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Diagnosis o f Bone, Joint, and Joint Prosthesis 
Infections with In-111—labeled Nonspecific 
Human Immunoglobulin G Scintigraphy1

The diagnostic accuracy of scintigra­
phy  perform ed after injection of in- 
d iu m - l l l - l a b e le d  nonspecific hum an  
im m unoglobu lin  G (IgG) was studied 
in 113 patien ts  w ith  120 foci of sus­
pected infection in bone (52 chronic 
and  e ight acute infections), joints (15 
localizations), jo int prostheses (37 
prostheses), and  soft tissue of the lo­
comotor system (eight localizations). 
All patients  also u n d e rw en t  s tandard  
three-phase  sc in tigraphy after injec­
tion of technetium -99m -labeled  
m ethy lene  d iphosphonate .  A scan 
obta ined  w ith  I n - l l l - l a b e l e d  IgG 
was considered  positive if focal in ­
creasing accum ulation  was noted 
over time. In 51 patien ts  (45.1%), the 
results  of sc in tigraphy were verified 
w ith  in traoperative cultures, and  in 
2 1  patients  (18.6%), w ith  needle  aspi­
ration. The prevalence of infection 
was 59%; overall sensitivity, 97%; and 
specificity, 85%. Use of I n - l l l - l a -  
beled  IgG enab led  correct identifica­
tion of the presence, site, and  extent 
of infection in 69 of 71 proved foci of 
infection; 41 of 48 negative studies 
were correct. O nly  two infections 
proved with  culture  were missed; in 
both  patients, the cultures revealed 
grow th  of Staphylococcus aureus in 
low counts.

Index terms: Bones, infection, 40.201, 40.218 • 
Bones, radionuclide studies, 40.1299 • Gamma 
globulins • Joints, diseases, 40.21, 40.26 • Joints, 
infection, 40.26 • Joints, prostheses, 40.454,
48.70 • Joints, radionuclide studies, 40.1299 • 
Prostheses, 40.454
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Ac c u r a t e  noninvasive diagnosis of
l infection in bones, joints, and 

joint prostheses remains a vexing clin­
ical problem. All widely used radio- 
graphic and scintigraphic techniques 
have limitations. Radiography has 
poor results in assessment of disease 
activity in osteomyelitis (1). Techne- 
tium-99m m ethylene d iphosphonate  
(MDP) studies show  excellent results 
in ruling out infection, bu t specificity 
is low (2,3). Reports on the use of gal- 
lium-67 scintigraphy are variable, but 
apparen tly  it is less well suited for 
imaging infection because of its accu­
mulation in areas of bone remodeling 
and  physiologic excretion in the intes­
tines (4). In chronic low-grade infec­
tions, decreased sensitivity of labeled 
white blood cell (WBC) scintigraphy 
has been reported  (5). Initial results of 
a s tudy on the usefulness of scintigra­
phy  performed after administration of 
in d iu m - i l l - la b e le d  hum an  n o n sp e ­
cific polyclonal immunoglobulin  G 
(IgG) indicated the possibilities of a 
new, convenient technique for imag­
ing infection (6). In our s tudy we as­
sessed the results of In - l l l - la b e le d  
IgG scintigraphy in patients with in­
fections of bones, joints, joint p ros the­
ses, and  soft tissues of the locomotor 
system.

MATERIALS AND METHODS

Radiopharmaceutical Doses

H u m a n  n o n sp ec if ic  p o ly c lo n a l  IgG, 
s ter i le  a n d  p y r o g e n - f r e e  m o n o m e r i c  IgG 
(S a n d o g lo b u l in ;  S a n d o z ,  N u r e m b e r g ,  
G e rm a n y ) ,  w a s  c o n j u g a t e d  to  d i e th y le n e -  
t r i a m in e p e n ta a c e t i c  ac id  (DTPA) bicyclic 
a n h y d r i d e  (bicyclic DTPA) a c c o r d in g  to 
th e  m e t h o d  d e s c r ib e d  b y  H n a t o w i c h  e t  al 
(7) a n d  lab e led  w i th  In-111 ( in d iu m  c h lo ­
r ide;  A m e r s h a m  In te r n a t io n a l ,  B u c k in g ­

h a m s h i re ,  E n g lan d ) .  T h e  labe l ing  effi­
c iency  w a s  a lw a y s  h ig h e r  t h a n  95%. A 
d o s e  of a p p r o x im a te ly  1 m g  of IgG labe led  
w i th  75 M Bq of In-111 w a s  a d m in i s t e r e d  
in t r a v e n o u s ly  by  m e a n s  of b o lu s  in jec t ion .

