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Abstract: The differentiation of septic and aseptic total knee arthroplasty (TKA) loosening often generates major difficulties. 

Nuclear medicine imaging of infection has proven to have a high potential. Therefore, we evaluated the diagnostic accuracy of 
99m

Tc-DPD triple-phase bone scintigraphy (TPBS) in combination with 
99m

Tc-labelled antigranulocyte antibody (BW 250/183) 

for the differentiation of septic and aseptic TKA loosening. Eighty seven patients with 94 TKA were investigated between 

2003 and 2007. TPBS was classified as abnormal when an increased blood supply and increased bone uptake around the TKA 

was visible. BW 250/183 was considered positive for infection, when the activity around the TKA increased from 4 hr to 24 hr 

by more than 10% as compared with normal bone marrow images after injection of the radioabelled monoclonal anti-

granulocyte antibody. TPBS was true positive for septic and aseptic loosening in all patients, whereas false positive results for 

septic loosening were found in 9/20 cases (n=45%). False positive results with TPBS were correctly diagnosed by a negative 

BW 250/183 scan. These results suggest that TPBS is highly sensitive for the diagnosis of TKA loosening, whereas BW 

250/183 allows for a specific diagnosis of periprosthetic infection. The combination of both is complementary and increases in 

diagnostic accuracy significantly (p<0.001). 

Level of Evidence: Level II, diagnostic study. See the Guidelines for Authors for a complete description of levels of evidence. 

Keywords: TKA, diagnostic imaging, infections. 

 Some complications of joint replacement surgery are easily 
diagnosed, such as fracture or dislocation of arthroplasty. 
However, differentiating infection from aseptic loosening is

 

difficult because, these entities may appear remarkably similar 
in clinical

 
and histopathological examination. Clinical signs 

and symptoms,
 
laboratory tests, radiography, and joint aspira-

tion are either insensitive,
 
nonspecific, or both. Cross-sectional 

imaging modalities are
 
hampered by artifacts produced by the 

prosthetic devices themselves.
 
Radionuclide imaging is not 

affected by the presence of metallic
 
hardware and is, therefore, 

useful for evaluating the painful prosthesis. Bone scintigraphy 
has proven to be useful as a screening test,

 
despite an overall 

accuracy of only 50%–70%, because normal results
 
essentially 

exclude a prosthetic complication [1-7], i.e. its negative predic-
tive value is higher than 90%. Bone scintigraphy is widely 
available, easy to perform, and

 
highly sensitive. Most investi-

gators would agree that a
 
study with normal results (i.e., one in 

which the periprosthetic uptake
 
is indistinguishable from that of 

the surrounding non-articular bone)
 
provides strong evidence 

against a prosthetic abnormality [8]. However, the significance 
of increased periprosthetic

 
uptake is less certain and, in many 

cases, may not allow to differentiate between septic and aseptic 
loosening. 
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 The 90% accuracy
 
of 

99m
Tc-labelled leukocyte or 

99m
Tc-

labelled anti-granulocyte antibody (BW 250/183, Scintimun®, 
Granulocyte) imaging is the highest among

 
available radionu-

clide studies for imaging infection. Its success is due to the 
fact,

 
that leukocyte imaging is most sensitive for detection of 

neutrophil-mediated
 
inflammation (i.e., infection) [1,7]. Imag-

ing infection using radiolabelled leukocytes or radiolabelled 
monoclonal anti-granulocyte antibodies has shown to be most

 

useful for detecting neutrophil-mediated inflammatory proc-
esses.

 
Thus, at least in theory, imaging infection is particularly 

useful for distinguishing between the inflamed aseptical painful 
prosthesis, in which neutrophils are generally absent,

 
and on 

the other hand, the infected prosthesis, in which neutrophils 
invade and are present [8, 1]. However, a normal result of la-
belled leukocytes or immunoscintigraphy alone does not give 
sufficient evidence against a prosthetic abnormality [1, 8, 9]. 

