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Abstract

Purpose The purpose of the present study was to evaluate
whether 2-fluoro[fluorine-18]-2-deoxy-D-glucose (F-18 FDG)
positron emission tomography (PET) could differentiate
malignant and benign bone lesions and whether obtaining
delayed F-18 FDG PET images could improve the accuracy
of the technique.

Methods In a prospective study, 67 patients with bone
lesions detected by computed tomography (CT) or magnet-
ic resonance imaging were included. Whole body PET/CT
imaging was performed at 1 h (early) after the F-18 FDG
injection and delayed imaging at 2 h post injection was
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performed only in the abnormal region. Semiquantitative
analysis was performed using maximum standardized
uptake value (SUV,,.), obtained from early and delayed
images (SUV naxg and SUV,.«p, respectively). The reten-
tion index (RI) was calculated according to the equation:
RI=(SUV axp—=SUV 1axg) X 100/SUV .. Histopathology
of surgical specimens and follow-up data were used as
reference criteria. The SUV,,,.z and RI were compared
between benign and malignant lesions.

Results The final diagnoses revealed 53 malignant bone
lesions in 37 patients and 45 benign lesions in 30 patients.
There were statistically significant differences in the
SUV,.axe between the malignant and benign lesions (P=
0.03). The mean SUV,.g was 6.8+4.7 for malignant
lesions and 4.5+3.3 for benign lesions. However, a con-
siderable overlap in the SUV .z was observed between
some benign and malignant tumors. With a cutoff value of
2.5 for the SUV .., the sensitivity, specificity, and
accuracy were 96.0%, 44.0%, and 72.4%, respectively.
The positive predictive value (PPV) and negative predictive
value (NPV) were 67.1% and 90.9%, respectively. There
were significant differences in the RI between the malig-
nant and benign lesions (P=0.004). But there was overlap
between the two groups. The mean RI was 7+11 for the
benign lesions and 18+11 for the malignant lesions. When
an RI of 10 was used as the cutoff point, the sensitivity,
specificity, and accuracy were 90.6%, 76.0%, and 83.7.0%,
respectively. The PPV and NPV were 81.4% and 87.1%,
respectively.

Conclusions The results of this study indicate that dual-
time point F-18 FDG PET may provide more help in the
differentiation of malignant tumors from benign ones.

Keywords F-18 FDG PET - Bone lesion - SUV, . -
Dual-time point
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Introduction

The differentiation of benign and malignant intraosseous
lesions can often be accomplished by means of radiographs,
computed tomography (CT), and magnetic resonance
imaging (MRI). All of these methods of morphologic
imaging are very important. Radiographs including CT
and X-ray provide important information about the appear-
ance, intraosseous extent, and internal characteristics of
bone tumors. MRI is highly sensitive for the detection of
bone marrow abnormalities, cortical destruction, or soft
tissue tumors adjacent to or infiltrating neighboring bone
[1]. However, the morphologic appearance of many lesions
is non-specific. With some entities, the diagnosis can be
difficult with radiographic imaging or MRIL.

Positron emission tomography (PET) with 2-fluoro
[fluorine-18]-2-deoxy-D-glucose (F-18 FDG) has been used
to differentiate malignant tumors from benign lesions [2, 3].
In the musculoskeletal system, some reports suggested a good
correlation between glucose consumption measured by F-18
FDG and the aggressiveness of musculoskeletal tumors [4—7].
Dehdashti et al. [8] performed F-18 FDG PET studies in a
series of 20 intraosseous lesions and emphasized that 14 of
15 malignant tumors and four of five benign lesions were
correctly diagnosed, using a cutoff value of 2.0 for the
SUVhax. However, 13 of the 15 malignant tumors were
metastatic carcinomas. Aoki et al. reported a statistically
significant difference in the SUV,,,, between benign and
malignant bone tumors in 52 bone lesions. However, they
observed a significant overlap of the SUV,,,,, among some of
the benign and malignant bone tumors, and a high
accumulation of F-18 FDG was reported in some benign
bone tumors [9]. Other reports [10, 11] raised questions
about a clear correlation between the F-18 FDG accumula-
tion and the malignant potential of bone tumors. The value
of F-18 FDG in the musculoskeletal system is questioned.