For  th e r a p e u t i c  p u r p o s e s ,  n o n la b e le d  
IgG h as  b e e n  u s e d  in g ra m  d o se s  for m o re  
th a n  20 y e a r s  w i th  a n  exce l len t  sa fe ty  
reco rd .  In m o re  t h a n  800 p a t i e n t  s tu d ie s ,  
b o th  in o u r  d e p a r t m e n t  a n d  a t  th e  M a s s a ­
c h u s e t t s  G e n e ra l  H o sp i ta l  in B os ton ,  n o  
a d v e r s e  re a c t io n s  a f te r  in jec t ion  of  1  m g  of 
IgG ra d io la b e le d  w i th  75 M Bq of  In-111 
w e r e  o b s e rv e d  (6 ) (W.J.G.O., u n p u b l i s h e d  
d a ta ,  1991).

Imaging Procedures

O n e  h u n d r e d  t w e n t y  foci of s u s p e c te d  
in fec t ion  w e r e  s tu d i e d  in 113 p a t ie n ts ,  
w h o  also u n d e r w e n t  s t a n d a r d  th r e e - p h a s e  
s c in t ig r a p h y  p e r f o r m e d  a f te r  in jec t ion  of 
Tc-99m M D P. I n - l l l - l a b e l e d  IgG w a s  in ­
jec ted  e i th e r  2 -7  d a y s  a f te r  Tc-99m  M D P  
ske le ta l  s c in t ig r a p h y  h a d  b e e n  c o m p le t e d  
o r  a f te r  th e  s e c o n d - p h a s e  T c -9 9 m -M D P  
sc in t ig ra m s  w e r e  o b ta in e d .  S c in t ig ram s  
w e r e  o b ta in e d  w i th  a g a m m a  c a m e r a  (Or-  
biter;  S ie m e n s  G a m m a s o n ic s ,  H o f fm a n  
Estates ,  111) c o n n e c te d  to a c o m m e rc ia l ly  
ava i lab le  im a g e  p ro c e s so r  (Sc in t iv iew , Sie­
m e n s  G a m m a so n ic s ) .

At 4 ,1 8 -2 4 ,  a n d  42 -48  h o u r s  a f te r  in jec ­
tion  of  I n - l l l - l a b e l e d  IgG, g a m m a  c a m e ra  
im a g e s  w e r e  o b ta in e d  for a p r e s e t  t im e  of
5, 7.5, a n d  10 m in u te s ,  re sp ec t iv e ly ,  w i th  a 
m e d i u m - e n e r g y  co l l im ator .  In m o s t  cases  
th e  g a m m a  c a m e ra  w a s  se t  for  b o th  th e  
173- a n d  th e  247-keV p h o t o p e a k  w i th  
s y m m e t r i c  15% w in d o w s .  T yp ica l  c o u n t  
ra tes  in th e  t r u n k  r e g io n  r a n g e d  f ro m  1.0  
m ill ion  to 1.5 m il l ion  c o u n ts ;  in th e  pe lv ic  
reg io n ,  f ro m  600,000 to 750,000 c o u n ts ;  
a n d  in  th e  lo w e r  limb, f ro m  80,000 to 
150,000 c o u n ts .

