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Abstract
Purpose To identify differences between three-phase bone
scan and SPECT/CT (TBS) and WBC SPECT/CT (WS) and
compare diagnostic accuracies of each modality in patients
with suspicious post-traumatic osteomyelitis (OM).
Methods Twenty-one patients with suspicious post-traumatic
OMwere enrolled. All patients performed TBS and WS with-
in 1 week. Foci ofMDP andWBC accumulation were divided
into three categories: bone (OM), soft tissue (soft tissue in-
flammation; STI), negative for inflammation (NI).
Confirmative diagnosis was made upon operative pathology
or long-term clinical follow-up.
Results Of 21 patients, four OM, eight STI, nine NI were
finally diagnosed. TBS diagnosis was correct in three of four
positive cases and nine of 17 negative cases. Sensitivity, spec-
ificity, accuracy, positive predictive value (PPV), negative
predictive value (NPV) of TBS were 75 %, 52.9 %, 57.1 %,
27.3 %, 90 %. WS diagnosis was correct in two of four pos-
itive cases and 17 of 17 negative cases. Sensitivity, specificity,
accuracy, PPV, NPV were 50 %, 100 %, 81.0 %, 100 %,
89.5 %. Twelve of 21 cases showed agreement between
TBS and WS. TBS misdiagnosed nine cases (six STI and
two NI as eight OM; one OM as one STI), while WS
misdiagnosed four cases (two OM as two STI; two STI as

two NI). Combining results from TBS and WS led to better
diagnostic accuracy (91.7 %) than either TBS or WS alone.
Conclusion TBS and WS showed moderate agreement in as-
sessment of clinically suspected post-traumatic OM. WS bet-
ter evaluated inflammation than TBS. WS tended to underes-
timate inflammation whereas TBS tended to overestimate in-
flammation. Combining TBS and WS enhanced diagnostic
accuracy.
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Introduction

Osteomyelitis (OM) is one of the most serious complications
of surgery or trauma. Despite advances in operative and anti-
biotic therapy, OM often fails to respond to treatment, thus
leading to a chronic clinical course [1]. Post-traumatic OM is
defined as the bone infection resulting from an open fracture
or surgical procedure involving the bone. The incidence of
bone infection after open fracture is 2 to 16 %, depending on
the severity of the trauma and type of therapy [2]. Many cases
of acute bone infection progress to chronic infection, and ac-
curate diagnosis is essential to determine treatment [1, 3].

Computed tomography (CT) detects cortical bone changes
in chronic OM, however this modality is not good at detecting
the early stage of bone infection. Magnetic resonance imaging
(MRI) shows high sensitivity (82–100 %) and specificity (75–
96 %) in the early stage of OM, but its abilities can be ham-
pered by prosthesis insertion or trauma [4–8].

Nuclear imaging using 99mTc-methylene diphosphonate
(MDP) or white blood cell (WBC) has played an important
role in the evaluation of bone infection since altered bone
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metabolism precedes anatomical changes. Three-phase bone
scan and WBC scan have been performed to diagnose OM.
99mTc-MDP three-phase bone scan has high sensitivity (82 %)
but quite low specificity (25 %) for detecting bone infection
[9] because localized uptake on the bone scan does not indi-
cate active infection itself but increased osteoblastic activity.
WBC scan with 99mTc-hexamethylpropyleneamine oxime
(HMPAO)-labeled WBC shows higher specificity (60–68 %)
than three-phase bone scan [9]. The results are derived from
autologous WBCs representing inflammation. However, both
image modalities are limited by poor imaging resolution.
Single-photon emission computed tomography/computed to-
mography (SPECT/CT) is a recently introduced hybrid imag-
ing modality, which offers anatomical information to over-
come the inherent scintigraphic shortcoming of poor imaging
resolution. Bone SPECT/CT and WBC SPECT/CT (WS) en-
hance diagnostic accuracy as they combine metabolic and
anatomical data.

