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Abstract
Background Fixed focal fluorine 18 fluorodeoxyglucose (18F-FDG) uptake in colorectal areas is commonly seen in 
PET/CT scan and may indicates malignant tumor. This study aims to investigate the diagnostic efficacy of dual-time-
point 18F-FDG PET/CT in detecting colorectal carcinoma or advanced adenoma in patients with fixed focal colorectal 
18F-FDG uptake.

Methods A retrospective analysis was conducted on patients who underwent dual-time-point 18F-FDG PET/CT scans 
between January 2019 and December 2023. Patients showing fixed focal colorectal 18F-FDG uptake in both early and 
delayed scans, and subsequently undergoing colonoscopy within one month, were included in the study. Advanced 
adenoma was defined as an adenoma larger than 10 mm in diameter and/or with villous histology and/or presenting 
with high-grade dysplasia. The maximum standardized uptake value (SUV) in the early and delayed scans, as well 
as the retention index (RI), were compared between colorectal carcinoma/advanced adenomas and non-advanced 
lesions. Predictive factors for colorectal carcinoma/advanced adenoma were identified by uni- and multivariable 
analysis.

Results A total of 122 patients were enrolled in this study. A total of 141 lesions was studied, 80 (56.7%) of which 
were diagnosed as colorectal carcinoma or advanced adenoma. When compared with non-advanced lesions, 
colorectal carcinoma/advanced adenoma had higher SUVmax in delayed scan (25.1 ± 14.2 vs. 14.5 ± 7.5, P<0.001), 
and higher RI (32.9%±25.4% vs. 7.8%±28.4%, P<0.001) in dual-time-point PET/CT. SUVmax in delayed scan (odds ratio 
[OR],1.084; 95% confidence interval [CI]: 1.037, 1.134; P<0.001) and RI (OR, 20.120; 95% CI: 4.068, 99.516; P<0.001) were 
identified as independent predictors for colorectal carcinoma/advanced adenoma by multivariable logistic regression 
analysis. When combining the SUVmax in the delayed scan with the retention index, the area under the receiver 
operating characteristic (ROC) curve achieved 0.801, and the sensitivity and specificity for predicting colorectal 
carcinoma/advanced adenoma were found to be 65.0% and 80.3%, respectively. Based on the threshold values of 
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Background
Colorectal cancer, a malignant tumor ranking third in 
incidence and second in mortality globally, poses a sig-
nificant public health burden with rising rates. Modern 
medicine prioritizes not only early diagnosis and treat-
ment but also prevention of cancer. It is well known that 
colorectal adenomas are precancerous lesions. Notably, 
advanced colorectal adenoma, which is defined as an 
adenoma larger than 10  mm in diameter and/or with 
villous histology and/or presenting with high-grade dys-
plasia, carries a high risk of developing into cancer [1, 2]. 
Therefore, accurate identification of colorectal cancer as 
well as advanced adenoma is crucial to reducing the inci-
dence and mortality of colorectal cancer.

Fluorine 18 fluorodeoxyglucose (18F-FDG) PET/CT, 
integrating anatomical and glucose metabolism infor-
mation, is a widely used imaging tool in the manage-
ment of malignant tumors. Incidental findings of focal 
FDG uptakes in colorectal areas are common in PET/CT 
scans [3]. Dual-time-point PET/CT, a method employ-
ing delayed scans of suspicious lesions identified in early 
scans, is usually used to observe changes in focal FDG 
uptakes’ shapes, positions, and standardized uptake val-
ues (SUV). 18F-FDG PET demonstrates glucose metabolic 
activity in both physiological tissues and pathological 
lesions, lacking intrinsic specificity for malignant tumors. 
So fixed focal FDG uptakes in dual-time-point PET/CT 
may be caused by malignant lesions as well as benign 
lesions (including physiological uptakes), such as muscu-
lar peristalsis, inflammation, and non-advanced adeno-
mas. While accurate identification of colorectal cancer/
advanced adenoma is essential for treatment decisions, 
unnecessary investigations of potentially benign or physi-
ological FDG uptake can delay diagnoses and treatment 
of other underlying conditions. However, distinguishing 
between benign and malignant lesions in fixed focal FDG 
uptake remains challenging. The retention index (RI), 
measuring relative changes in lesion’s SUV between early 
and delayed scans, is potential in the differentiation of 
various kinds of tumors [4, 5, 6, 7, 8]. This study aims to 
investigate whether SUV and RI differ between colorec-
tal cancer/advanced adenoma and non-advanced lesions, 
and whether SUV combined with RI helps identify 

colorectal carcinoma/advanced adenoma in patients with 
fixedfocal FDG uptake in colorectal areas.