 We asked whether TPBS and BW 250/183 are reliable im-
aging tools for resolving the problem of TKA loosening. The 
specific questions asked were whether TPBS and BW 250/183 
alone were sufficient for the differentiation of septic and asep-
tic TKA loosening and whether the combination of both meth-
ods gave superior, i.e., complementary results. Furthermore, we 
asked whether there is a correlation of the imaging results and 
laboratory findings. 

MATERIALS AND METHODS 

 The present study is a retrospective evaluation of clinical 
data available concordant with local ethics committee 
approvals. The evaluation of patient data was anonymous. For 
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this study, 87 patients (mean age 72±9 years), 22 males and 65 
females, referred to the nuclear medicine department with pain-
ful TKAs were examined. All patients were under care of or-
thopaedic specialists with an interest in TKA surgery. A total 
of 120 TPBS were requested (including 8 patients who had 
repeated investigations either because of inconclusive results 
from the first study or because of a change in symptomalogy 
over time) and performed on these patients between 2003 and 
2007. Twenty patients with suspected septic TKAs were further 
investigated with the monoclonal antigranulocyte antibody ( 
BW 250/183) three days after TPBS. The average age at sur-
gery was 71.9 years. The mean time period between surgery 
and the onset of symptoms, which made the TPBS and BW 
250/183 necessary, was 11.5 months (range 2 months – 5 
years). 

Triple Phase Bone Scintigraphy (TPBS) 

 Triple phase bone scintigraphies were performed immedi-
ately after injection of 600 MBq of 

99m
Tc-DPD, after 1 min and 

after 3 hrs. For all studies the same imaging protocol (Prism 
2000, Picker, Cleveland, Ohio; parallel hole, low energy, high 
resolution (LEHR) collimator using the 140-keV Tc-99m peak; 
128x128 matrix; time of acquisition was 60 sec immediately 
after injection, 3 min during the blood pool phase and 10 
min/image for delayed single spot views) was used. All images 
were interpreted independently by two board certified and ex-
perienced nuclear medicine physicians. Due to own published 
data [11], the quantification of bone scintigraphy was of little 
value and a comparison with the other knee was often difficult 
in case of bilateral prosthesis or controlateral degenerative 
change. For the purposes of this study, the results were summa-
rized into two groups. A normal scintigraphy was one where 
the uptake was entirely within normal limits, an abnormal 
study showed evidence of increased uptake in one or both 
components of the prosthesis. This could be on either one or all 
three phases of the investigation. For the purposes of this study, 
investigations showing only mild or questionable increased 
uptake, were nevertheless considered to be abnormal. 

 In those scintigraphies which were definitely abnormal, 
loosening was felt to be most likely, if the blood pool images 
were normal and the late static images in anterior/posterior or 
lateral view showed focal or generalized increased uptake. In-
fection was considered most likely, if blood pool and static 
images were abnormal. In these cases further investigation was 
performed with BW 250/183. 

Monoclonal Antigranulocyte Antibody Scintigraphy (BW 

250/183) 

 Characterisation of the Antibody. The murine monoclonal 
antibody (BW 250/183, CIS bio international, France) is an 
IgG1 isotype, that recognizes the 180-kDa glycoprotein non-
specific cross reacting antigen (NCA-95), which is expressed 
on the surface of granulocytes, myelocytes and promyelocytes 
[15]. 

 Labeling Procedure and Application. One milligram of the 
lyophilized intact antibody was labelled with freshly eluted 
1850 MBq (50 mCi) 

99m
Tc pertechnetate according to the 

Schwartz method [16]. The incubation was performed for 10 
min at room temperature. Briefly, after incubation the activity 
was calculated for the body mass and age of the patient, 

resulting in a injected activity of 550-750 MBq per patient. 
Consequently, the antibody protein amount injected was 
between 200 and 250 g of the antibody, labelled with 550-750 
MBq 

99m
Tc-pertechnetate. The tracer was slowly injected via a 

permanent venous catheter within 2-3 min. 

 Anterior and posterior whole-body scans as well as single 
spot view scans of the knees (anterior, posterior and lateral 
views) were obtained at 4 and 24 hrs p.i. using a double headed 
gamma camera (Prism 2000, Picker, Cleveland, Ohio) with a 
parallel hole, high resolution, low energy (LEHR) collimator 
using the 140-keV Tc-99m peak, a 256x256 matrix and a pre-
selected time of 25 min/image for whole-body scans and 10 
min/image for single spot views. 