Several studies have demonstrated the usefulness of
99mTc-MDP bone SPECT/CT or 99mTc-HMPAO-labeled
WS for differential diagnosis of bone and joint infection
[10–14]. Bone SPECT/CT improves diagnostic evaluation
of OM by excluding false positives and equivocal find-
ings [10]. WS improves localization of lesions in cases of
suspected OM [11, 12] and prosthesis infection [13].
Some authors have emphasized that dual imaging
methods using both bone SPECT/CT and WS can im-
prove the diagnosis of diabetic foot infection [14].

To our knowledge, no study has directly compared the
results of three-phase bone scan and SPECT/CT (TBS) and
WS. In this study, we figured out how different they are from
each other and compared diagnostic accuracies of each imag-
ing modality for patients with clinically suspicious post-
traumatic OM.

Materials and Methods

Patients

Subjects were retrospectively enrolled in this study among
those who underwent both 99mTc-MDP TBS and 99mTc-
HMPAO-labeled WS between February 2014 and October
2015. Data were collected from symptomatic patients with
a history of trauma who were clinically suspicious of OM
and for whom the time interval between TBS and WS was
1 week or less. Twenty-one patients were included in this
study. All had clinical symptoms of OM (mostly pain,
swelling and redness with or without fever), and their
abnormal laboratory data (elevated WBC count, erythro-
cyte sedimentation rate (ESR), and C-reactive protein
(CRP)) was reviewed.

Imaging Protocol

Bone SPECT/CT was performed after 99mTc-MDP three-
phase bone scan. At first, blood flow, blood pool, and delayed
bone images were obtained. After administration of 99mTc-
MDP, ranging from 1110 MBq to 1295 MBq, a blood flow
image was sequentially obtained for 60 s, immediately follow-
ed by a blood pool image. Blood pool image acquisition was
completed within 10 min of tracer injection. The delayed im-
age was acquired 3 to 4 h after injection. Continuous whole
body bone scanning was performed with a dual-head gamma
camera (ECAM, Siemens) and a low-energy high-resolution
collimator in a 256 × 1024 matrix. Bone SPECT/CTwas per-
formed on the suspicious area. SPECT images were taken
with dual-head gamma cameras (Symbia T16, Siemens)
equipped with a low-energy high-resolution collimator in con-
tinuous step-and-shoot mode (64 steps over 180°, 15 s/step).
The CT component used a vendor-provided CARE dose with
a tube current of 20–345 mA; tube voltage of 80, 110, and
130 kV; and 5-mm thickness. The SPECT images were recon-
structed by 3D-OSEM iterative image reconstruction into a
256 × 256 matrix.

Thirty-five mL of venous blood was drawn into a 50-mL
plastic syringe for WBC scan. WBCs were isolated and la-
beled with 99mTc-HMPAO at an average labeling yield of
80%. The radiolabeledWBCswere reinjected into the patient.
The injected dose of 99mTc-HMPAO-labeled WBC ranged
from 1295 to 1480 MBq. The whole body planar image was
obtained 4 h after intravenous administration with a dual-head
gamma camera (ECAM, Siemens) and a low-energy high-res-
olution collimator in a 256 × 1024 matrix. WS was performed
on the suspicious area immediately after planar imaging was
done. The SPECT and CT components and image reconstruc-
tion of the WS were conducted in the same way as the bone
SPECT/CT, with the exception of the SPECTscan speed. Due
to the relatively low radioactivity count, a WBC SPECT scan
speed of 25 s/step was used instead.

Final Diagnosis

Final diagnosis was made upon either pathology from surgery
or clinical follow-up by an experienced orthopedic surgeon
over at least 5 months. In specimens, OM was confirmed
when inflammatory cells were found in bone tissue. If inflam-
mation was absent in bone tissue but present in surrounding
soft tissue, then soft tissue inflammation (STI) was diagnosed.
Final diagnosis criteria by clinical follow-up is as follow: OM,
if clinical symptoms did not subside or inflammatory markers
including WBC, ESR, CRP remained elevated after antibiotic
administration for 4 weeks; and STI, if clinical symptoms
subsided or inflammatory markers decreased after antibiotic
administration for less than 4 weeks; and negative for
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inflammation (NI), if clinical symptoms improved without
any medical or surgical intervention during the follow-up
period.

