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prostheses 

S u m m a r y .  A series of  40 patients were studied, who 
were operated upon for  a painful total hip prosthe- 
sis, half  o f  which were infected. In each case, pre- 
operative scintigraphy was performed using Tc99, 
Ga67 and In111. The images obtained with Tc and 
Ga were compared with those o f  In111 and ana- 
lysed with respect to sensitivity, specificity, accuracy 
and the predictive value o f  a positive or negative 
test. Inl  l l had a predictive value o f  more than 90°/6 
and showed greater reliability in the diagnosis o f  an 
infection as the cause o f  a painful total hip pros- 
thesis. 

R~sum~. Etude d'une sbrie de 40 malades, op&~s 
en raison de douleurs aprds arthroplastie totale de 
hanche. La moitik d'entre elles btaient infect~es. On 
avait effectub dans chaque cas, avant l'intervention, 
une scintigraphie au Tc °9, au Ga 6z et d l'In 111. Les 
images obtenues avec le Tc 99 et le Ga 67 ont ~tb com- 
parbes ~ celles de l'In lu et analysbes en ce qui 
concerne la sensibilitb, la sp~cificitb, l'exactitude et 
la valeur prkdictive d'une rbponse positive ou nbga- 
tire. Celle-ci est sup&ieure gt 90% avec l'In ~ ,  qui se 
montre l'examen le plus fiable pour le diagnostic 
d'infection en prksence d'une prothdse totale dou- 
loureuse. 
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Introduction 

The  i n t r o d u c t i o n  o f  s c in t i g r aphy  1971, us ing  
Tc99m M D P ,  as a n o n i n v a s i v e  t e c h n i q u e  for  the  
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d i a g n o s i s  o f  o s t e o a r t i c u l a r  p a t h o l o g y ,  s i g n i f i e d  a 
c o n s i d e r a b l e  a d v a n c e  [17], a n d  the  s p e c i f i c i t y  o f  
t h e  m e t h o d  was  i n c r e a s e d  to  80% b y  the  s e q u e n -  
t i a l  u se  o f  Tc99  a n d  G a 6 7  [4, 5]. A n e w  t e c h n i q u e  
f o r  t he  d i a g n o s i s  o f  i n f e c t i o n ,  u s i n g  a u t o l o g o u s  
l eucocy tes  m a r k e d  wi th  I n l l l ,  has  been  in t ro-  
d u c e d  recen t ly  a n d  u sed  for  the  d i agnos i s  o f  sept ic  
l oosen ing  o f  h ip  p ro theses  [11, 12]. 

I n  o r d e r  to  c h e c k  the  u s e f u l n e s s  o f  th i s  tes t  as  
a m e a n s  o f  d i a g n o s i s  in  p a t i e n t s  w i t h  a p a i n f u l  to -  
t a l  h i p  p r o s t h e s i s ,  w e  h a v e  c o n t r a s t e d  the  d a t a  ob -  
t a i n e d  f r o m  s c i n t i g r a p h y  w i t h  t he  f i n d i n g s  in  p a -  
t i en t s  w h o  w e r e  l a t e r  o p e r a t e d  u p o n .  

Materials and methods 

A series of 20 cases where three was evidence of infection at 
operation was compared with a group of 20 selected at ran- 
dom from among those operated upon for loosening. In all 
cases scintigraphy had been undertaken using the 3 isotopes. 

In the infected group, symptoms appeared between 1 and 
11 years postoperatively, with an average time of 5 years. The 
average time in the aseptic group was 3.5 years, with a range of 
from 1-8 years. Radiographs, taken at the time when symp- 
toms appeared and showing the suspected cause of the pain, 
were available for 11 noninfected and 8 septic cases. Many of 
these were not diagnostic and in some cases misleading. Six of 
the infected patients had a sinus. 

