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Analysis of the application value of SUV in quantitative 

SPECT/CT for diagnosing benign and malignant bone 

lesions

Abstract
Objective: To analyze the application value of standardized uptake value (SUV) in quantitative single-pho-
ton emission computed tomography/computed tomography (SPECT/CT) based on the maximum expecta-
tion reconstruction algorithm for diagnosing benign and malignant bone lesions. Subjects and Methods: A 
retrospective analysis was conducted on the clinical data of 83 patients suspected of bone metastasis who 
underwent quantitative SPECT/CT bone scans in our hospital from September 2023 to July 2024. A total of 
91 high-metabolic bone lesions were outlined for SUV measurement, while the spinal SUV of patients with 
normal bone metabolism were outlined as the control group (46 vertebral bodies). The maximum SUV 
(SUVmax), mean SUV (SUVmean), and minimum SUV (SUVmin) of benign lesions (benign group), malignant 
lesions (malignant group), and the control group were measured and compared. Receiver operating chara-
cteristic (ROC) curves were plotted to analyze the diagnostic value of SUV in di�erentiating benign and ma-
lignant bone lesions using quantitative SPECT/CT. Results: Based on the �nal diagnosis determined by pa-
thology and/or imaging follow-up for 6-12 months or more, 50 malignant bone lesions and 41 benign bone 
lesions were identi�ed. The levels of SUVmax, SUVmean, and SUVmin in the malignant and benign groups 
were higher than those in the control group, with the malignant group showing higher levels than the be-
nign group (P<0.05). Receiver operating characteristic curve analysis showed that the areas under the curves 
for SUVmax, SUVmean, and SUVmin were 0.867, 0.909, and 0.896, respectively. The optimal cut-o� value for 
SUVmax was 26.58g/mL, with a speci�city of 100% and a sensitivity of 65.27%; for SUVmean, the optimal cut-
o� value was 12.75g/mL, with a sensitivity of 78.36% and a speci�city of 93.54%; for SUVmin, the optimal cut-
o� value was 9.13g/mL, with a sensitivity and speci�city of 81.42% and 89.87%, respectively. The diagnostic 
detection rate of quantitative SPECT/CT fusion imaging combined with SUVmean analysis (91.21%) was hig-
her than that of conventional SPECT/CT fusion imaging qualitative analysis (74.73%) (P<0.05). Conclusion: 
Standardized uptake value in quantitative SPECT/CT to some extent supplements the qualitative analysis of 
tumor bone metastasis and benign bone lesions, o�ering a higher accuracy in diagnosing tumor bone me-
tastasis and di�erentiating between benign and malignant lesions compared to conventional SPECT/CT bo-
ne fusion imaging. 
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Introduction

In clinical practice, bones are one of the common sites for malignant tumor metasta-
sis. Once bone metastasis occurs, patients face a signi�cantly increased risk of bone-
related events, such as pathological fractures, spinal cord compression syndrome, and 

hypercalcemia. These events not only severely a�ect patients' quality of life but may also 
shorten their survival time [1, 2]. Therefore, early detection and accurate diagnosis of 
bone metastasis are crucial for timely treatment planning, delaying disease progression, 
and improving patients' quality of life. Radionuclide bone imaging, widely used in cur-
rent clinical practice, provides a sensitive and cost-e�ective method for early diagnosis of 
bone metastasis by assessing the functional metabolic status and structural changes of 
the entire skeletal system [3]. However, traditional radionuclide bone imaging primarily 
relies on qualitative analysis. Although it o�ers high sensitivity and low cost, its diagnos-
tic accuracy remains limited when faced with atypical imaging presentations of bone 
metastases [4]. With the continuous advancement of imaging technology, single pho-
ton emission computed tomography/computed tomography (SPECT/CT) has emerged, 
combining the functional imaging of SPECT with the anatomical imaging of CT, thereby 
gradually enhancing the diagnostic performance of tumor bone metastasis [5]. However, 
diagnosing certain atypical concentrated lesions remains challenging with SPECT/CT, 
making it crucial to improve the diagnostic capabilities of radionuclide imaging. 