Methods
Patients
This retrospective study was approved by the Institu-
tional Review Board of the Third Affiliated Hospital of 
Soochow University. The requirement to obtain informed 
consent was waived due to the retrospective nature of the 
study. The patients who underwent dual-time-point 18F-
FDG PET/CT scans between January 2019 and Decem-
ber 2023 in the Department of Nuclear Medicine in the 
Third Affiliated Hospital of Soochow University were 
involved in the present study. Inclusion criteria: (1) Focal 
FDG uptake within the colonic wall identified in both 
early (1  h post-injection) and delayed (2  h post-injec-
tion) PET/CT scans, and no obvious movement or shape 
change observed in the delayed scan compared with the 
early scan; (2) colonoscopy performed within one month 
of the PET/CT scan; (3) detailed colonoscopy reports and 
pathological findings were available. Exclusion criteria: 
(1) Known history of intestinal malignant tumor before 
the PET/CT scan; (2) history of taking metformin within 
48 h before the PET/CT scan; and (3) early and delayed 
scans were not performed at the scheduled time points 
(Fig. 1).

Dual-time-point PET/CT imaging
The PET/CT scan was performed using Siemens Bio-
graph mCT (64) system, and the radiotracer was 18F-FDG 
(produced by Jiangsu Huayi Technology Co., Ltd.), with 
a radiochemical purity over than 95%. All patients were 
required to fast for at least 6  h, and the blood glucose 
level and body weight was measured. Then the intrave-
nous injection of 18F-FDG (3.70–5.55 MBq per kilogram 
of body weight) was done. Early PET/CT scan from the 
skull base to proximal femur was performed 1  h after 
injection. For the first step, the four-dimensional technol-
ogy, CareDose, was used for the CT scan. Tube current 
was adapted automatically to varying shapes, anatomi-
cal structures, and tissue density of human bodies, with 
reference to 60 ~ 180 mAs, 100 kV of tube voltage, pitch 
of 0.8, 0.5 s of single-layer rotation time for ball tube and 
5 mm of layer thickness. PET scan was conducted after 

SUVmax in the delayed scan and RI, we observed prediction rates of 13.9% (5 out of 36), 58.6% (34 out of 58), and 
87.2% (41 out of 47) for colorectal carcinoma/advanced adenoma in the low-, moderate-, and high-risk subgroups, 
respectively.

Conclusions Dual-time-point PET/CT aids in distinguishing between colorectal cancer/advanced adenoma and non-
advanced lesions in fixed focal FDG uptake. Higher SUVmax in delayed scan and higher RI are predictive factors for 
colorectal carcinoma/advanced adenoma.

Keywords 18F-FDG PET/CT, SUVmax, Retention index, Colorectal carcinoma, Advanced adenoma
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the CT scan. A three-dimensional model was used for 
image acquisition, with 5 ~ 7 bed scans conducted based 
on patient height. The time spent on image acquisition 
was 2  min per bed. Syngo TureD software was adopted 
for image reconstruction to generate cross-sections, 
coronal planes, sagittal tomographs, and 3D projection 
images. Delayed PET/CT scan was conducted 2  h after 
injection, focusing on the abdominal region contain-
ing the focal FDG uptake identified in early scan. All 
other scan parameters remained the same. Patients were 
instructed to drink at least 500mL of water between the 
two time points.