A bacteriological examination was carried out in all cases. 
This was negative in those without infection and in 4 out of 20 
infected hips. The organisms isolated from the 16 positive cu- 
lures are shown in Table 1. The erythrocyte sedimentation rate 

Table 1. Micro-organisms isolated from 16/20 infected hips 

Staph. aureus 7 
Staph. epidermidis 3 
Streptococcus 1 
Proteus 1 
Pseudomonas 1 
Klebsiella 1 
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Fig. 1 a-c. Aseptic loosening: a Increased Tc uptake, especially in the femur; b Minimal Ga uptake; e Normal image with In TM 

Fig. 2a-e. Infected prosthesis, a Increased Tc uptake; b Intense Ga image, c Abnormal In image with a fistula track visible 
laterally 

and the leucocyte count were analysed for each group. We 
found an average value for the ESR of 72 in the infected hips 
(range 2-135) and 19 (range 2-65) in the noninfected group. 
This difference is statistically significant. However, there was 
no significant difference in the average figures for the leuco- 
cyte count of 7,926 for the infected hips and 7,486 for the 
others. 

Results 
Images  obta ined  with the sequential  use o f  Tc -Ga  
were considered positive for  infection when the 

Ga67 image was spatially inconguren t  with that o f  
the Tc99, or, if spatially congruent ,  o f  greater in- 
tensity [2, 9]. In l  11 images were considered posi- 
tive if more  intense than that o f  the cont iguous  
bone  and negative otherwise (Figs. 1-4) .  

Table 2 shows the results obta ined with each 
group  of  isotopes when c o m p a r e d  with the surgi- 
cal findings. Using this data,  the results, expressed 
as percentages,  have been c o m p a r e d  for  sensitivi- 
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Fig. 3a -d .  Loosening. Tc-Ga false positive, a X-Ray showing 
osteolysis and periosteal reaction suggesting infection; b Tc 
scintigraphy showing increased uptake; c Ga image also show- 
ing an increase in uptake in the femur; d Normal scintigra- 
phy with In compatible with no signs of infection at operation 

Table 2. Comparison of scintigraphic results with surgical 
findings 

Surgical evidence Tc-Ga In 

Infected prosthesis True + 14 19 
False - 6 1 

Aseptic prosthesis True + 18 18 
False - 2 2 

ty, specificity, accuracy and the predictive values 
of both positive and negative tests (Table 3). 

A greater degree of reliability can be observed 
with the use of Inl 11 in relation to Tc-Ga. 

Discussion 
Among the various causes of pain in patients with 
a total hip prosthesis the most frequent are loos- 
ening or infection [13]. 



166 M.A. G6mez-Luzuriaga et al.: Scintigraphy with Tc, Ga and In in painful total hip prostheses 

Fig. 4 a - c .  Infected prosthesis. Tc-Ga false negative, a High Tc uptake; b Normal Ga scintigraphy; c Intense uptake all around the 
prosthesis 

Table 3. Comparison of Tc-Ga and I Scans 

Tc-Ga In 

Sensitivity 75% 95% * 
Specificity 90% 90% + 
Accuracy 80% 92,5% * 
Predictive value of positive test 88% 91% + 
Predictive value of negative test 75% 95% * 

* significant at p < 0.05 
+ not significant 

In many cases, the problem of the difference 
between simple mechanical loosening and infec- 
tion cannot be solved by the usual diagnostic 
methods. The radiographic diagnosis may be evi- 
dent in late cases, but at an early stage, conven- 
tional films are often inconclusive. 

An ESR and a leucocyte count are the basic 
laboratory examinations to be evaluated. It is gen- 
erally accepted that an ESR above 30 mm. and a 
leucocyte count of  above 11,000 suggest the cause 
to be an infection [3], but it is not unusual for the 
ESR to be raised in aseptic loosening, or for other 
reasons. A normal ESR may be observed in some 
patients with an infection. 

Tc scintigraphy [6, 8] is most valuable as an 
initial test, because the existence of loosening may 
be discounted if the test is negative. However,  the 
low specificity of  this test means that it is not val- 
id for differentiating whether or not the cause of  
loosening is infection [18]. 

The sequential use of  Tc-Ga has helped to in- 
crease the specificity of  scintigraphy [7, 14, 15], 
but the large number of  false negatives that we 
have observed must be taken into account. Some 
authors [1, 16] have ascribed a high validity to this 
test for the detection of  low grade chronic infec- 
tions in the evaluation of a painful hip prosthesis. 
In our series Inl 11 was more reliable, with signifi- 
cantly higher values for sensibility, acuteness and 
negative test prediction, than those obtained with 
the use of  Tc-Ga [10]. 
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