME%REFy T L L TR
W) R L8R LH Y, Fio false positive
Bl s T YO, ek o > F B &
Wb IFELVWEEE AR Y. Lo T, A

Presented by Medical*Online



1108 HE%$

T ﬂﬁlﬁn HH OGO BWICEEL, 27V —=v 7
CETHY v FRIITL, 2B TR

3, ﬁ%ﬁﬁﬁLawk%M LTk, HfEird

Oy, FoTHIMmMEKS v FERfTL, Ko
A2 L OfErnboLT52LnTES. AL
BAEIE B OGO BHTICB T 2 bhbhOBEERL
7= decision tree # Fig. 4 (2557

V. 8

N LR BB B Ha 14 13 e
YUFBIOTIER Y v 2 RETT L,
PHIZ 30 5 &g icxt+ %

D HyrFid, ek o7 Ll L <
specificity, accuracy (34, % 1, d o, sensitivity (X
R is A5 5 & fr 7. N LB PH o e i 1 LAS
(b SRR A R FER 2% 6 BB B e,

2) JFiIfLER > » F i, sensitivity, specificity,
accuracy & LIC AP AR A TE Y, NI
B O &GO BHHct LTk &Tthb 5 2
EAVRME S T,

LT, H
N 1B

X W

1) O'Neill DA, Harris WH: Failed Total Hip Replace-
ment: Assessment by plain radiograph, arthro-
grams, and aspiration of the hip joint. J Bone
and Joint Surg 66-A (4): 540-546, 1984

2) Weiss PE, Mall JC, Hoffer PB, et al: 99mTc-
methylene diphosphonate bone imaging in the
evaluation of total hip protheses. Radiology 133:
727-729, 1979

3) Reing CM, Richin PF, Kenmore PI: Differential
bone-scanning in the evaluation of a painful total
joint replacement. J Bone and Joint Surg 61-A (6):
933-936, 1979

4) Williamson BRJ, McLaughlin RE, Wang GJ, et al:

|‘l’]fg V)E/l’ﬁ’rAt ‘Fﬁn f L. 7€

25 %

10 7 (1988)

5

6

7

8

9

10

11

13

14

~

~

~

-~

)

~

~

~

-~

~

Radionuclide bone imaging as a means of differ-
entiating loosening and infection in patients with
a painful total hip prosthesis. Radiology 133:
723-725, 1979

Merkel KD, Brown ML, Fitzgerald RH: Sequen-
tial technetium-99m-HMDP—gallium-67 citrate
imaging for the evaluation of infection in the
painful prosthesis. J Nucl Med 27: 1413-1417,
1986

Pring DJ, Henderson RG, Keshavarzian A, et al:
Indium-granulocyte scanning in the painful joint.
AJR 146: 167-172, 1986

Mountfield PJ, Hall FM, Wells CP, et al: #9Tc™-
MDP, $’Ga-citrate and !!!In-leukocytes for
detecting prosthetic hip infection. Nucl Med Com-
munication 7: 113-120, 1986

Thakur ML, Coleman RE, Mayhall CG, et al:
Preparation and evaluation of !'!'!'In-labeled leu-
kocytes as an abscess imaging agent in dogs.
Radiology 119: 731-732, 1976

FWA— RIS L F T T 4 —. BRI 10 (7):
127-131, 1984
Lindberg L: Diagnosis of infection in total hips.

In: Elson RA, Caldwell ADS, eds, Revision Ar-
throplasty 11, London, Franklin Scientific Publica-
tions, 1983, pp. 26-28

Merkel KD, Brown ML, Dewanjee MK, et al:
Comparison of indium-labeled-leukocyte imaging
with sequential technetium-gallium scanning in
the diagnosis of low-grade musculoskeletal sepsis.
J Bone and Joint Surg 67-A: 465-476, 1985
Galasko CS: Skeletal scintigraphy in orthopedics.
Churchil Livingstone, Edinburgh, 1984, pp. 135-
162

Creutzig H: Bone imaging after total replace-
ment arthroplasty of the hip joint. A follow-up
with different radiopharmaceuticals. Eur J Nucl
Med 1: 177-180, 1976

Feldman N, Makler PT, Alavi A: A false-positive
indium-111 labeled leukocyte scintigram in a
patient with a painful hip prosthesis. Clin Nucl
Med 11 (1): 38-39, 1986

Presented by Medical*Online



1109

Summary

Clinical Usage of Indium-111 Labeled Leukocyte Scintigraphy
and Technetium-99m Methylene Diphosphonate Scintigraphy
in Patients with Total Hip Replacement

Takashi TErRaAucHI*, Kimiichi UNO*, Takuo YuyaMa*, Kazuhiko SETO*,
Noboru AriMIzU*, Tohru SUGURO**, Hideshige MORIYA**
and Sadao UEMATSU***

* Department of Radiology, School of Medicine, Chiba University, Chiba
** Department of Orthopedics, School of Medicine, Chiba University, Chiba
***Central Division of Radiology, Chiba University Hospital, Chiba

Tc-99m methylene diphosphonate (MDP) scin-
tigraphy and In-111 labeled leukocyte scintigraphy
were done in 13 patients with total hip replacement
in order to determine the presence of prosthetic
infection. Tc-99m MDP scintigraphy was done in
11 patients (12 studies). In-111 labeled leukocyte
scintigraphy was done in 13 patients (14 studies).

Tc-99m MDP imaging showed diffuse accumula-
tion of the radionuclide in all of the 3 infected
lesions, but focal one in 5 of the 7 noninfected
lesions with a specificity of 33.3%, sensitvity of
100Y%;, overall accuracy of 50%,.

In-111 labeled leukocyte normally accumulates
in the spleen, the liver, and the bone marrow.
Before insertion of a stemmed prosthesis, the local
bone marrows were reamed out in all of our cases.

Thus, no radioactive accumulation would be ex-
pected in the lesions with prosthesis unless infected.
However, if the prosthesis is infected, increased
uptake of In-111 would be seen as a result of the
accumulation of leukocyte. In-111 labeled leu-
kocyte imaging showed abnormal accumulation of
In-111 in all of the 4 infected lesions and no
accumulation in all of the 10 noninfected lesions
with a specificity of 100%, sensitivity of 100%,
overall accuracy of 1009%,. We conclude that In-
111 labeled leukocyte scintigraphy might be useful
in evaluating prosthetic infection in a patient with
total hip replacement.

Key words: Total hip replacement, In-111
labeled leukocyte, Tc-99m MDP, Loosening, Pros-
thetic infection.
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