PET/CT image analysis
PET/CT images were evaluated by two experienced 
nuclear medicine physicians (Zhou M and He C). Firstly, 
all patients’ PET/CT images were evaluated for the pres-
ence of fixed focal FDG uptake. Focal FDG uptake refers 
to PET lesions identified through multiplanar evalua-
tion (axial, coronal, and sagittal planes) demonstrating 
localized metabolic activity, distinct from linear or dif-
fuse uptake patterns. Fixed FDG uptake indicates lesions 
maintaining consistent morphology (e.g., no transition 
from nodular to linear configuration) and positional sta-
bility between early scan and delayed scan. Accounting 
for intestinal peristalsis, positional shifts were assessed 
with lenient criteria. It is particularly noteworthy that, 
metabolically active lesions demonstrating FDG uptake 

exclusively in either the early scan or delayed scan were 
excluded from the fixed focal uptake classification. Sec-
ondly, volume of interest (VOI) was drawn by using 
Syngo TureD software, and parameters on both early 
and delayed scans were measured. Physiological uptake 
areas were carefully excluded when drawing VOI. Syngo 
TureD automatically calculated the maximum standard-
ized uptake value (SUVmax) for both early (SUVmax1) 
and delayed (SUVmax2) scans. RI was calculated using 
the following formula: RI = (SUVmax2 − SUVmax1) / 
SUVmax1 × 100%.

Statistical analysis
Data analysis was performed using IBM SPSS 29.0 soft-
ware. The Kolmogorov-Smirnov test assessed the nor-
mality of continuous variables. Normally distributed data 
are presented as mean ± standard deviation. Independent 
sample t test was used to compare group differences for 
normally distributed data. Categorical data are presented 
as frequencies and percentages, and group compari-
sons were performed using the chi-square test. Logistic 
regression analysis was conducted to identify indepen-
dent predictors. The receiver operating characteristic 
(ROC) curve was utilized to evaluate the diagnostic value 
of the model, determine the optimal cutoff value, and cal-
culate sensitivity and specificity. All statistical tests were 
two-sided, and P < 0.05 indicated a significant difference.

Fig. 1 Study flowchart shows inclusion and exclusion criteria. A total of 122 patients between January 2019 and December 2023 were included in the 
present study
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Results
Study population and colonoscopy confirmation of 
fixedfocal FDG uptake
This study enrolled a total of 122 patients with 141 fixed 
focal FDG uptakes in colorectal areas. Among these 
foci, 80 (56.7%) were classified as colorectal carcinoma 
or advanced colorectal adenoma, whereas the remain-
ing 61 (43.3%) were non-advanced lesions. Among the 
80 lesions of colorectal carcinoma/advanced colorectal 
adenoma, 42 were adenocarcinomas, including 4 cases of 
mucinous adenocarcinoma; lesions of advanced colorec-
tal adenoma comprised 38 cases, all of which were larger 
than 10  mm in diameter, 20 cases of which with their 
villous histology > 25% and 17 of which with high-grade 
dysplasia. Among the 61 non-advanced lesions, 23 cases 
were hyperplastic polyps, 12 were non-advanced colorec-
tal adenomas, 5 were colitis and 21 had negative findings 
in colonoscopy (Table 1).

Higher SUVmax and RI were associated with colorectal 
carcinoma /Advanced adenoma
Table 2 summarizes PET/CT parameters for both groups 
(colorectal carcinoma/advanced adenoma vs. non-
advanced lesions). The group of colorectal carcinoma/
advanced adenoma displayed significantly higher SUV-
max1, SUVmax2, and RI than the group of non-advanced 

lesions (t = 3.565, P = 0.002; t = 5.735, P < 0.001; t = 5.438, 
P < 0.001, respectively). There were no significant dif-
ferences between the groups in terms of age and sex 
(P > 0.05).

SUVmax2 and RI as independent predictors for colorectal 
carcinoma/advanced adenoma
Logistic regression was used to identify independent 
predictors for colorectal carcinoma/advanced ade-
noma. Univariate analysis revealed significant correla-
tions between parameters (SUVmax1, SUVmax2, and 
RI) and the presence of colorectal carcinoma/advanced 
adenoma (P = 0.002, P < 0.001, and P < 0.001, respec-
tively). As SUVmax1 and SUVmax2 were highly cor-
related [Pearson Correlation Coefficient (r) = 0.925, 
P<0.001], they were separately included in multivariate 
analysis, which identified SUVmax2 and RI as the inde-
pendent predictors. Higher SUVmax2 (OR: 1.084; 95% 
CI: 1.037 ~ 1.134; P < 0.001) and higher RI (OR: 20.120; 
95% CI: 4.068 ~ 99.516; P < 0.001) were both associated 
with an increased risk of the lesion being colorectal car-
cinoma/advanced adenoma (Table  3). The representa-
tive cases presented in Fig.  2 demonstrate that higher 
SUVmax2 and RI exhibit a significant association with 
colorectal carcinoma/advanced adenoma.