F-18 FDG PET usually is performed 1 h after F-18 FDG
administration. Some studies have shown that delayed PET
(2-3 h post injection) might help in differentiating malignant
lesions from benign ones [12—17]. But to our knowledge,
there are only a few reports of the quantitative analysis of
delayed PET imaging in differentiating malignant bone
lesions from benign ones. Sahlmann et al. [18] investigated
glucose metabolism in 17 patients with chronic bacterial
osteomyelitis and four patients with malignant bone lesions
by using a dual time point F-18 FDG PET (30 and 90 min
after injection). They concluded that dual time point F-18
FDG PET may be of value in the differentiation between
chronic bacterial osteomyelitis and malignant bone lesions.
However, the patient number in the study was small and only
one kind of benign bone lesion was investigated.

The purpose of the present study was to evaluate
whether the early time point of F-18 FDG PET imaging
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(1 h post injection) can differentiate malignant from benign
bone lesions and to determine whether delayed F-18 FDG
PET imaging can improve the accuracy of the technique.

Materials and methods
Patients

In a current prospective study initiated in March 2007, 67
patients (46 males, 21 females; age range, 9-76 years;
median age, 46418 years) with suspected bone tumors or
tumor-like lesions based upon their X-ray, CT, or MRI
studies were examined by F-18 FDG PET. In those patients,
5 had X-ray images, 48 had diagnostic CT, 7 had MRI, and
7 had both CT and MRI before the PET/CT study. Each
research subject gave his or her written informed consent
before participating in the study.

F-18 FDG PET image acquisition and reconstruction

The study protocol was approved by our institutional ethics
committee and informed consent was obtained in all cases.
Patients were fasted for at least 4-6 h before intravenous
administration of 185-370 MBq of F-18 FDG (4 MBqg/kg
of body weight). A serum glucose concentration was
obtained before the injection and the blood glucose levels
were less than 200 mg/dl in all patients. The patients were
at rest in a quiet room after the injection and the PET/CT
scans were performed at 1 h (early) and 2 h (delayed) post
injection with a PET/CT unit (Gemini GXL; Philips
Medical Systems, The Netherlands). The CT image
acquisition was performed by spiral CT at 0.75 s per
rotation with 40 mAs and 120 kVp, a section thickness of
4 mm, and a 4-mm interval. No intravenous contrast agent
was administered. The PET emission images (early images)
were acquired from the proximal thigh to the mid cranium,
typically requiring six to seven bed positions with a 2-min
acquisition in each position. Delayed PET emission images
of the abnormal areas were acquired at 2 h after the
administration of F-18 FDG, using two or three bed
positions with a 2-min acquisition in each position. All
PET images were reconstructed using an LOR algorithm,
with CT-based attenuation correction applied. Integrated
images were obtained by Syntegra software.

PET image interpretation and calculation
of related parameters

Early and delayed PET images were reviewed on a
computer monitor in the transaxial, coronal, and sagittal
planes along with maximum-intensity-projection images.
Two experienced nuclear medicine physicians independent-
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ly evaluated the F-18 FDG uptake semiquantitatively. The
evaluating physicians were unaware of the clinical histories
or the results of CT or MRI. The PET images were
compared with the corresponding CT or MR images for
accurate anatomic identification of the tumor. Any differ-
ence of opinion was resolved by consensus.

For semiquantitative analysis, a circular region of in-
terest (ROI) was placed over the identified bone lesion
using the transverse PET image. For lesions visualized on
PET, the ROIs were placed over the entire F-18 FDG-avid
lesion, including the largest amount of radioactivity. When
little or no lesion-related radioactivity was visually discern-
ible, the ROI was placed at the position of the lesion on the
CT or MR images. The standardized uptake value (SUV)
was calculated using the following formula: SUV=tissue
concentration (MBg/g)/[injected dose (MBq)/body weight
(g)]. The maximal SUV (SUV,.x) in the lesion ROI was
calculated for each ROI. Furthermore, we evaluated the
change in the uptake in the lesions as the retention index
(RI), computed as follows: RI=(SUV uxp—SUV naxg) X
100/SUV paxE-

Final diagnosis

The final diagnosis was made by histological examination
or by following up for at least 1 year with CT, MRI, or
PET/CT imaging. When a tissue-based diagnosis was not
available, lesion was considered malignant if an increase in
size or change of character (lytic to sclerotic) was
confirmed with follow-up imaging, including CT, magnetic
resonance (MR), or PET/CT, with or without exacerbation
of clinical symptoms; whereas, lesion was considered
benign if the size and character of the lesion remained
unchanged without treatment over at least 1 year [19].