93 Hellenic Journal of Nuclear Medicine     September-December 2024•   www.nuclmed.gr198

Original Article



The emergence of quantitative nuclear medicine techno-
logy o�ers a new solution to this challenge. By introducing 
standardized uptake value (SUV) as a quantitative indicator, 
quantitative SPECT/CT not only overcomes the subjectivity 
of traditional visual interpretation but also provides more 
objective and precise quantitative analysis, signi�cantly en-
hancing the accuracy of image diagnosis [6]. As a quantita-
tive evaluation index, SUV can quantify the bone mineral 
metabolism of lesions, aiding in the better identi�cation and 
diagnosis of suspected bone metastases and improving the 
precision of lesion di�erentiation [7]. In recent years, several 
studies [8, 9] have con�rmed the feasibility and clinical ap-
plication potential of SUV in quantitative SPECT/CT. Based 
on this background, this study aims to systematically evalu-
ate the diagnostic value of SUV in quantitative SPECT/CT fu-
sion imaging, particularly exploring its application potential 
in di�erentiating benign from malignant bone lesions. Com-
pared with conventional SPECT/CT, this study is the �rst to 
analyze the advantages of quantitative SPECT/CT combi-
ned with SUV in clinical diagnosis from multiple perspecti-
ves, focusing on its ability to di�erentiate bone metastases 
with atypical imaging presentations or without signi�cant 
changes in bone density. This study not only contributes to 
improving the diagnostic accuracy of bone metastases but 
also provides new diagnostic strategies for clinical practice, 
o�ering strong support for treatment decision-making in 
patients with malignant tumors.

Subjects and Methods

Study subjects and inclusion criteria
A retrospective analysis was conducted on the clinical data 
of 83 patients with suspected bone metastasis who under-
went quantitative SPECT/CT bone scans in our hospital bet-
ween September 2023 and July 2024. Inclusion criteria: 1) 
Underwent whole-body bone imaging and tomographic 
imaging using SPECT/CT; 2) Imaging data from tumor or 
non-tumor patients showed hypermetabolic lesions; 3) 
Complete and authentic clinical data available for analysis. 
Exclusion criteria: 1) Currently undergoing targeted or endo-
crine therapy; 2) Recent history of radiotherapy or chemo-
therapy within the last month; 3) Unable to remain in a su-
pine position for an extended period; 4) Women who are 
breastfeeding and/or pregnant; 5) Unable to fully parti-
cipate in the study and/or with incomplete clinical data. 
Among the 83 patients with suspected bone metastasis, 
there were 40 males and 43 females, aged 14-80 years, with 
an average age of (57.24±10.38) years. The diagnoses inclu-
ded 31 cases of lung cancer, 14 cases of nasopharyngeal can-
cer, 10 cases of breast cancer, 5 cases of prostate cancer, 3 ca-
ses each of thyroid cancer and gastric cancer, 2 cases each of 
sigmoid colon cancer, rectal cancer, laryngeal cancer, and 
esophageal cancer, 1 case each of kidney cancer, duodenal 
cancer, ovarian cancer, large cell medulloblastoma, and cer-
vical cancer, and 4 cases of non-tumor. This study was appro-
ved by the Medical Ethics Committee.

Imaging method

Patients �rst received an intravenous injection of techne-
99mtium-99m-methylene diphosphonate ( Tc-MDP) at a dose 

controlled between 555-925MBq (approximately 15-
25mCi). To ensure the accuracy of the injected dose, the full 
needle activity in the syringe was recorded before injection, 
and the residual activity in the syringe was measured after 
injection. The time of injection was also recorded, which hel-
ped accurately calculate the actual radioactive dose admini-
stered to the patient. Imaging was performed 3-4 hours 
post-injection to ensure su�cient distribution and accumu-
lation of the drug in the bone tissue. The imaging was con-
ducted using a dual-head � camera equipped with a paral-
lel-hole low-energy high-resolution collimator. The scan-
ning parameters were set as follows: matrix 128×128, mag-
ni�cation 1.0. Each detector rotated 180°, with a 10° interval 
per frame, and an exposure time of 7 seconds per frame, to-
taling 36 frames. The counts per frame were controlled bet-
ween 1500-2000 Kcounts to ensure high-quality image da-
ta. Subsequently, patients underwent CT scans using a 16-
slice spiral CT scanner. The CT parameters were set to a scan 
width of 40 cm, matrix size of 512×512, voltage of 120kV, 
current of 180mA, and slice thickness of 3.75mm. These pa-
rameters were chosen to balance spatial resolution with ra-
diation dose, ensuring su�cient anatomical detail for accu-
rate lesion localization and analysis. All imaging data were 
transferred to the Discovery NM/CT 670 (GE) system's post-
processing workstation for further processing. During pro-
cessing, images were reconstructed using the three-dimen-
sional ordered subset expectation maximization (3D-OSEM) 
method, with two iterations set for the reconstruction pro-
cess.