Image Analysis

Two nuclear medicine physicians reviewed both TBS andWS
images independently. When the two physicians did not give
concordant ratings, they reached consensus by discussion.
The TBS was considered to indicate OM if focal increased
perfusion, blood pool, and corresponding bone uptake was
present; and STI if increased perfusion and blood pool was
present without increased bone uptake; and NI if increased
perfusion, blood pool, and bone uptake was absent. Focal
accumulation on the WBC scan was considered to indicate
OM if accumulation was present in the bone of suspicion;
and STI if WBC accumulation was confined to soft tissue;
and NI if no WBC accumulation was detected. The hybrid
SPECT/CT images were then assessed to correctly localize
both the bone and WBC uptake. When combining the results
from TBS and WS, only matched results from two imaging
modalities were included in the analysis. Those concordant
results were compared with final diagnosis.

Statistical Analysis

Agreement between the TBS and WS diagnoses was evaluat-
ed with the kappa value. Agreement between each imaging
modality and the final diagnosis was also evaluated.
Diagnostic accuracies for OM of TBS, WS, and combining
both imaging modalities were calculated and compared. The
associations between the imaging findings and abnormal lab-
oratory data (increasedWBC count, ESR, and CRP) were also
assessed by Kruskal-Wallis test. Analyses were conducted
with SPSS software version 21.0. A P value < 0.05 was con-
sidered statistically significant.

Results

Patient’s Characteristics

Twenty-one patients (14 males and seven females; 51.9 ±
18.1 years) with suspicious post-traumatic OM were enrolled.
Clinical features, final diagnoses, findings from the TBS and
WS, and concordance between two imagings are summarized
in Table 1. Mean symptom duration of patients was 4.9 ±
3.9 months, ranging from 0.5 to 13 months. Most patients
presented a chronic clinical course. Fourteen patients had
symptom duration for more than 3 months, whereas only three
patients had symptom duration for less than a month. Of the
21 patients, 17 had a traumatic fracture history and ten had a
metallic prosthesis implanted. The most common site was

tibia (n = 11), followed by ankle (n = 4), femur (n = 3), pelvis
(n = 2), and foot (n = 1).

Final diagnosis was four patients with OM, eight patients
with STI, and nine patients who were NI by surgery (nine
cases) or clinical follow-up (12 cases). The time interval be-
tween TBS study day and surgical intervention was 17.7 ±
16.6 days (range, 3 to 57 days). All four OM cases were
confirmed by surgery. Representative histopathologic images
of OM and STI are presented in Fig. 1. Negative results in-
cluded postoperative change, healing fracture, nonunion, and
hematoma.

Comparison of TBS and WS

A comparison of the results from the TBS and WS is present-
ed in Table 2. The time interval between TBS andWSwas 3.3
± 1.3 days (range, 2 to 7 days). The two imaging modalities
showed agreement in 12 of 21 cases (kappa value of 0.406). In
12 concordant cases, correct diagnoses were made in 11 cases,
thus yielding high diagnostic accuracy (91.7 %, 11/12) of
combining TBS and WS.

There were nine discordant cases. In five of the nine cases,
the TBS diagnosis was OM and the WS diagnosis was STI,
while the final diagnoses were four cases of STI and one case
of OM. Figure 2 illustrates a case for which the final diagnosis
was STI. In this case, increased bone uptake was detected in
the TBS but no WBC uptake was seen in the corresponding
bone portion. WBC accumulation is limited to adjacent soft
tissue in WS. Figure 3 illustrates a case for which the final
diagnosis was OM. Hyperperfusion, increased blood pool,
and increased bone uptake at the site of the fracture was noted
in the TBS, but subtle WBC accumulation was seen only in
the surrounding soft tissue in WS. In this case, there was no
definite WBC uptake involving the bone, even though bone
infection was confirmed by surgical pathology.