W h e n  I n - l l l - l a b e l e d  IgG w a s  in jec ted  
s h o r t ly  a f te r  th e  s e c o n d  p h a s e  of b o n e  
s c a n n in g ,  o n ly  th e  247-keV p e a k  w a s  u s e d  
to a c q u i re  I n - l l l - l a b e l e d  IgG im a g e s  4 
a n d  18-24  h o u r s  a f te r  in jec t io n  to a v o id

Abbreviations: DTPA = diethylenetriamine- 
pentaacetic acid, IgG = immunoglobulin G, 
MDP = methylene diphosphonate,  WBC = 
white blood cell.

1 From the Departments of Nuclear Medicine (W.J.G.O., R.A.M.J.C., F.H.M.C.), Orthopaedics 
(J.R.v.H., T.J.J.H.S.), and Internal Medicine (J.W.M.v.d.M), University Hospital Nijmegen, Geert 
Groote Plein Zuid 8, 6525 GA Nijmegen, The Netherlands. Received May 20,1991; revision re­
quested July 8; revision received July 25; accepted August 5. Address reprint requests to W.J.G.O. 

© RSNA, 1992

195



sca t te r  of  Tc-99m M D P  o n  g a m m a  c a m e ra  
im a g e s  o b ta in e d  w i th  I n - l l l - l a b e l e d  IgG. 
N o  s ign if ican t  sca t te r  of  In-111 w a s  o b ­
s e rv e d  in th e  T c -9 9 m -M D P  sc in t ig ram s.

Im age  In te rp re ta t io n

All im a g e s  w e r e  i n t e r p r e t e d  by  th re e  
o b s e rv e r s  (W.J.G.O., R.A.M.J.C., F.H.M.C.) 
b l in d e d  to th e  re su l ts  of th e  verif ica t ion  
p r o c e d u r e s .  T h e  im a g e s  o b ta in e d  w i th  In- 
1 1 1 - l a b e l e d  IgG w e r e  i n t e r p r e t e d  w i th  th e  
c o r r e s p o n d i n g  b o n e  sc in t ig ram .  T h e  Tc- 
9 9 m - M D P  sc in t ig ra m s  w e r e  u s e d  to local­
ize o s s e o u s  s t ru c tu re s ,  jo in t  a r th ro p la s t ie s ,  
o r  b o th .  H o w e v e r ,  th e  p r e s e n c e  o r  a b se n c e  
of in fec t io n  w a s  e s t im a te d  w i th  I n - l l l -  
labe led  IgG s c in t ig r a p h y  on ly .  A scan  o b ­
ta in e d  w i th  I n - l l l - l a b e l e d  IgG w a s  c o n ­
s id e re d  pos i t ive  if focal in c re a s in g  
a c c u m u la t io n  w a s  n o te d  o v e r  time. N o n v i ­
su a l iz a t io n  of a s u s p e c te d  lesion  o r  fa i lure  
to s h o w  in c re a s in g  a c c u m u la t io n  o n  th e  
scan  w a s  c o n s id e r e d  a n e g a t iv e  f ind ing .

m o n th s .  In 15 p a t i e n t s  (13.3%), a p r o d u c ­
tive fistula w a s  c o n s id e r e d  e v id e n c e  of 
c h ro n ic  o s teom yeli t is .

Initial resu l ts  of  s c in t ig r a p h y  p e r f o r m e d  
a f te r  a d m in i s t r a t io n  of ln -1 1 1 - la b e le d  IgG 
in 32 p a t ie n ts ,  w h ic h  w e r e  r e p o r t e d  p r e v i ­
o u s ly  (8), a re  in c lu d e d  in this  s tu d y .

RESULTS

All patients had increased uptake of 
Tc-99m MDP on the bone scintigrams. 
All infections of joint prostheses were 
chronic. Nonsym ptom atic  prostheses 
with a normal appearance on radio­
graphs never showed increased u p ­
take of In - l l l - la b e le d  IgG.

The Table shows the overall results 
of In - l l l - la b e le d  IgG scintigraphy in 
the various categories, based on the 
results of the verification procedures.

Two uninfected total hip prostheses 
show ing normal distribution of In- 
1 1 1 -labeled IgG were uncem ented; all 
o ther prostheses were cemented.