Image analysis and diagnostic criteria
In this study, image data analysis was jointly conducted by 
two senior nuclear medicine physicians from our depar-
tment, both holding associate senior titles or above. To en-
sure the accuracy and standardization of image interpreta-
tion, the physicians independently assessed all images and 
performed detailed analysis for each case. In cases where 
there were discrepancies in their diagnostic opinions, they 
would discuss and reach a consensus on the �nal diagnosis. 
The image analysis process was divided into two stages. 
First, the physicians conducted a preliminary evaluation of 
the whole-body bone scan images to identify potential bo-
ne lesions. Next, they performed a more in-depth analysis of 
the SPECT/CT fusion images to interpret the hyper-concen-
trated lesions in greater detail. Based on imaging �ndings, 
the lesions were preliminarily classi�ed into the following 
categories: benign bone lesions (e.g., fractures, degenera-
tive changes, in�ammation, infections by speci�c patho-
gens, etc.), metastatic bone tumors, or lesions of uncertain 
diagnosis (requiring follow-up for con�rmation). All prelimi-
nary diagnostic results required a 6-12 month follow-up to 
ensure diagnostic accuracy. During the follow-up period, 
the research team regularly reviewed the imaging data of 
the enrolled patients, including whole-body bone scans, X-
rays, SPECT/CT, CT, and magnetic resonance imaging (MRI), 
among other imaging modalities. Additionally, pathological 
biopsy results were also considered to further verify the �nal 
diagnosis corresponding to the lesions identi�ed by radio-
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nuclide imaging. The diagnostic criteria for bone metastases 
included the following key factors: First, the presence of hy-
per-concentrated lesions in areas such as the spine, ribs, 
sternum, scapula, clavicle, or long bones, with asymmetry 
and irregular shapes. In the SPECT/CT fusion images, these 
lesions presented as osteolytic or osteoblastic bone destruc-
tion, strongly suggesting malignancy [10]. In contrast, the 
diagnosis of benign lesions was based on di�erent imaging 
characteristics. Benign lesions usually appeared in surgical 
sites or areas with a clear history of trauma, or were found in 
known benign bone conditions (e.g., bone hyperplasia, scle-
rosis, vertebral compression fractures, etc.). Additionally, 
certain physiological uptake areas (e.g., sternoclavicular jo-
ints, costal cartilage, etc.) were also considered benign lesi-
ons. In the SPECT/CT fusion images, benign lesions typically 
did not exhibit osteolytic or osteoblastic bone destruction, 
and there were no soft tissue mass shadows surrounding 
them [11].

To enhance clarity, Figures 1-2 provides a �owchart of the 
patient selection and imaging process, illustrating the cri-
teria for inclusion and exclusion as well as the imaging and 
diagnostic procedures followed in this study.

Statistical analysis
GraphPad Prism 8 software was used for graphing, and SPSS 
22.0 software was used for data processing. Categorical data 
were expressed as [n (%)], and the chi-square test was used 
for analysis. Measurement data following a normal distribu-
tion were expressed as          , and independent sample t-tes-
ts were used for comparison between groups, while F-tests 
were used for comparison among three groups. Receiver 
operating characteristic (ROC) curves were drawn to ana-
lyze the diagnostic value of SUV in quantitative SPECT/CT 
for distinguishing between benign and malignant bone lesi-
ons. A P-value of less than 0.05 was considered statistically 
signi�cant.