For the remaining four discordant cases, the TBS diagnosis
was OM and the WS diagnosis was negative, while the final
diagnosis was two cases of STI and two negative results.
Figure 4 illustrates a case with a final diagnosis of STI. In this
case, the TBS resulted in a false positive, which focal in-
creased bone uptake confined to the lateral malleolar cortex
was seemingly nonspecific.

Table 3 compares the predictive diagnosis by TBS and WS
with the final diagnosis. Of the 21 cases, the TBS showed
agreement with the final diagnosis in 12 cases (kappa value
of 0.390). For the nine discordant cases, TBS overestimated
inflammation in eight cases and underestimated inflammation
in one case. With regards to OM, the TBS diagnosis was
correct in three of four positive cases and nine of 17 negative
cases. Sensitivity, specificity, accuracy, positive predictive
value (PPV), and negative predictive value (NPV) for OM
were 75 % (3/4), 52.9 % (9/17), 57.1 % (12/21), 27.3 %
(3/11), and 90% (9/10), respectively. The predictive diagnosis
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byWSwas in concordance with the final diagnosis in 17 of 21
cases (kappa value of 0.689). The WS underestimated

inflammation in the four discordant cases. With regards to
OM, the WS diagnosis was correct in two of four positive

Table 1 Clinical features and concordance between TBS and WS and final diagnosis

No. Age/
sex

Lab. data Symptom
duration
(months)

Location TBS WS Concordance Final
diagnosis

WBC
(103/
mm3)

ESR
(mm/
hr)

CRP
(mg/
dl)

1 59/M 8.3 48 1.5 9 Tibia STI+
OM

STI+
OM

Y OM

2 72/F 6.9 97 4 8 Femur STI+
OM

STI+
OM

Y OM

3 33/M 7.3 15 <0.8 4 Tibia STI+
OM

STI N OM

4 61/M 10.8 52 1.3 7 Foot STI STI Y OM

5 62/M 4.9 3 <0.3 7 Tibia STI STI Y STI

6 45/F 4.3 28 <0.8 < 1 Tibia STI STI Y STI

7 60/M 7.6 75 3.66 1 Tibia OM STI N STI

8 70/M 4.4 50 1.01 4 Tibia OM STI N STI

9 77/M 4.8 2 <0.8 5 Tibia OM STI N STI

10 36/F 5.2 2 <0.8 < 1 Ankle STI+
OM

STI N STI

11 60/M 8.5 24 <0.3 13 Tibia STI+
OM

– N STI

12 80/M 6.3 21 <0.8 3 Ankle STI+
OM

– N STI

13 32/M 6.6 13 <0.8 1 Femur – – Y –

14 38/M 11.1 25 <0.8 13 Femur – – Y –

15 66/F 10.2 10 <0.3 < 1 Pelvis – – Y –

16 73/F 6.7 7 <0.3 2 Pelvis – – Y –

17 48/F 8.6 47 3.9 8 Tibia – – Y –

18 38/M 6.6 117 8.28 2 Tibia – – Y –

19 23/M 5.9 2 <0.8 3 Tibia – – Y –

20 34/F No data 8 Ankle OM – N –

21 24/M 6.4 24 0.82 6 Ankle OM – N –

No. Number,WBCWhite blood cell, ESR Erythrocyte sedimentation rate, CRP C-reactive protein, OM Osteomyelitis, STI Soft tissue inflammation, −
Negative, Y Yes, N No

Fig. 1 Representative surgical
histopathologic images
(Hematoxylin and eosin stain, 1 :
200) of OM (a, case No. 4 in
Table 1) and STI (b, case No. 11
in Table 1). Plasma cell
infiltrations and fibrosis are seen
in foot bone marrow, indicative of
chronic OM (a). Abundant
lymphoid and plasma cell
infiltrations are seen in soft tissue
of calf, indicative of chronic STI
(b)
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cases and 17 of 17 negative cases. Sensitivity, specificity, ac-
curacy, PPV, and NPV were 50 % (2/4), 100 % (17/17),
81.0% (17/21), 100% (2/2), and 89.5% (17/19), respectively.