 Scintigraphic evaluation. The scans were read by two in-
dependent readers and the evaluation was done quantitatively 
as described by Klett et al. [1, 12]. The activity around the knee 
prosthesis was compared with the activity of the pelvic bone 
marrow, using regions of interest (ROI). Bone marrow regions 
were drawn as large as possible, and the shape and size of the 
regions around the knee depended on the shape and size of ac-
tivity in this area. The regions were copied from early to late 
phase views. According to Klett et al. [1], septic arthroplasty 
was present if the ratios in one of the regions around the TKA 
increased by more than 10% from the early to the late phase. It 
has been demonstrated that the threshold of 10% allows a dif-
ferentiation between septic and aseptic abnormalities of joint 
prostheses [1, 12, 13]. 

 A scan was regarded as true positive, when an infectious or 
inflammatory cause for the abnormal uptake was confirmed by 
biopsy, culture, conventional X-ray, MRI and improvement of 
the physical disability under specific, e.g., antibiotic, therapy. 
A scan was scored as false-positive, when an infectious or 
inflammatory cause of the uptake was not confirmed by other 
investigations. 

 A false-negative scan was defined as a scan without 
abnormal uptake around the TKA, while an infectious or 
inflammatory cause was subsequently established by one of the 
other methods. A true negative scan was defined as a normal 
scan obtained in a patient with suspicious TPBS for infection 
and no infectious or inflammatory cause could be found during 
subsequent extensive investigations and during 3-month 
follow-up. The same study protocol was already used by Klett 
et al. in a similar study [1]. 

 Histological evaluation. The Mirra recommendations [14] 
were applied. Histological specimens were classified as a.) 
severe, if pus, necrotic granular plasma cells, lymphocytic infil-
trate or plasma cells and lymphocytes only, b) moderate, if 
plasma cells, lymphoplasma-cellular infiltrates, beginning 
granulation and scar tissue or c) mild, if very little lympho-
plasmacellular infiltrate, mostly sclerosis and scar tissue were 
present. 

 Observers evaluating histological samples and TPBS, BW 
250/183 were not aware of the related diagnoses in the individ-
ual cases. 

Patient Case Records 

 Patient case records were reviewed and details of other in-
vestigations including plain radiography, relevant clinical find-
ings and outcome were obtained. The results of arthroscopy, 
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open surgery and extended clinical follow-up were available in 
all patients. The outcome of each patient was categorized into 
one of the following groups: 

1. Normal 

2. Loose prosthesis 

3. Infected prosthesis 

 Clinical findings were correlated with the results of TPBS 
and BW 250/183. 

Statistics 

 Imaging sensitivity, specificity, positive predictive and 
negative predictive values and diagnostic accuracies, were cal-
culated according to the standard algorithms. Data were ex-
pressed as mean values with standard deviations, x ± s.d. In-
vitro laboratory tests were analyzed for significant differences 
using the paired Student´s t-test. 

RESULTS 

 Characteristics of the TPBS Group Alone. TPBS proved to 
be highly sensitive for the diagnosis of TKA loosening but only 
moderately specific for the differentiation of septic or aseptic 
problems. Data from 87 patients with 94 total TKAs (sympto-
matic n=79, asymptomatic n=8) were included in the present 
study. TPBS showed true positive results for infected arthro-
plasty loosening in 55% and false positive results in 45% of 
patients. The reason for the false positive results in these pa-
tients was predominantly a strong aseptic inflammation of the 
TKA due to too close narrowing of the patella (retro patellar 
joint face) (Fig. 1). False positive results were also seen in de-
layed TPBS images when a slightly increased uptake was no-
ticed in projection to the medial and lateral part of the proximal 
tibia in patients with micro fractures due to overweight, statical 
misbalance or overstressing the TKA within the first four to 
eight weeks after implantation (n=6) (Fig. 2). Initial signs and 
symptoms of aseptic TKA loosening were correctly seen in 
patients fifteen months after the implantation with increased 
uptake at the medial and posterior part of the proximal tibia in 
18/23 patients (Fig. 3), whereas only 5/23 patients had signs of 
loosening in the lateral and posterior part of the proximal tibia. 
Therefore, the sensitivity, specificity, the positive and negative 
predictive value and accuracy of TPBS for the detection of 
septic TKA loosening was 100%, 85%, 55%, 100%, and 73%, 
respectively. 