Results

Comparison of SUV levels among the three groups
Through pathological examination and/or imaging follow-
up of 6 to 12 months or longer, a total of 91 bone hyperme-
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tabolic lesions were diagnosed, of which 50 were con�rmed 
as malignant lesions, all being metastatic bone tumors. Am-
ong the 41 benign lesions, further classi�cation revealed that 
15 lesions were caused by fractures, and the remaining 26 
were non-fracture lesions. These non-fracture lesions in-
cluded 17 cases of osteoarthritis and degenerative changes, 
2 cases of femoral head necrosis, and 7 other benign lesions.

At the initial diagnosis stage, SPECT/CT scans were perfor-
med on all untreated patients. To quantify the level of radio-
active uptake in abnormal bone metabolism areas, the rese-
arch team used specialized quanti�cation software to out-
line the range of each bone hypermetabolic area and, based 
on follow-up results, classi�ed these lesions into a malignant 
group (n=50) and a benign group (n=41). As a control, areas 
of normal metabolic spine regions (n=46) were selected, 
and the areas with the highest concentration of radioactivi-
ty were outlined, taking the area of maximum radionuclide 
concentration as the center and obtaining the correspon-
ding SUV along the bone's boundary. Subsequently, the ma-
ximum SUV (SUVmax), mean SUV (SUVmean), and mini-
mum SUV (SUVmin) values of lesions in the three groups 
were measured. The results showed that the di�erences in 
these SUV values among the malignant group, benign gro-
up, and control group were statistically signi�cant (P<0.05). 
Speci�cally, the SUV values showed a progressively decre-
asing trend across the three groups, with the highest SUV 

values in the malignant lesion group, followed by the be-
nign lesion group, and the lowest in the control group, as 
shown in Table 1.

Diagnostic value of SUV levels for malignancy in bone 
lesions
Using SUVmax, SUVmean, and SUVmin as test variables, and 
the benign/malignant nature of the bone lesions (No=0, 
Yes=1) as the status variable, ROC curves were plotted. The 
results showed that the area under the curve (AUC) for 
SUVmax, SUVmean, and SUVmin were 0.867, 0.909, and 
0.896, respectively, as detailed in Table 2 and Figure 3.

Diagnostic value between conventional SPECT/CT fu-
sion images and quantitative SPECT/CT fusion ima-
ges and SUVmean
The diagnosis of the 91 bone hypermetabolic lesions inclu-
ded in this study was con�rmed through a 6 to 12-month fol-
low-up, which included whole-body bone scans, CT, MRI, 
SPECT/CT, and pathological veri�cation. At the initial diag-
nosis stage, among these 91 lesions, 41 were diagnosed as 
metastatic bone tumors, 27 as benign lesions, and the rema-
ining 23 lesions could not be de�nitively diagnosed due to 
atypical imaging features. For these 23 lesions that could not 
be de�nitively diagnosed, the research team conducted 
close follow-up, and through subsequent imaging examina-

Figure 2. Imaging process �owchart.
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Table 1. Comparison of SUV levels among the three groups (               )

Group (n) SUVmax SUVmean SUVmin

Malignant group (n=50) #30.12±8.79* #16.62±5.09* #11.62±3.42*

Benign group (n=41) 13.47±3.62* 8.26±1.35* 5.79±1.18*

Control group (n=46) 7.45±1.98 3.73±0.69 1.04±0.47

F 198.245 202.289 283.039

P <0.01 <0.01 <0.01

Note: Compared with the control group, *P<0.05; compared with the benign group, #P<0.05.

Table 2. Diagnostic value of SUV levels for malignancy in bone lesions.

Index Cut-off value AUC 95% CI P Sensitivity (%) Specificity (%)

SUVmax 26.58g/mL 0.867 0.801~0.945 ＜0.05 100.00 65.27

SUVmean 12.75g/mL 0.909 0.853~0.976 ＜0.05 78.36 93.54

SUVmin 9.13g/mL 0.896 0.842~0.959 ＜0.05 81.42 89.87

Figure 3.ROC curve analysis of SUV levels for diagnosing bone lesion malignancy. A: SUVmax; B: SUVmean; C: SUVmin.

tions and pathological analysis, 9 were eventually diagnosed 
as metastatic bone tumors, and 14 as benign lesions. A com-
prehensive analysis of these follow-up results con�rmed that 
out of the 91 bone hypermetabolic lesions, 50 were metas-
tatic bone tumors and 41 were benign lesions, with the rese-
arch results detailed in Table 3.