We also assessed the association between the diagnosis
predicted by the TBS or WS and clinical laboratory data,

including WBC count, CRP, and ESR by Kruskal-Wallis test.
Groups (OM, STI, and NI) divided by either TBS (P value of
WBC, CRP, ESR: 0.355, 0.840, 0.834, respectively) orWS (P
value of WBC, CRP, ESR: 0.199, 0.138, 0.258, respectively)
did not show any significant differences in terms of inflam-
matory marker values.

Discussion

99mTc-MDP three-phase bone scan and 99mTc-HMPAO-la-
beled WBC scan are known to be helpful in the diagnosis of
OM. In general, 99mTc-MDP three-phase bone scan is very
sensitive at detecting bone infection; however, its specificity
depends on the circumstances. The specificity of 99mTc-MDP
three-phase bone scan is high (>90 %) in normal bone but
much lower (35 %) when the bony structures are complicated
by trauma or surgery [15]. The 99mTc-HMPAO-labeled WBC
scan has similar sensitivity to 99mTc-MDP three-phase bone
scan for bone infection but greater specificity (up to 90 %)
even in post-traumatic and postoperative cases, especially in
the peripheral skeleton [15]. However, specificity is poor in
the central skeleton due to physiologic bone marrow uptake; it
is also poor in leukopenic patients. Previous studies reported
that combining the 99mTc-MDP three-phase bone scan with
99mTc-HMPAO-labeledWBC scan improved diagnostic accu-
racy [16, 17]. In the present study, combining TBS and WS
(91.7 %, 11/12) led to better diagnostic accuracy in 12 cases of
concordant findings than either TBS (57.1 %) orWS (81.0 %)
alone. This is probably due to different mechanisms for the
MDP uptake and WBC accumulation so that the two imaging
modalities are complementary to each other. That may con-
tributed to diagnostic accuracy enhancement.

Adding SPECT/CT modality to planar scan enhanced di-
agnostic performance by providing exact lesion location.
Likewise, TBS and WS showed better diagnostic accuracies
over planar bone and WBC scan [13, 14]. Both TBS and WS
are powerful imaging modalities to assess bone infection but
they are different in that they use different tracers. MDP up-
take reflects the status of perfusion and osteoblastic activity,
while WBC accumulation reflects leukocytes activity itself.
However, studies trying to figure out how different those
two hybrid imaging results are from each other is scarce to
date. In this study, we tried to find out differences between
them. TBS andWS showed moderate concordance rate with a
kappa value of 0.406 in evaluation of clinically suspected
post-traumatic OM.

Figure 2 explains how WS more accurately assessed the
extent of inflammation than did TBS, a result consistent with
previous studies [12, 14]. Differentiating STI fromOM is very
important because the treatment strategy varies according to
the extent of infection [18]. Antibiotic therapy alone can be
adequate for management of STI, whereas surgical

Fig. 2 A 70-year-old male (case No. 8 in Table 1) who had a fracture in
his right tibia midshaft underwent bone graft surgery, TBS (a–d) andWS
(e and f). Hyperperfusion (arrow) and increased blood pool activity
(arrow) was noted on perfusion (a) and blood pool (b) images. On the
bone SPECT/CT images, increased uptake (arrows) was noted in the
grafted bone (c, sagittal image; d, coronal image). On the WS images,
WBC uptake (arrow) was confined to the adjacent soft tissue (e, sagittal
image), and no WBC uptake (arrow) was seen in the corresponding
grafted bone (f, coronal image). STI was confirmed by clinical follow-up