 Characteristics of the BW 250/183 Group Alone. BW 
250/183 proved to be highly specific for the diagnosis of pe-
riprosthetic infection but BW 250/183 alone did not allow the 
diagnosis of aseptic TKA loosening. Ten positive BW 250/183 
results were true positive: activity ratios increased by between 
19% to 115% (Fig. 4). Three positive BW 250/183 results were 
false positive; activity ratios increased in these cases by be-
tween 12 to 35%. In two patients with aseptic loosening of the 
TKA, BW 250/183 correctly excluded an infection but did not 
allow to exclude loosening. Therefore, the sensitivity, specific-
ity, the positive and negative predictive values and accuracy of 
BW 250/183 scintigraphy were calculated as 91%, 66%, 76%, 
85%, 80%, respectively, for septic loosening. 

 Characteristics of the Combined TPBS and BW 250/183 

Group. A statistically significant increase in overall diagnostic 
values over 90% for imaging TKA loosening could be achieved 

when the results of the TPBS group and the BW 250/183 group 
were combined (p<0.001). All patients (n=9) false positive for 
infected TKA loosening with TPBS were correctly diagnosed 
with BW 250/183 as aseptic. On the other side, aseptic loosen-
ing of TKA missed with BW 250/183 (n=2) was correctly di-
agnosed with the delayed TPBS images due to higher anatomi-
cal resolution. False positive results for BW 250/183 (n=3) due 
to synovitis showed only decent increase in blood flow in pro-
jection of the synovial area, thus an infection of the TKA 
seemed absent with TPBS. 

 Labaratory Findings. There was a strong correlation be-
tween WBC, ESR, CRP and the results of BW 250/183 (p > 
0.0001). WBC tended to be normal in patients with moder-
ate/mild osteomyelitis, ESR and CRP was moderately in-
creased in these patients (Tabl. 1,3). In cases of severe osteo-
myelitis, WBC, ESR and CRP were significantly higher (Tabl. 
1,3). CRP showed significant differences (p<0.0001) between 
the classes of infection. Significant differences (p>0.0001) 
were also seen for ESR and WBC between severe/moderate 
and severe/mild infections. 

DISCUSSION 

 The rate of infection following primary implantation is 
about

 
1% for hip prostheses and 2% for knee prostheses. The 

rates of
 
infection following revision surgery is somewhat 

higher: about
 
3% for hip replacements and 5% for knee re-

placements [18]. About one-third of
 
these infections develop 

within three months, another third develop
 
within one year, and 

the remainder develop more than one year after
 
surgery. At 

histopathological analysis, the inflammatory reaction accom-
panying the infected prosthesis is identical to

 
that present in 

aseptic loosening, with one important difference: Neutrophils, 
usually absent in aseptic loosening, are invariably

 
present in 

large numbers in infection [4, 7].
 
For this reason an increasing 

number of surgeons express interest in early and specific dif-
ferential diagnosis between septic an aseptic TKA loosening. 
This study attempted to answer these questions by comparing 
patient outcome, laboratory and scintigraphic results, and the 
need for revision in patients after having received a TKA. 
These questions are important because, during the next few 
decades, the total number of TKAs performed in the United 
States is expected to increase more than five-fold from ap-
proximately 428,000 in 2005 to nearly 2.16 million by 2030 
[21-23]. 

 There are different publications supporting that 
99m

Tc-MDP 
bone scan more often gives false positive results under certain 
circumstances. The authors [24, 25] found that 20% of patients 
show an increased uptake in the asymptomatic knee one year 
after surgery and 12.5% at two years after surgery. It was con-
cluded that 

99m
Tc-MDP bone scanning could not differentiate 

loosening from early bone remodelling. 