An in-depth analysis was conducted on the 91 bone hyper-
metabolic lesions included in this study, dividing them into 
two groups for comparative research. The �rst group's analysis 
was performed by an experienced nuclear medicine physician 
at a workstation, where the physician independently read the 
images and made preliminary judgments on the lesions based 
on their experience, categorizing them into four types: be-
nign, possibly benign, possibly malignant, and malignant. Ac-
cording to the preliminary judgment results, these lesions we-

re classi�ed into two diagnostic results: Diagnostic Result 1: 
lesions that could be de�nitively diagnosed, including metas-
tatic bone tumors and benign lesions (e.g., degenerative chan-
ges, in�ammation, fractures); Diagnostic result 2: lesions that 
could not be de�nitively diagnosed, which included possibly 
benign lesions, bone metastasis could not be ruled out, possi-
bly bone metastasis, and lesions of uncertain nature. On this 
basis, the conventional SPECT/CT fusion image analysis re-
sults showed that 69 lesions could be de�nitively diagnosed, 
while 22 lesions could not be de�nitively diagnosed.

The second group's analysis was based on qualitative ana-
lysis of conventional SPECT/CT fusion images, combined with 
the best indicator of quantitative analysis, i.e., SUVmean≥ 
12.75g/mL as the standard for determining malignant lesions. 
The 91 lesions were reclassi�ed, and the �nal follow-up results

sx
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were used as the standard for veri�cation. The diagnostic re-
sults of this group were also divided into two categories: Di-
agnostic Result 1: lesions that could be de�nitively diagnosed 
(including metastatic bone tumors and benign lesions such 
as degenerative changes, in�ammation, fractures); Diagno-
stic result 2: lesions that could not be de�nitively diagnosed. 
By comparing the diagnostic e�cacy of qualitative analysis of 
conventional SPECT/CT fusion images and quantitative 
SPECT/CT fusion images+SUVmean analysis, the results 
showed that the diagnostic detection rate of quantitative 
SPECT/CT fusion images+SUVmean analysis was 91.21%, 
signi�cantly higher than that of conventional SPECT/CT fu-
sion image qualitative analysis (74.73%) (P<0.05). Detailed re-
sults are shown in Table 4.

Discussion

With the continuous advancement of science and technolo-
gy, particularly in the �eld of medicine, nuclear medicine exa-
mination techniques have also seen signi�cant develop-
ment. The SPECT/CT equipment, by integrating anatomical 
imaging with CT and functional imaging techniques, has ma-
de the diagnosis of bone metastases more accurate and reli-
able [12]. However, in clinical practice, doctors still need to in-
vest considerable time in identifying bone metastatic lesions 
on SPECT/CT images. The accuracy and sensitivity of this pro-
cess often depend on the physician's experience, which car-
ries a certain degree of subjectivity and lacks systematic qu-
antitative analysis methods [13]. The quantitative analysis of 
SUV in SPECT/CT provides an e�ective solution to this diag-
nostic challenge. By quantifying the high metabolic bone 
metastatic lesions, the SUV value can objectively re�ect the 
metabolic characteristics of bone metastatic lesions [14]. Mo-
re importantly, di�erent nuclear medicine physicians have 
high reproducibility in measuring SUV values, signi�cantly 
reducing diagnostic inconsistencies caused by individual 