Table 2 Comparison of
TBS and WS WS Sum

OM STI NI

TBS OM 2 5 4 11

STI 0 3 0 3

NI 0 0 7 7

Sum 2 8 11 21

OM Osteomyelitis, STI Soft tissue inflam-
mation, NI Negative for inflammation,
Kappa value was 0.406
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Fig. 4 An 80-year-old male (case No. 12 in Table 1) who had trauma on
his right ankle 3 months previously underwent TBS and WS. Increased
blood flow (arrow) and blood pool activity (arrow) was noted on the
perfusion (a) and blood pool phase (b) of the 3-phase bone scan and
matched increased bone uptake (arrow) was seen on the right lateral

malleolus on the bone SPECT/CT image (c, coronal view). On the WS
image, no WBC uptake was noted in the corresponding right lateral
malleolus (d, WBC scan image; e, coronal WS image). STI was
confirmed by surgery

Fig. 3 A 33-year-old male (case No. 3 in Table 1) who had a fracture in
the right tibia midshaft underwent TBS and WS. Increased blood flow
(arrow) and blood pool activity (arrow) was detected on the perfusion (a)
and blood pool (b) phase of the 3-phase bone scan and matched increased

bone uptake (arrow) was seen at the fracture site on the bone SPECT/CT
image (c, coronal view). On the WS image, only subtle WBC uptake
(arrows) was seen in the surrounding soft tissue (d, WBC scan image;
e, coronal WS image). OM was confirmed by surgery
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intervention, such as prosthesis removal, is required for bone
involvement [19–21]. Figure 3 demonstrates how chronic low
grade inflammation can be better evaluated by TBS than WS.
Because only one case out of 21 is the case such as Fig. 3, it is
hard to generalize that point. However, this case explains TBS
can better assess OM than WS in certain clinical settings. In
this case, the infected bone was proceeding through the chron-
ic clinical course and therefore had low grade inflammation.
In chronic OM, inflammation is usually low-grade, with in-
sufficient 99mTc-granulocyte count to be visualized on WBC
scintigraphy [22]. Bone infection can also be disguised by the
protectivemembrane formation of bacteria [23] and by admin-
istration of antibiotics [24].

Figure 4 presents a false positive of TBS and a false nega-
tive of WS. Increased radiotracer accumulation on bone scin-
tigraphy reflects increased rate of bone turnover, which is also
a finding of many different conditions other than OM [25].
The false positive bone uptake may be the result of reactive
osteitis due to immediate STI. However, the WS yielded a
false negative result in this patient. Increased WBC accumu-
lation was not observed, even when actual inflammation was
present in the soft tissue. This patient showed a chronic clin-
ical course, which may explain the false negative. Chronic
inflammation is different from acute inflammation with re-
spect to the types and proportion of leukocytes involved, che-
motactic factors, vascularity, and permeability. In the chronic
phase of inflammation, leukocytic infiltration becomes mono-
nuclear, thus diminishing the role of neutrophils [26]. In this
situation, the WBC count at the site of inflammation is much
lower than in cases of acute inflammation. Vascularity and
permeability of the affected vessels is much decreased as well.
Altogether, these conditions increase the risk that chronic in-
flammation will go unnoticed on WBC scintigraphy.

In the two discordant cases that were negative at the final
diagnosis, the WS diagnosis was correct, showing no WBC
accumulation, while the TBS misleadingly showed an in-
creased blood pool and matched increased bone uptake. Like

the case of Fig. 4, the increased bone uptake was nonspecific.
Likewise, hyperemia and abnormal blood pool can also occur
in noninfected conditions [27]. In these two cases, persistent
bone remodeling by prosthesis insertion at the fracture site
was mimicking bone infection on the TBS. In this study,
TBS resulted in all eight false positives. Possible causes of
false positive TBS result include post-traumatic, postsurgical
changes, hypertrophic non-union, and reactive osteitis. The
fact that MDP uptake on TBS is not an indicator of infection
but a secondary change to infection contributed to the false
positives. In half of those eight false positive cases, WS cor-
rectly diagnosed STI. Among the other half, WS correctly
diagnosed NI in two cases whereas WS resulted in two false
negatives when final diagnosis was STI.