Most infectious lesions were caused 
by Staphylococcus organisms (n = 30 
[60%], streptococci (n = 8 [16%]), 
Pseudomonas aeruginosa (n = 5 [10%]), 
or Mycobacterium tuberculosis (n = 3 
[6%]). In four of the culture-proved 
infectious lesions (8%), o ther caus­
ative microorganisms or a mixed flora 
were cultured.

Seven studies showed accum ula­
tion of In - l l l - la b e le d  IgG in lesions 
that proved to be noninfected (Table, 
'T P "  column). In two of these pa ­
tients, In - l l l - la b e le d  IgG was accu­
mulated near the neck of femoral 
com ponen t of a cemented total hip

P a t ie n t  C a tegories  a n d  V erification 
P ro ced u res

T h e  p a t i e n t s  w e r e  c a te g o r iz e d  o n  the  
basis  o f  th e  n a t u r e  of th e  s u s p e c te d  focus 
of in fec t ion :  c h ro n ic  o s teom ye l i t is ,  in fec ­
t ion  of total h ip  p ro s th es is ,  in fec t ion  of 
to ta l  k n e e  p ro s th e s is ,  a c u te  o s teo m y e l i t i s  
o r  s p o n d y lo d isk i t i s ,  a r th r i t is ,  o r  so f t- t issue  
in fec t ion .  For  e x a m p le ,  if a p a t i e n t  h a d  
c h ro n ic  o s teo m y e l i t i s  w i th  so f t- t issue  ex ­
te n s io n ,  th is  p a t i e n t ' s  case  w a s  c a te g o r iz e d  
as  c h ro n ic  o s teom ye l i t is .  W h e n e v e r  ev i ­
d e n c e  of in fec t io n  p e r s i s te d  for less t h a n  2 
w e e k s ,  w e  r e g a r d e d  a n  in fec t io n  as b e in g  
acu te .  W h e n e v e r  clinical s igns  a n d  rad io -  
g r a p h ic  a n d  la b o ra to ry  f in d in g s  s u g g e s te d  
p e r s i s te n c e  of in fec t ion  for m a n y  w ee k s ,  
m o n th s ,  o r  e v e n  yea rs ,  th e  in fec t ion  w as  
r e g a r d e d  as ch ron ic .  Severa l  p a t i e n t s  h a d  
m o r e  t h a n  o n e  jo in t  p ro th e s is .  O n ly  the  
re su l ts  of  th e  I n - l l l - l a b e l e d  IgG sc in t ig ra ­
p h y  of p r o th e s e s  s u s p e c te d  of b e in g  in ­
fec ted  a re  in c lu d e d  in th e  Table.

In 51 p a t i e n t s  (45.1%), th e  re su l ts  of 
s c in t ig r a p h y  w e r e  ver if ied  by  m e a n s  of 
in t r a o p e r a t iv e  c u l tu r e s  a n d  in 2 1  p a t i e n t s  
(18.6%) b y  n e e d le  a s p i r a t io n  w i th  s u b s e ­
q u e n t  G r a m  s ta in s  a n d  cu l tu re s .  In 26 p a ­
t ien ts  (23.0%), 22 of  w h o m  h a d  n e g a t iv e  
f in d in g s  o n  s c in t ig ra m s  o b ta in e d  w i th  In- 
l l l - l a b e l e d  IgG, ver if ica t ion  w a s  o b ta in e d  
w i th  serial r a d io g r a p h ic  e v a lu a t io n  a n d  
lo n g - t e rm  clinical fo l lo w -u p  of  a t  leas t  6

Figure 1 . Right total hip prosthesis  infected ^  
w ith  S aureus in a m an  aged  81 years.
(a) Scintigram ob ta ined  w ith  I n - l l l - l a b e l e d  
IgG (posterior  view, ob ta ined  48 hours  after 
injection, w ith  a p rese t  time of 10  m inu tes  
a n d  600,000 counts)  show s  increased u p tak e  
of rad ionuc l ide  a ro u n d  the prosthesis ,  with 
soft-tissue extension  of infection (arrow).
L = left, R = right, (b) Plain rad io g rap h  
sh o w s  nonspecific osteolysis of a bone  graft 
at the lateral m arg in  of acetabular  c o m p o ­
n e n t  b u t  no  ev idence  of infection such as 
femoral osteolysis.