di�erences [15]. The results of this study show that the SUV 
value in quantitative SPECT/CT has signi�cant clinical advan-
tages in distinguishing tumor bone metastases from benign 
bone lesions (such as fractures, arthritis or degenerative 
changes in the spine and pelvis, and arthritic changes in the 
limbs), thus improving the speci�city of radionuclide bone 
scans. The research data indicate that the di�erences in SUV 
values between the malignant bone metastasis group, the 
benign lesion group, and the control group are statistically 
signi�cant (P<0.05), with the SUV values showing a gradual 
decreasing trend among these three groups. This result is 
consistent with the conclusions of previous literature [16]: 
bone metastatic lesions in malignant tumors often have hig-
her SUV values. Additionally, this study further found that 
SUVmax, SUVmean, and SUVmin in the malignant group we-
re signi�cantly higher than those in the benign group, indica-
ting that SUV quantitative analysis has important clinical va-
lue in the di�erential diagnosis of benign and malignant lesi-
ons. The ROC curve analysis results show that the area under 
the curve (AUC) for SUVmax, SUVmean, and SUVmin were 
0.867, 0.909, and 0.896, respectively, all close to 90%, indica-
ting that these SUV indicators have high diagnostic e�cacy 
and good reproducibility in distinguishing metastatic bone 
tumors from benign lesions, making them a relatively reliable 
diagnostic method. Therefore, it is recommended to use SUV 
measurements to assist in diagnosing bone metastases when 
performing qualitative analysis of SPECT/CT concentrated 
lesions, rather than relying solely on the physician's clinical 
experience or visual judgment. Regarding the recent critical 
SUV value, relevant studies [17, 18] indicate that the maxi-
mum cuto� value for diagnosing metastatic bone tumors is 
SUVmax ≥20 and SUVmax ≥19.5, which is generally consis-
tent with the results of this study. Nonetheless, there are still 
some deviations in the optimal diagnostic thresholds bet-
ween di�erent studies, which may be related to factors such 
as lesion size, pathological type, and di�erences in the selec-
tion of quantitative instruments and methods. Therefore, in 
actual clinical practice, the diagnostic threshold of SUV va-
lues should be adjusted according to speci�c conditions to 

Table 4. Comparison of diagnostic value between conventional SPECT/CT fusion image qualitative analysis and quantitative SPECT/CT fusion 
image and SUVmean analysis.

Diagnostic method
Definitive diagnosis

Indeterminate 
diagnosis

Overall diagnostic 
concordance 

Bone metastasis Benign lesions

Conventional SPECT/CT fusion 
image Qualitative analysis

41 (45.05) 27 (29.68) 23 (25.27) 68 (74.73)

Quantitative SPECT/CT fusion 
image + SUVmean analysis

46 (50.55) 37 (40.66) 8 (8.79) 83 (91.21)

x² - - - 8.748

P - - - 0.003



ensure its applicability in di�erent patient populations. 
Overall, the application of SUV quantitative analysis pro-
vides strong support for improving the diagnostic accuracy 
of metastatic bone tumors and is of great signi�cance in op-
timizing the diagnostic process of nuclear medicine ima-
ging.

Quantitative SPECT/CT fusion imaging has demonstrated 
signi�cant technological advances in the �eld of nuclear 
medicine imaging, particularly in improving spatial resolu-
tion [19]. By reducing the radioactive interference caused by 
surrounding tissue structures, quantitative SPECT/CT can 
more accurately display the presence of deep and small le-
sions [20]. This technology not only enhances lesion visibi-
lity but also evaluates the benign and malignant nature of 
lesions through digital quantitative indicators (such as SUV 
values), providing more precise evidence for clinical diagno-
sis, in line with the development trend of modern precision 
medicine [21]. In recent years, studies [22-24] have found 
that the three-dimensional ordered-subset expectation 
maximization (3D-OSEM) reconstruction algorithm based 
on CT attenuation correction and scatter correction is supe-
rior in quantitative accuracy to traditional two-dimensional 
ordered-subset expectation maximization (2D-OSEM) and 
�ltered back-projection (FBP) reconstruction methods. 
Choosing the appropriate OSEM reconstruction parame-
ters can signi�cantly improve the quantitative accuracy of 
SPECT/CT. This study adopted 3D-OSEM reconstructed 
images and performed two iterations, showing an improve-
ment in quantitative accuracy. However, how to further op-
timize the OSEM reconstruction parameters to obtain more 
accurate SUV values remains an important direction for fu-
ture research.