In the current study, WS was superior to TBS for the as-
sessment of suspected bone infection. Most incorrect predic-
tions by TBS were overestimation of inflammation, which
appears to be caused by nonspecific findings due to post-trau-
matic, postsurgical, and reactive changes. This nonspecific
uptake contributed to low specificity, accuracy, and PPV for
OM. In contrast, all erroneous diagnoses by WS were under-
estimation of inflammation, probably owing to chronic in-
flammatory conditions, which lowered the specificity for
OM. Overall, undergoing both TBS and WS is suggested to
more accurately diagnose the post-traumatic OM. If the two
imaging results are concordant, then the imaging diagnosis is
very likely to be correct. Otherwise, overestimation of TBS
and underestimation of WS can be helpful to reach correct
diagnosis.

MRI is a widely used modality to assess bone infection and
can be useful at detecting OM because it can distinguish in-
flammatory changes of the bone marrow and adjacent soft
tissue [4]. However, representing MRI features of bone infec-
tion, such as bone marrow edema on T2-weighted images and
gadolinium contrast enhancement indicating hyperemia, are
sometimes nonspecific and can lower diagnostic accuracy
with false positive results, especially in post-traumatic [5]
and postoperative settings [6]. Fibrovascular scar tissue of
the bone marrow and soft tissue in the reparative phase can
also resemble the signal changes and contrast enhancement of
inflammation [7]. For patients with prosthetic devices im-
planted, metal artifact can be a hindrance to MRI evaluation
because metallic implants distort the signal [8]. Because of
these restrictions, MRI is limited in its ability to evaluate
post-traumatic OM. Specificity and sensitivity of MRI to di-
agnose chronic post-traumatic OM were reported to be 63 %
and 100 %, respectively [6]. In contrast, specificity and sensi-
tivity were 50–70 % and 80–90 %, respectively, for TBS; and
80–100 % and 80–100 %, respectively, for WS in the evalu-
ation of post-traumatic OM [28]. Although TBS is not better
than MRI in the post-traumatic OM assessment, there are
some advantages of TBS over MRI. MRI is a regional imag-
ing study scanning only one part of the body but TBS scans

Table 3 Comparison of
TBS and WS and final
diagnosis

Final diagnosis Sum

OM STI NI

TBS OM 3 6 2 11

STI 1 2 0 3

NI 0 0 7 7

Sum 4 8 9 21

WS OM 2 0 0 2

STI 2 6 0 8

NI 0 2 9 11

Sum 4 8 9 21

OM Osteomyelitis, STI Soft tissue inflam-
mation, NI Negative for inflammation
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the whole body so that it can detect other fever foci or other
fracture sites than the suspected area. More importantly, MRI
is limited by the artifact signal produced by the metal implant
[1, 8]. In contrast, TBS is hardly affected by the metal implant.

This study had several limitations. First, the study was ret-
rospective, so the timing of imaging might not have been
optimal in some cases. Most patients showed a chronic clini-
cal course, and a few had antibiotic treatment before imaging,
which could have complicated the imaging findings. Second,
post-traumatic condition can be a source of potential bias that
TBS inherently exhibits the increased uptake in traumatic site.
Third, the number of enrolled cases was relatively small, so
subdividing patients by imaging diagnosis produced samples
sizes that were too small to show statistical significance. This
may limit the clinical usefulness of our study. Further prospec-
tive studies with a larger cohort are needed to confirm our
analysis.

Conclusions

TBS and WS showed moderate agreement in the assessment
of clinically suspected post-traumatic OM.WSwas better able
to evaluate lesions than TBS. WS was also more accurate
when evaluating the extent of inflammation, as it was better
at distinguishing OM from STI. Overall, TBS tended to over-
estimate inflammation while WS tended to underestimate in-
flammation. These results suggest that performing both TBS
and WS can lead to better diagnosis of bone infection.
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