O v e r a l l  R e s u l t s  o f  I n - l l l - l a b e l e d  Ig G  S c i n t i g r a p h y  in  B one ,  Jo in t ,  a n d  S o f t -T is su e  
I n f e c t io n

Condition
No. of 

Lesions

Findings

TP TN FP FN

Chronic osteomyelitis 52 37 14 0 1
Infection of total hip pros-

thesis 31 7 21 2 1
Infection of total knee pros-

thesis 6 4 1 1 0
Acute osteomyelitis or

spondylodiskitis 8 4 3 1 0
Infectious arthritis 15 1 1 2 2 0
Soft-tissue infection 8 7 0 1 0

Total 120 70 41

Note.—FN = false-negative for infection, FP = false-positive for infection, TN = true-negative for 
infection, TP = true-positive for infection.

1 C  V .

i-va
tHM

a.
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prosthesis: In one patient, non in ­
fected, necrotic, fibrinoid tissue was 
removed at surgery; in the other pa-

a.

tient, active periarticular ossifications 
accounted for the false-positive find­
ings at scintigraphy with In-111—la­
beled IgG. A hem orrhage in the total 
knee prosthesis of a patient with he­
mophilia and a hematom a after bi­
opsy for chondrosarcoma in another 
patient caused uptake of In-111—la­
beled IgG. In two patients with sus­
pected infectious arthritis of the knee, 
findings on scintigrams obtained with 
In - l l l - la b e le d  IgG were positive, 
while an infectious origin could not 
be proved: O ne patient had severe, 
rapidly progressive degenerative os­
teoarthritis, and the o ther patient, 
sterile synovitis. The seventh patient 
with false-positive scintigrams ob­
tained with In - l l l - la b e le d  IgG 
show ed increased uptake at the ven ­
tral side of a total knee prosthesis. At 
surgery, prepatellar bursitis was 
found. The bursa was removed. Sub­
sequent cultures remained negative. 
The prosthesis itself appeared  normal 
on the scintigrams. Results of this 
s tudy were falsely positive for soft- 
tissue infection.

Only two infections proved with 
culture were missed: one case of low- 
grade hem atogenous osteomyelitis in 
the intertrochanteric region and one 
infected cem ented total hip prosthesis 
(Table, "FN" column). In both pa­
tients the intraoperative cultures re­
vealed grow th of S aureus in low 
counts.

In this group  of 120 suspected in­
fectious foci with a prevalence of in­
fection of 59%, the sensitivity for the 
detection of infection was 97% and 
the specificity for infection, 85%, with 
a positive predictive value of 88% and 
a negative predictive value of 95%.

Figures 1-3 are typical examples of 
scintigrams obtained with I n - l l l -  
labeled IgG. Figure 1 shows the scinti­
gram and  radiograph from a patient 
with an infected total hip prosthesis 
with extension of the infection in the 
soft tissue near the neck of the femo­
ral com ponen t of the prosthesis. Fig­
ure 2 shows a scintigram and  radio­
graph  of a patient with chronic

b.

^  Figure 2 . Chronic  recu rren t  os teom yeli­
tis of the left distal femur,  caused by S 
aureus, in a m an  aged  58 years, (a) Scinti­
g ram  ob ta ined  w ith  In - l l l - l a b e le d  IgG 
(anterior  view, ob ta ined  48 hours  after 
injection, w ith  a p rese t  time of 10  m inu tes  
a n d  150,000 counts)  show s  increased u p ­
take of rad ionuc l ide  in the left distal fe­
m u r  (arrow), (b) Plain rad io g raph  show s 
2-year-old beads  con ta in ing  gentam icin  
in the left distal femur. N o definite radio- 
g raph ic  ev idence  of active infection is 
seen.

osteomyelitis of the femur. Figure 3 
shows the scintigrams of a large soft- 
tissue abscess of the u p p e r  leg.