Statistical analysis

Differences in semiquantitative parameters were analyzed
by the Student’s ¢ test. All semiquantitative data were
expressed as mean+SD. For all analyses, P values of less
than 0.05 were considered statistically significant.

Receiver-operating-characteristic (ROC) curves for the
SUV,..xe and the RI were derived and evaluated by
comparing the areas under the curves. The sensitivity,
specificity, PPV, and NPV for the SUV,.«g and RI were
determined. Significance was assumed if the probability of
a first-degree error was less than 0.05 (x*>3.841).

Results

The final diagnoses were confirmed by histologic examination
in 60 patients (91 lesions) and by clinical and imaging follow-

up ranging between 14 and 18 months (mean 15.5 months) in
7 patients (7 lesions). Of these 98 lesions, 53 (39 primary and
14 metastatic, all based on histological verification) were
malignant in 37 patients and 45 were benign (38 based on
histological verification) in 30 patients. The malignant lesions
were comprised of 6 osteosarcomas, 4 Ewing’s sarcomas, 3
chondrosarcomas, 13 myelomas, 11 primary bone non-
Hodgkin’s lymphomas, 2 neuroblastomas, and 14 bone
metastases. Among the metastatic bone lesions were eight
lung adenocarcinomas, two esophageal carcinomas, two renal
carcinomas, one hepatic cell cancer, and one thyroid cancer.
The benign lesions were comprised of six giant cell tumors,
seven tuberculosis, three osteomyelitis, ten fibrous dysplasia,
five osteoblastomas, four bone hemangiomas, three fractures,
three eosinophilic granulomas, two osteitis, and two enchon-
dromas. The histological subtypes are shown in Table 1.
There were statistically significant differences in the
SUVaxg between the malignant and benign lesions (P=
0.03). The SUV .x in the malignant group was higher than
that in the benign group. The mean SUV g was 6.8+£4.7
(range, 1.7-18.9) for malignant lesions and 4.5+3.3 (range,
1.5-13.9) for benign lesions. However, a considerable
overlap in the SUV ,,xg Was observed between some benign
and malignant tumors (Fig. 1). In the malignant group, most
of lesions showed a high uptake of F-18 FDG. A particularly
high uptake of F-18 FDG was seen in all 11 malignant
lymphomas, 12 of 14 metastatic lesions, 7 of 13 myelomas,
and all 6 osteosarcomas, whereas glucose consumption was
lower in the other neoplasms, such as was seen in 6 of 13
myelomas, 2 metastatic lesions from hepatic cell cancer and
thyroid cancer, and in 2 chondrosarcomas. The benign

Table 1 The histological subtypes of benign and malignant lesions

Lesions (1)

Malignant 53
Metastasis tumors 14
Primary tumors 39
Non-Hodgkin’s lymphoma 11
Myeloma 13
Osteosarcoma 6
Ewing’s sarcomas 4
Chondrosarcoma 3
Neuroblastoma 2
Benign 45
Giant cell tumor 6
Tuberculosis 7
Osteomyelitis 3
Fibrous dysplasia 10
Osteoblastoma 5
Bone hemangioma 4
Fracture 3
Eosinophilic granulomas 3
Osteitis 2
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Fig. 1 Box and whisker plot of SUV g for benign and malignant
bone lesions. The top of the boxes represent the mean and error bars
represent the range of SUV,.g. Although there is a statistically
significant difference between the SUV .« of the benign and malignant
bone lesions (p<0.05), there are significant overlaps between the
malignant and the benign lesions (»p<0.05)

lesions that showed a high accumulation of F-18 FDG
included all of the giant cell tumors (Fig. 2), tuberculosis,
Langerhans cell histiocytosis, osteomyelitis, osteoblastoma
(Fig. 3), and some of the fibrous dysplasia, whereas the
glucose consumption was substantially lower in the other
benign lesions. The characteristics of the benign lesions
showing an increasing FDG uptake over time are shown in
Table 2.

With a cutoff value of 2.5 for the SUV .xg, 51 of the 53
malignant lesions and 20 of the 45 benign lesions were
characterized correctly, and the sensitivity, specificity, and
accuracy of the F-18 FDG PET for the differentiation of
benign from malignant intraosseous lesions were 96.0%,
44.0%, and 72.4%, respectively. The positive and negative
predictive values were 67.1% and 90.9%, respectively.