 In the present study, the number of false positive results 
seen with increased blood flow and mildly increased activity in 
the delayed images was noticed more often, leading to a low 
positive predictive value and an accuracy of 55% and 76%, 
respectively, for septic loosening. The reason for the increased 
blood flow was in 9/20 patients a strong inflammation of the 
TKA due to narrowing of the retro patellar region and the ar-
throplasty with consecutively strong irritation and aseptic in-
flammation. In 6 patients false positive results were also seen  
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Fig. (1). Sixty six year old female patient with increased blood flow due to postoperative narrowing of the retro patellar space. An infection was 

correctly excluded, the increased blood flow was decent and localized to the upper part of the patella and supra patellar region. Imaging infection 

with BW 250/183 showed decreasing activity over time. 

 

Fig. (2). Increased uptake at the delayed TPBS of the medial and posterior part of the proximal tibia in a 57 year old male patient with micro frac-

tures due to statically misbalance or overstressing the TKA five months after implantation. 
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Fig. (3). A 77 year old female patient with clinical signs and symptoms of aseptic TKA loosening was correctly diagnosed with TPBS showing 

strong increased uptake uptake at the medial and posterior part of the proximal tibia. Furthermore, the TKA synovitis was primarily due to in-

creased blood flow at the patella and minor due to arthroplasty loosening. 

 

Fig. (4). Seventy-eight year old female male patient with septic loosened TKA. Typically TPBS showed increased blood flow and increased up-

take in the delayed images around the complete TKA. BW 250/183 had an activity ratio increased by 29%. 
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Table 2. Statistical Evaluation of Scintigraphy with TPBS and 

BW 250/183 Findings in Patients with Suspected Sep-

tic Loosening of TKA 

 

TPBS BW 250/183  

Septic Loosening of Knee Arhroplasty 

 Sensitivity  

Specificity  

Positive PV  

Negative PV  

Accuracy  

100%  

85%  

55%  

100%  

73%  

91% 

66% 

76% 

85% 

80% 

Bioptical findings, intraoperative results and histology were used as gold standard for final 

diagnosis.  
Abbreviations used are: PV: predictive value. 

 

in delayed TPBS images when little increased uptake was no-
ticed in projection of the medial and lateral part of the proximal 
tibia in patients with micro fractures due to overweight, statical 
misbalance or overstressing the TKA. 

 In all of these patients, a correct diagnosis was possible 
with BW 250/183 instead. BW 250/183 correctly excluded an 
infection in all patients with increased blood flow due to in-
flammation and irritation as well as in all patients with micro-
fractures, overstressed or not completed remodelling of the 
TKA, which showed mild increased uptakes in the delayed 
99m

Tc-DPD bone scan images. The explanation for this is that a 
significant number of cases of aseptic loosening are

 
the result 

of an inflammatory-immune reaction. Histopathologic
 
exami-

nations of failed prostheses show a synovia-like pseudomem-
branous

 
structure that develops at the cement-bone interface. 

The cellular
 
composition of the pseudomembrane is varied: 

Histiocytes are
 
seen most frequently (95% of specimens), fol-

lowed by giant cells
 
(80%) and lymphocytes and plasma cells 

(25%). Neutrophils are
 
present in less than 10% of cases [26-

32].
 

 Recently, there are several studies with 
99m

Tc-HMPAO-
labelled leukocytes and 

99m
Tc-labelled anti-granulocyte anti-

bodies for imaging infection of hip and knee arthropathies (16, 
15). Generally,

 
when 

99m
Tc-HMPAO-labelled leukocytes and 

99m
Tc-labelled anti-granulocyte antibodies were used without 

other radionuclides or radiographic images, interpretation of 
these studies had been based

 
on either the intensity of peripros-

thetic labelled leukocyte/antigranulocyte antibody activity in 
comparison with various reference points or