Four patients with a suspected fo­
cus of infection and three o ther pa ­
tients also had abnormalities of non- 
infectious origin (lesions not tabulated 
in the Table). Four recent noninfected 
fractures up to 4 weeks old without 
complications were positive on scinti­
grams obtained with In - l l l - la b e le d  
IgG. In contrast, two noninfected frac­
tures 4-6 m onths old, w ithout compli­
cations, that were clearly visible on 
the Tc-99m MDP images show ed no 
accumulation of In - l l l - la b e le d  IgG. A 
hem angiom a show ed some uptake of 
the radionuclide on the images ob­
tained 4 hours after injection but was 
considered negative for inflammation, 
because In - l l l - la b e le d  IgG did not 
further accumulate in the lesion on 
the subsequent images.

DISCUSSION

O ur results indicate a high sensitiv­
ity of scintigraphy performed after 
injection of In - l l l - la b e le d  IgG for the 
detection of infections in bones, 
joints, and joint prostheses. In our 
s tudy only two low-grade S aureus 
infections were missed. The 85% spec­
ificity for infection was lower than the 
sensitivity. This is not surprising, be­
cause labeled IgG is a nonspecific ra­
diopharmaceutical that accumulates 
not only in infection but also in vari­
ous o ther types of inflammatory p ro ­
cesses (6,8,9). In our s tudy this is illus­
trated by the images categorized as 
false-positive. In all seven of these 
cases, an inflammatory com ponen t 
could be identified. In some patients 
with joint prostheses, w ear of the 
prosthetic com ponents  may cause a 
foreign-body reaction that causes for­
mation of granulation tissue (10). If 
this sterile inflammatory reaction is 
substantial, it could cause false-posi­
tive findings on scintigrams obtained 
with In - l l l - la b e le d  IgG. In general, 
aseptic loosening of a prosthesis re­
sulted in positive Tc-99m-MDP bone 
scans, bu t the images obtained with 
In - l l l - la b e le d  IgG were u n rem ark ­
able. Findings on scintigrams ob­
tained with In - l l l - la b e le d  IgG were 
positive in four recent noninfected 
fractures.

Accumulation in sterile inflamma­
tory lesions has also been reported  
after administration of o ther  radio­
pharmaceuticals such as Ga-67 and  
labeled WBC scintigraphy (11-13).

No consensus exists in the radiol­
ogy literature on the utility of Ga-67 
in infectious bone and  joint disease.
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Figure 3. So ft-tissue abscess, caused by S aureus, in the flexor muscles of the right u p p e r  leg 
of a w o m a n  aged  60 years, (a) Scintigram obtained, like b, w ith  I n - l l l - l a b e l e d  IgG (posterior 
view, ob ta ined  48 hours  after injection, w ith  a preset  time of 10 m inu tes  an d  300,000 counts) 
show s increased up take  of rad ionuclide  in a large area in the u p p e r  right leg (arrows). L = 
left, R = right, (b) Scintigram (lateral view, ob ta ined  48 hours  after injection, w ith  a preset  
time of 10 m inu tes  an d  250,000 counts)  show s focus of infection (arrows).

Some authors  presented ra ther poor 
results due  to accumulation of Ga-67 
in noninfected areas with increased 
bone turnover (14,15). Accuracy might 
improve with use of sequential Tc- 
99m-MDP and Ga-67 scintigraphy 
(16,17). The characteristics of Ga-67 
have additional disadvantages: multi­
peak, high-energy photon  emission, 
which is less suited for imaging, and 
physiologic intestinal excretion (9). 
This excretion does not interfere with 
image quality in the limbs, of course, 
but it may obscure mild uptake in the 
lumbar and lower thoracic spine.

A relatively new radiopharm aceuti­
cal for evaluation of musculoskeletal 
infection is Tc-99m-nanocolloid. Al­
though good results are obtained in 
acute infection, Tc-99m-labeled 
nanocolloid appears to be of limited 
value in the evaluation of the pros­
thetic joint (18).