There were significant differences in the RI between the
malignant and benign lesions (P=0.004). The Rls in the
malignant group were higher than those in the benign

Fig. 2 Biopsy-proved giant cell
tumor. a CT imaging showed
bone destruction and soft tissue
invasion in the proximal tibia
(arrow). b Integrated image
showed high uptake of F-18
FDG in the bone destruction
area (SUV axg=13.92; arrow)
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group. But there was still overlap between the two groups
(Fig. 4). The mean RI was 7411 (range, —7 to 23) for the
benign lesions and 18+11 (range, —7 to 46) for the
malignant lesions (Fig. 5). When an RI of 10 was used as
the cutoff point,48 of the 53 malignant lesions and 34 of the
45 benign lesions were characterized correctly, and the
sensitivity, specificity, and accuracy of the F-18 FDG PET
for differentiation of benign from malignant intraosseous
lesions were 90.6% and 76.0%, and 83.7.0% respectively.
The positive and negative predictive values were 81.4%
and 87.1%, respectively. Three of 16 myeloma lesions and
two of 14 metastatic lesions (from thyroid cancer and
hepatic cell carcinoma) showed decreased uptakes of F-18
FDG in the delayed image. In the benign group, a
particularly high RI was observed in TB and chronic
osteomyelitis. The diagnostic value of F-18 FDG PET using
semiquantitative analysis for the differentiation of benign
and malignant bone lesions is shown in Table 3.

ROC analyses were performed to compare the roles of the
SUVxe and RI in the differentiation of malignant from
benign lesions. The areas under curves (AUCs) for the
SUVaxe and RI were 0.597 (95%CI 0.511-0.707) and 0.757
(95%CI 0.622-0.816), respectively. The AUCs for RI were
statistically higher than those for the SUV ,xg (P=0.03).

Discussion

The usefulness of F-18 FDG has been reported in the
distinction of benign from malignant bone tumors [6, 7, 20].
However, other reports [10] raised the question of a clear
correlation between F-18 FDG accumulation and the
malignant potential of bone tumors. A high accumulation
of F-18 FDG has been reported in some benign bone
diseases [9].

The current study showed that although the SUV, g in
the malignant bone lesions was statistically higher than that
in the benign lesions in total, a considerable overlap of
SUVaxe Was observed between the two groups. This
indicated that early F-18 FDG PET imaging (I h post
injection) might not give more information for the differen-
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Fig. 3 Biopsy-proved osteoblas-
toma. a CT imaging showed
bone expansion and cortical
destruction (arrow). b Integrated
image showed high uptake of
F-18 FDG in destruction area
(SUV naxg=5.33; arrow)

tiation of benign from malignant intraosseous lesions. This
result corresponds with the findings from Kole et al. [10, 11].
Kole et al. investigated the glucose metabolism in 19
malignant and 7 benign bone tumors with F-18 FDG PET.
They found that there was a large overlap between the rate of
glucose consumption (MRglc) of benign and malignant
lesions and thus concluded that it was not possible to
differentiate between benign and malignant bone tumors
with F-18 FDG PET. However, other reports showed a clear
distinction in the uptake of F-18 FDG between benign and
malignant intraosseous lesions. Dehdashti et al. [8] studied
20 patients with intraosseous lesions and reported that the
SUV was helpful in the diagnosis of benign and malignant
intraosseous lesions. However, they investigated only 3
primary bone tumors and 12 metastatic lesions, so their
patient group was not representative of patients with primary
bone tumors. Shin et al. [20] analyzed the characteristics and
amount of F-18 FDG uptake in 91 patients with soft tissue
and bone tumors, and investigated the ability of F-18 FDG
PET/CT to differentiate malignant from benign tumors. They
found that F-18 FDG PET/CT reliably differentiated malig-
nant soft tissue and bone tumors from benign ones using a
cutoff level of 3.4 for SUV,,,,, although there were many
false-positive and false-negative lesions. However, this was a
retrospective study. Schulte et al. reported 202 histologically
verified bone lesions and found a sensitivity of 93% and a
specificity of 66.7% using a cutoff level of 3.0 for the tumor-