 
a grading system 

of periproshtetic uptake (. The reported
 
sensitivity of the proce-

dure using these criteria was generally between 50% and 
100%, and its specificity was between 45% and 100% with low 
percentages of diagnostic accuracy. An increase of diagnostic 
accuracy could be achieved when using the quantitative evalua-
tion of granulocyte migration as described by Klett [1] et al. 
The employed quantitative interpretation of the time-activity 
course requires migration of antibody-labelled circulating 
granulocytes into the inflamed focus. While there is also non-
specific extravasation of the free antibody into inflamed areas, 
accumulation of activity in the inflamed focus is largely caused 
by this specific mechanism. Our data of the present study give 
similar results as the data presented by Klett et al. [1] with re-
spect to a high sensitivity of 91% and a negative predictive 
value of 85%. Instead, differences were seen with a specificity 
of 66%; these results are lower as compared with the data of 
Klett et al. in a similar patient population and comparable with 
other studies [20-25]. The reason for this are 3 patients with 
false positive results due to unspecific synovitis. 

Table 1. Description of All Patients with an Established Diagnosis of Septic Knee Arhtroplasty Loosening 

 

Patient 
Age 

Years 
Sex 

Fever 

(Weeks) 

CRP 

(mg/L) 
ESR (mm/h) 

Leucocyte 

Count/mm
3
 

Isolated  

Microorganism 
Blood flow Localization BW 250/183 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

68 

56 

54 

62 

78 

62 

76 

75 

59 

83 

84 

m 

f 

f 

f 

m 

f 

m 

f 

f 

m 

f 

--- 

3 

11 

5 

--- 

4 

--- 

--- 

--- 

4 

--- 

71 

62 

44 

101 

105 

--- 

72 

82 

53 

58 

71 

68 

45 

36 

---- 

72 

52 

--- 

68 

54 

--- 

66 

11300 

9800 

8800 

12250 

13200 

---- 

---- 

9400 

8300 

---- 

---- 

Staph. Epiderm. 

Strept. Viridans 

Staph. Epiderm. 

Strept. Viridans 

E. Coli 

Staph. Epiderm. 

----- 

Strept. Viridans 

Staph. Aureus 

Staph. Epiderm. 

Staph. Aureus 

+/+/+ 

+/+/- 

+/+/- 

+/+/+ 

+/+/+ 

+/+/- 

+/-/- 

+/+/+ 

+/+/+ 

+/+/+ 

+/+/+  

Arthro. 

Prox. tibia 

Prox. tibia 

Arthro. 

Arthro. 

Arthro. 

Prox. tibia 

Retro. Pat. 

Arthro. 

Retro. Pat. 

Prox. tibia 

+/+/+ 

+/+/- 

+/+/- 

+/+/- 

+/+/+ 

+/+/+ 

+/-/- 

+/+/- 

+/+/+ 

+/+/- 

+/+/- 

Mean 68.33 5.40 62.9 74.60 10407.00 

x±s.d.  8.18 1.10 10.1 15.22 1428.21 

Normal Values: CRP 8.0mg/L, WBC 4.0-11.0x109/L,  ESR <15mm/h 

Abbreviations used are: CRP-C-reactive Protein, ESR- erythrocyte sedimentation rate, WBC- white blood cell count (leukocytes), Strep.: streptococcus, Staph.: staphylococcus, Epiderm.: 

epidermidis, Aureus: aureus, Blood flow: phase one and two of TPBS, Localization: localization of loosening or infection, Arthro.: Arthroplasty, Prox. tibia: proximal tibia, me-

dial/lateral/posterior or anterior part of the proximal tibia, Retro. Pat.: retropatellar region, +/+/+ or -/-/-: intensity of blood flow visually and +/+ or -/- increase/decrease in uptake over time 
for BW 250/183. (Patient 7 had decent increased blood flow, strong uptake in delayed TPBS and was classified false positive with BW 250/183) 
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Table 4. Overall Statistical Analysis of TPBS and BW 250/183 

in Patients with Suspected Septic and Aseptic Loosen-

ing of TKA 

 

TPBS/BW 250/183  Overall Statistics 

Sensitivity  

Specificity  

Positive PV  

Negative PV  

Accuracy  

94% 

88% 

89% 

95% 

89% 

 