Development of a prediction model combining SUVmax2 
and RI
The diagnostic value of SUVmax1, SUVmax2, RI, and 
SUVmax2 combined with RI for detecting colorectal car-
cinoma/advanced adenoma was evaluated using ROC 
curves. The area under the curve (AUC) for SUVmax1, 
SUVmax2 and RI were 0.645 (95% CI: 0557 ~ 0.736), 
0.741 (95% CI: 0.661 ~ 0.821), and 0.756 (95% CI: 
0.674 ~ 0.838), respectively. The combined model incor-
porating both SUVmax2 and RI achieved a higher AUC 

Table 1 Patient demographics based on colonoscopy results
Colonoscopy 
Results

No. of 
Lesions

No. of 
Patients

Age (y) Sex 
(M/F)

Location of Lesions Intentions of PET/CT scan

Non-advanced 
Lesions

61 57 66.2 ± 10.8 35/22 Ascending colon: 28(45.9%)
Transverse colon: 6(9.8%)
Descending colon: 7(11.4%)
Sigmoid colon: 13(21.3%)
Rectum:7(11.4%)

Diagnosis of other primary carcinomas: 18(31.6%)
Staging and restaging of other primary 
carcinomas:21(36.8%)
Evaluating therapeutic effects of other primary 
carcinomas: 12(19.7%)
Elevated tumor markers: 3(4.9%)
Fever of known origin: 2(3.5%)
Abdominal pain of unknown origin: 1(1.8%)

Non-advanced 
adenoma

12 9 63.6 ± 12.9 7/2

Hyperplastic 
polyp

23 22 67.4 ± 9.7 11/11

Colitis 5 5 58.2 ± 13.0 4/1
Normal colon 21 21 61.8 ± 17.5 13/8
Advanced 
Lesions

80 73 68.9 ± 9.6 49/24 Ascending colon: 23(28.8%)
Transverse colon: 8(10.0%)
Descending colon: 
10(12.5%)
Sigmoid colon: 26 (32.5%)
Rectum:13(16.3%)

Diagnosis of other primary carcinomas: 31(42.5%)
Staging and restaging of other primary carcino-
mas: 22(30.1%)
Evaluating therapeutic effects of other primary 
carcinomas: 7(9.6%)
Elevated tumor markers: 8(11.0%)
Fever of known origin: 3(4.1%)
Autoimmune disease: 2(2.7%)

Advanced 
Adenoma

38 32 65.6 ± 11.4 26/6

Carcinoma 42 41 70.8 ± 4.8 23/18

Table 2 Comparison of 18F-FDG uptake and retention between 
groups
Colonoscopy 
Results

Carcinoma/
Advanced 
Adenoma

Non-
advanced 
Lesions

t P 
Value

No. of Lesions 80 61
SUVmax1 19.6 ± 11.6 13.5 ± 6.1 3.565 0.002
SUVmax2 25.1 ± 14.2 14.5 ± 7.5 5.735 <0.001
RI 32.9%±25.4% 7.8%±28.4% 5.438 <0.001
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of 0.801 (95% CI: 0.729 ~ 0.873), as is shown in Fig.  3. 
Based on the ROC curve analysis, the optimal cutoff 
value for SUVmax2 was 21.1 (sensitivity: 53.8%, specific-
ity: 88.5%), and that for RI was 5.9% (sensitivity: 91.3%, 
specificity: 52.5%).Using these cutoff values, the 141 
lesions were categorized into three risk groups: low-risk 

(SUVmax2 ≤ 21.1 and RI ≤ 5.9%), medium-risk (SUVmax2 
> 21.1 and RI ≤ 5.9%, or SUVmax2 ≤ 21.1 and RI > 5.9%), 
and high-risk (SUVmax2 > 21.1 and RI > 5.9%) groups. The 
proportions of colorectal carcinoma/advanced adenoma 
in the three groups were 13.9% (5/36), 58.6% (34/58), and 
87.2% (41/47), respectively, with a significant statistical 

Table 3 Uni- and multivariable logistic regression analysis of predictive factors for colorectal carcinoma/advanced adenoma
Variable Univariable Analysis Multivariable Analysis