Table 2 SUV,,.xg for benign lesion

Histological Lesions (1) SUV haxe (mean£SD)
Giant cell tumor 6 8.94+3.4 (5.6-13.9)
Tuberculosis 7 7.843.4 (2.4-11.3)
Osteomyelitis 3 8.4+3.3 (5.2-11.07)
Fibrous dysplasia 10 3.5+0.7 (1.8-4.0)
Osteoblastoma 5 5.0+0.4 (4.8-5.3)
Bone hemangioma 4 1.840.3 (1.6-2.3)
Fracture 3 2.8+£0.7 (2.1-3.6)
Eosinophilic granuloma 3 10.5+£3 (9.8-12.2)
enchondroma 2 2.0+0.3 (1.8-2.2)
Osteitis 2 1.8+0.4 (1.5-2.1)

to-background ratio. They concluded that F-18 FDG PET
provides a promising tool for estimating the biologic activity
of skeletal lesions. But, they also found that aggressive
benign lesions could not be distinguished from sarcomas,
and their data showed that the sensitivity and specificity
depended on the variety of histologic subtypes included in a
study and on the cutoff level defined by the investigators.
The different histologic subtypes of lesions included in
various studies and the different number of cases in these
reports may be the cause of the varying opinions on the
value of early F-18 FDG PET. The known false-positive
lesions include giant cell tumor, osteoid osteoma, histiocy-
tosis-X, chondroblastoma, enchondroma, and non-ossifying
fibroma in benign tumors. The false-negative malignant
tumors were chondrosarcomas [9, 21, 22]. In the current
study, benign lesions such as giant cell tumors, tuberculo-
sis, Langerhans cell histiocytosis, osteomyelitis, osteoblas-
toma, fibrous dysplasia, and fracture showed a particularly
high uptake of F-18 FDG. Some of these benign lesions,

0

Rl
=

Benign falignant

Fig. 4 Box and whisker plot of RI for benign and malignant lesions.
The fop of the boxes represent the mean and error bars represent the
range of RI. Although there are overlaps between the malignant and
benign lesions, there is a statistically significant difference between
the RI of the benign and malignant bone lesions (p<0.05)
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Fig. 5 Biopsy-proved chondro-
sarcoma in a 39-year-old woman
with paralysis in both lower
limbs. a Early fused image
shows increased uptake of F-18
FDG at her vertebra (SUV axg=
5.81; arrow). b The delayed
fused image shows more uptake
at her vertebra (SUV ,,,,p=7.28,
RI=25; arrow) than does the
early image. ¢ CT imaging
showed bone destruction in both
the right aspect of the vertebral
body and the posterior elements,
and faint calcification was seen
in the soft-tissue mass

such as giant cell tumors, Langerhans cell histiocytosis, and
osteoblastoma can be categorized as “histiocytic or giant-
cell-containing lesions” and are known to show locally
aggressive features in conventional radiological imaging,
such as ill-defined margins, interrupted periosteal reactions,
and extensive surrounding edema [21]. Histiocytes and
giant cells in tissues are in the monocyte—macrophage
lineage [23]. Macrophages play a central role in the host
response to injury and infection, and their energy is
predominantly supplied by means of intracellular glucose
metabolism. Although it is still controversial whether
histiocytic cells and giant cells in primary bone tumors
are reactive or neoplastic, these cells might partially
contribute to the high uptake of F-18 FDG in the benign
bone lesions [9]. Increased F-18 FDG uptake might
similarly reflect the local aggressiveness of these benign
bone lesions, but the results revealed no additional
information helpful in their differentiation from malignant
tumors. The high uptake of F-18 FDG in fibrous dysplasia
lesions may be attributed to fibroblasts, which are the
predominant proliferating cells of fibrous dysplasia lesions

and are known to show a relatively high accumulation of
F-18 FDG [24]. Our study indicated that the SUV g In
some fibrous dysplasia lesions were less than 2.5. The
difference in the SUV .z among fibrous dysplasia lesions
may be due to a difference in the amount of actively
proliferating fibroblasts [21]. Active granulomatous process-
es, such as tuberculosis and eosinophilic granuloma, have
been reported to accumulate F-18 FDG. Granulomatous
lesions are characterized by cellular infiltrates, granuloma
formation, and macrophage proliferation. Activated inflam-
matory cells have markedly increased glycolysis and the
hexose monophosphate shunt is stimulated by phagocytosis,
with increases of 20-30 times baseline values common in
these stimulated cells [25-27]. In our study, one of three
fracture lesions showed a high uptake of F-18 FDG
(SUV haxg=3.6). This was proven to be an acute benign
fracture. The reason why acute benign fractures have a high
uptake of F-18 FDG may be related to the inflammatory
infiltrate associated with the acute healing process. Our
results are similar to other reports. Bredella et al. [28]
reported the usefulness of F-18 FDG PET for the differen-