This study con�rmed the high e�ectiveness of quantitative 
SUV in SPECT/CT in distinguishing between benign and ma-
lignant bone lesions. To further explore the feasibility of 
quantitative SPECT/CT fusion imaging combined with 
SUVmean in quantitative analysis, this study compared the 
diagnostic e�ects of conventional SPECT/CT fusion imaging 
with quantitative SPECT/CT fusion imaging + SUVmean. The 
results showed that the detection rate of metastatic bone tu-
mors with conventional SPECT/CT qualitative analysis was 
45.05%, the detection rate of benign lesions was 29.68%, and 
the proportion of cases that could not be de�nitively diagno-
sed reached 25.27%. In contrast, the diagnostic detection ra-
te of quantitative SPECT/CT fusion imaging combined with 
SUVmean analysis was signi�cantly improved, with the de-
tection rate of metastatic bone tumors reaching 50.55%, the 
detection rate of benign lesions being 40.66%, and the pro-
portion of cases that could not be de�nitively diagnosed de-
creasing to 8.79%. Overall, the total diagnostic detection rate 
of quantitative SPECT/CT fusion imaging + SUVmean analy-
sis was 91.21%, signi�cantly higher than the 74.73% of con-
ventional SPECT/CT fusion imaging qualitative analysis (P< 
0.05), indicating that quantitative analysis combined with 
SUVmean has higher gain value in clinical diagnosis. These 
results not only validate the potential of quantitative SPECT/ 
CT in clinical applications but also provide important refe-
rence data for its future optimization and application. With 
further research and optimization of quantitative analysis 
techniques, SPECT/CT is expected to play a greater role in the 

diagnosis of bone tumors and other related lesions, advan-
cing nuclear medicine imaging towards greater precision.

In conclusion, this study compared the diagnostic results of 
conventional SPECT/CT qualitative analysis and quantitative 
SPECT/CT fusion imaging combined with SUVmean analysis. 
The study showed that the latter was signi�cantly superior in 
diagnostic accuracy and reliability, suggesting that the intro-
duction of SUVmean not only improved the detection rate of 
metastatic bone tumors but also signi�cantly reduced the 
proportion of cases that could not be de�nitively diagnosed. 
This indicates that quantitative SPECT/CT combined with 
SUV analysis can provide more accurate and reliable diag-
nostic evidence for clinical practice, helping to improve the 
accuracy and speci�city of bone lesion diagnosis. In addition, 
the study also veri�ed the e�ectiveness of the three-dimen-
sional ordered-subset expectation maximization (3D-OSEM) 
reconstruction algorithm based on CT attenuation correc-
tion and scatter correction, further consolidating the applica-
tion foundation of quantitative SPECT/CT in nuclear medici-
ne. Overall, The results of this study hold signi�cant promise 
for clinical practice. By enabling objective, quantitative asses-
sment of bone lesions, SUV values can reduce dependency 
on subjective evaluations, there by standardizing diagnostic 
approaches and reducing interobserver variability. This met-
hod can facilitate earlier and more accurate treatment inter-
ventions for metastatic bone tumors, potentially improving 
patient outcomes. As nuclear medicine continues to evolve, 
quantitative SPECT/CT with SUV measurements may serve 
as an important diagnostic tool, aligning with the goals of 
precision medicine to o�er individualized patient care. How-
ever, it should be noted that this study still has some limita-
tions: 1) Limited sample size: This study included only 91 
high-metabolic lesions, with a relatively small sample size, 
which may a�ect the generalizability of the results; 2) Single-
center study: The data in this study were sourced from a sin-
gle medical center, which may be subject to regional and de-
partmental operational habits, limiting the generalizability of 
the results; 3) Selection of quantitative analysis parameters: 
The 3D-OSEM reconstruction parameters used in this study 
underwent two iterations, but more extensive parameter 
optimization research has not yet been conducted, and di�e-
rent parameter settings may a�ect the accuracy of SUV va-
lues; 4) Lack of long-term follow-up data: Although this study 
conducted 6-12 months of follow-up, it did not cover longer-
term follow-up data. Long-term follow-up is helpful in further 
con�rming the long-term reliability and stability of quantita-
tive SPECT/CT in diagnosing di�erent types of lesions; 5) Li-
mited discussion of SUV cut-o� values: The discussion of SUV 
cut-o� values in this study was limited, and di�erent studies 
may have varying cut-o� values. Overall, this study provides 
strong evidence for the application of SUV in quantitative 
SPECT/CT in the diagnosis of bone lesions, but further opti-
mization and validation are still needed to ensure its wide-
spread application and reliability in clinical practice.
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