The results of scintigraphy per­
formed after administration of I n - l l l -  
labeled WBCs in chronic infection are 
also variable. Some authors report 
excellent results (13,19,20). O thers 
find relatively low sensitivity in low- 
grade infection (5,15). Initial results of 
Buscombe et al (9) indicate a similarity 
in performance betw een In-111—la­
beled WBCs and  Tc-99m-labeled IgG 
in 16 patients w ith  osseous infection. 
In a comparative study of I n - l l l - l a ­
beled WBCs and In - l l l - la b e le d  IgG, 
we found a significantly better perfor­
mance of In - l l l - la b e le d  IgG on scinti­
grams (21). Recently, Palestro et al 
(22) reported  the efficacy of I n - l l l -  
labeled WBCs and  Tc-99m-labeled 
sulfur colloid in sequential imaging of 
bone m arrow to detect infection of 
total hip prostheses. The usefulness of 
WBCs labeled with Tc-99m hexame- 
thyl-propyleneam ine oxime in scin­
tigraphy of infectious bone and joint 
disease is not well established, but it is 
likely that the performance is similar 
to that of WBCs labeled with In-1 1 1 .
In a small g roup  of patients, Roddie et 
al (23) reported  good results with Tc- 
99m-labeled WBCs in scintigraphy. 
WBC scintigraphy shows high sensi­
tivity and  specificity in acute infec­
tion, especially w hen  the patient 's  
WBC count is elevated (5). O u r  s tudy 
indicates that scintigraphy performed 
with In - l l l - la b e le d  IgG also yields 
good results in low-grade infection 
w h en  the 48-hour imaging protocol is 
used. In acute infection, accurate im­
aging is possible within 24 hours 
w h en ev e r  images are obtained 4 and 
24 hours after injection.

In addition to low sensitivity in 
low-grade infection, the need for cell 
labeling facilities is ano ther  drawback

for the w idespread use of labeled- 
leukocyte scintigraphy. Moreover, 
isolation and labeling of WBCs is 
time-consuming and expensive and 
thus makes instantaneous p repara ­
tion impossible. The IgG-DTPA conju­
gate is readily available as a sterile, 
pyrogen-free kit for rapid labeling 
w ithout the need to handle  blood of 
patients. This is especially valuable in 
acute infection, w hen  results of scin­
tigraphy should be available in the 
shortest possible time. In acute infec­
tion it is possible to make an accurate 
diagnosis with In - l l l - la b e le d  IgG 
scintigraphy within 24 hours after 
referral to the nuclear medicine d e ­
partment.

Evaluation of chronic osteomyelitis 
with radiographs is difficult due  to 
lack of accuracy (1,16). Magnetic reso­
nance imaging could be an im portan t 
modality for obtaining additional in­
formation in this group  of patients 
(16).

Although the exact mechanism of 
accumulation of In - l l l - la b e le d  IgG in 
foci of infection remains to be eluci­
dated, we conclude that scintigraphy 
perform ed with In - l l l - la b e le d  IgG is 
a valuable technique for the evalua­
tion of infection in bones, joints, and 
joint prostheses. Because infection of 
the spine was studied in few patients, 
further studies are needed  to fully 
elucidate the role of scintigraphy p e r­
formed with In - l l l - la b e le d  IgG in 
infections of the axial skeleton.

O ne has to rem em ber that I n - l l l -  
labeled IgG, like all o ther rad iophar­
maceuticals used for imaging infec­

tion, accumulates in any inflamma­
tory focus, regardless of w h e th e r  the 
focus is infectious or sterile. However, 
in chronic recurrent low-grade infec­
tion, which is one of the major indica­
tions for scintigraphy perform ed with 
In - l l l - la b e le d  IgG, this distinction is 
of m inor importance, because a sterile 
inflammation in these areas is less 
likely to occur. In our experience, u p ­
take of In - l l l - la b e le d  IgG due  to ster­
ile inflammation, such as repair after 
recent fracture and w o u n d  healing 
after surgical procedures, disappears 
after 4^6 months. Until then, p ru d e n t  
in terpretation of scintigrams obtained 
with In - l l l - la b e le d  IgG is necessary 
to avoid false-positive results. ■
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