Table 3 Diagnostic value of F-18 FDG PET using semiquantitative analysis for the differentiation of benign and malignant bone lesions

Parameter Sensitivity (%) Specificity (%) Accuracy (%) NPV (%) PPV (%)
Early image 96.0 44.0 72.4 67.1 90.5
RI 90.6 76.0 83.7 81.4 87.7

SUVmaxEy cutoff=2.5; RI cutoff=10
NPV Negative predictive value, PPV positive predictive value
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tiation of benign and malignant fracture. Their study showed
that the range of SUV .« for benign fracture was 0.7 to 4.9.

This study also indicated that dual-time point F-18 FDG
PET may provide more help in differentiating malignant
bone tumors from benign ones. The results in this study
demonstrated that there was a difference in the RI between
benign and malignant lesions and the areas under curves
(AUCs) for RI were statistically higher than those for the
SUV axg- This suggests that dual-time point imaging may
provide more information than early imaging in the
differentiation of benign and malignant bone lesions.

To our knowledge, there are only a few reports of the
quantitative analysis of delayed PET imaging in differen-
tiating malignant bone lesions from benign ones. Sahlmann
et al. [18] investigated glucose metabolism in 17 patients
with chronic bacterial osteomyelitis and 4 patients with
malignant bone lesions by using a dual-time point F-18
FDG PET. They concluded that dual-time point F-18 FDG
PET may be of value in the differentiation between chronic
bacterial osteomyelitis and malignant bone lesions. How-
ever, the patient number in the study was small and they
only investigated one kind of benign bone lesion.

Our findings are consistent with other results of the role
of dual-time point F-18 FDG PET for the differentiation of
malignant lesions from benign ones. Xiu et al. analyzed the
retention index (RI) of 46 patients with pulmonary nodules
with borderline levels of increased F-18 FDG activity on
the initial PET scan. They found that the dual-time point
imaging yielded the most accurate result when an RI
threshold of 10% was used [17]. Mavi et al. investigated
152 patients with newly diagnosed breast cancer who
underwent dual-time point imaging for reoperative staging.
They found that the sensitivity and accuracy was improved
in dual-time point imaging [16].

In head and neck cancer patients, a 12% change of the
SUV,.ax between two PET scans was noted in malignant
cancer, whereas benign inflammatory lesions and physio-
logic F-18 FDG uptake lesions showed a stable pattern over
time, or a slight decline [29]. There are also other reports
which claimed that dual-time point F-18 FDG PET might
have the capability to differentiate malignant lesions from
benign ones [15, 30].

Although numerous studies demonstrated the value of
dual-time point F-18 FDG PET in the differentiation of
malignant lesions from benign ones, there are other reports
which claimed that dual-time point F-18 FDG PET might
have a limited capability to differentiate malignant lesions
from benign ones. Hamada et al. [31] found that there was
no significant difference in the RI between malignant and
benign soft-tissue lesions and indicated that the delayed
F-18 FDG PET scan might not help to differentiate
malignant soft-tissue tumors from benign ones. However,
there was bias in their case selection.

Although the results in our study demonstrated that there
was a difference in the RI between benign and malignant
lesions, there was overlap between the two groups. Three of 16
myeloma lesions and 2 of 14 metastatic lesions showed
decreased uptakes of F-18 FDG in the delayed image. In the
benign group, a particularly high RI was observed in TB and
chronic osteomyelitis. The reasons for the overlap are not clear.

Our study has limitations. In particular, the number of
histologic subtypes of lesions in this study is not sufficient to
analyze according to subgroups. In a future study, the inclusion
of a large number of lesions in each subtype is recommended.
Besides, in this study, CT was used only as attenuation
correction, although its additional value in the differential
diagnosis of benign vs. malignant primary bone lesions with
F-18 FDG PET/CT has been reported recently [32].

Conclusions

Dual-time point F-18 FDG PET is practical in the daily work
routine. This study indicated that dual-time point F-18 FDG
PET may provide more help in differentiating malignant
tumors from benign ones. According to the results of this
study, dual-time point F-18 FDG PET was recommended for
the evaluation of unclear bone lesions. The inclusion of a
larger number of cases, including those with different
histologic subtypes, is recommended for future studies.
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