 If considered separately, in the present study, TPBS and 
BW 250/183 showed considerably high numbers of false posi-
tive results of nine and three patients, respectively. Statistically, 
these false positive results lead to low positive predictive val-
ues for TPBS and BW 250/183 with 55% and 76%, respec-
tively, and a comparably low diagnostic accuracy of in between 
73 and 80%. A significant increase in positive predictive values 
and diagnostic accuracy of more than 90% for imaging TKA 
loosening could be achieved in the present study, when the 
results of the TPBS group and the BW 250/183 group were 
combined. All patients (n=9) who were false positive for in-
fected TKA loosening with TPBS were correctly diagnosed as 
aseptic with BW 250/183. On the other hand, aseptic loosening 
of TKA missed with BW 250/183 (n=2) was correctly diag-
nosed with the delayed TPBS images due to higher anatomical 
resolution. False positive results for BW 250/183 (n=3) due to 
synovitis showed only decent increase in blood flow in projec-
tion to the synovial area, thus an infection of the TKA seemed 
absent with TPBS. Furthermore, one patient with low grade 
infection after year long antibiotic therapy missed with BW 
250/183 showed almost normal blood flow with TPBS but 
strong uptake in the delayed TPBS scans, thus a chronic septic 
TKA loosening was suspected. The combination of both imag-

ing modalities gave comparable results with PET for septic 
arthropathies and better results as described in the literature for 
conventional radiography [25], CT or MRI [4] when consid-
ered alone. In case of aseptically loosened arthropathies, the 
combination of TPBS and BW 250/183 is even superior as 
compared to PET [30-38]. 

 As compared with CT, MRI and PET, the combination of 
TPBS and BW 250/183 is less expensive and gives reliable and 
fast results within two to three days. For this reason the combi-
nation of TPBS and BW 250/183 has proven to be an important 
tool for imaging infection which allows specific differentiation 
between septically and aseptically loosened arthropathies. 

CONCLUSION 

 TPBS and BW 250/183 alone are useful in the assessment 
of painful TKA. TPBS is highly sensitive for the diagnosis of 
arthroplasty loosening, whereas BW 250/183 allows specific 
diagnosis of periprosthetic infection. Both methods alone have 
high negative predictive values, but the combination of both is 
complementary and increases in diagnostic accuracy and posi-
tive predictive value for final diagnosis of TKA loosening. 
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Table 3. Description of All Patients with False Positive Increased Blood Flow Due to Narrowing of the Retropatellar Region (n=7) and 

Aseptic Loosening of TKA (n=2) 

 

Patient 
Age 

Years 
Sex 

Fever 

(Weeks) 
CRP (mg/L) ESR (mm/h) Leucocyte Count/mm

3
 Localization Blood Flow BW 250/183 
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2 
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7 

8 
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85 
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81 

67 

m 

m 
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f 

f 

f 

m 

f 

---- 

---- 
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3 
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33 

44 

48 
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39 

51 

39 

9 

7 
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22 

31 

18 
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19 
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3600 

4200 
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2500 

Retro. Pat. 

Retro. Pat. 

Retro. Pat. 

Arthro. 

Retro. Pat. 

Arthro. 

Retro. Pat. 

Retro. Pat. 

Retro. Pat. 

+/+/+ 

+/+/+ 

+/-/+ 

+/+/- 

+/+/+ 

+/+/- 

+/+/+ 

+/+/+ 

+/-/- 

+/-/- 

+/-/- 

+/-/- 

+/-/- 

+/-/- 

+/-/- 

+/-/- 

Mean 70.34 2.6 17.6 3320.00 

x±s.d. 19.65 0.45 9.04 560.40 

Normal Values: CRP 8.0mg/L, WBC 4.0-11.0x109/L, ESR <15mm/h 

Abbreviations used are: CRP-C-reactive Protein, ESR- erythrocyte sedimentation rate, WBC- white blood cell count (leukocytes), Retro. Pat.: narrowing of the retro patellar region and the 

arthroplasty, Arthro.: Arthroplasty, Blood flow: phase one and two of TPBS, +/+/+ or -/-/-: intensity of blood flow visually and +/+ or -/- increase/decrease in uptake over time for BW 
250/183. 
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