Model 1 Model 2

OR 95%CI P Value OR 95%CI P Value OR 95%CI P Value
SUVmax1 1.087 1.037 ~ 1.140 0.006 … … … 1.012 0.986 ~ 1.039 0.371
SUVmax2 1.103 1.054 ~ 1.154 <0.001 1.084 1.037 ~ 1.134 <0.001 … … …
RI 37.167 7.948 ~ 173.792 <0.001 20.120 4.068 ~ 99.516 <0.001 65.869 12.091 ~ 358.844 <0.001

Fig. 2 Dual-time-point fluorine 18 (18F) fluorodeoxyglucose (FDG) PET/CT images show colorectal carcinoma, advanced adenoma and physiological 
uptake. (A) PET/CT images in a 66-year-old man diagnosed as small cell lung cancer, with a lesion with 18F-FDG uptake located in the sigmoid colon (max 
standardized uptake value in early scan (SUVmax1) = 30.2, maximum standardized uptake value in delayed scan (SUVmax2) = 32.2, RI = 6.6%). Colonoscopy 
was performed and pathologic analysis revealed adenocarcinoma. (B) PET/CT images in a 67-year-old man with elevated level of carbohydrate antigen 
72 − 4, with a lesion with 18F-FDG uptake located in the ascending colon (SUVmax1 = 24.8, SUVmax2 = 27.2, RI = 9.7%). Colonoscopy was performed and 
pathologic analysis revealed villous tubular adenoma. (C) PET/CT images in a 33-year-old man diagnosed as Hodgkin lymphoma, with a lesion with 18F-
FDG uptake located in the ascending colon (SUVmax1 = 12.8, SUVmax2 = 11.9, RI = -7.0%). The subsequent colonoscopy examination showed negative 
results. MIP: maximal intensity projection
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difference (χ2 = 44.819, P < 0.001) being identified between 
groups (Table 4).

Discussion
False-positive lesions identified by 18F-FDG PET/CT are 
commonly seen in the intestines, with some appearing 
as fixed focal FDG uptakes on dual-time-point imag-
ing, complicating the differentiation between colorectal 
carcinoma/advanced adenoma and benign lesions. SUV 
is a widely used parameter that is easy to measure and 
has good repeatability. RI, calculated from the SUV, has 

similar advantages. We hypothesized that lesions of dif-
ferent natures would vary in the uptake and retention of 
FDG, and investigated whether SUV and RI could help 
distinguish colorectal carcinoma/advanced adenoma 
from non-advanced lesions. Our study found that SUV-
max1, SUVmax2, and RI were significantly higher in the 
carcinoma/advanced adenoma group compared with 
the non-advanced group. Moreover, SUVmax2 and RI 
emerged as independent predictors for carcinoma/
advanced adenoma. ROC curve analysis identified SUV-
max2 > 21.1 and RI > 5.9% as optimal cutoff values for 

Fig. 3 Area under the receiver operating characteristic curve (AUC) for detecting colorectal carcinoma/advanced adenoma using dual-time-point fluo-
rine 18 (18F) fluorodeoxyglucose (FDG) PET/CT. The AUCs of SUVmax2 and RI were 0.741 (95% confidence interval [CI]: 0.661, 0.821) and 0.756 (95% CI: 
0.674, 0.838), respectively. The combined AUC for SUVmax2 and RI was 0.801 (95% CI: 0.729, 0.873)
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differentiating between carcinoma/advanced adenoma 
and non-advanced lesions. Patients were categorized 
into low-, moderate-, and high-risk subgroups based on 
SUVmax2 and RI, with a higher incidence of carcinoma/
advanced adenoma observed in the high- and moderate-
risk groups than in low-risk group. This study revealed 
the differences in FDG uptake and retention between car-
cinoma/advanced adenoma and non-advanced lesions.

The wide application of 18F-FDG PET/CT imaging is 
based on Warburg effect, which leads to a phenomenon 
that malignant tumors have a relatively high demand for 
glucose [9]. However, Warburg effect is not exclusive to 
malignant tumors, as increased glucose uptake can also 
occur in benign tumors and inflammatory lesions. In 
our study, both SUVmax1 and SUVmax2 of carcinoma/
advanced adenoma were higher than those of non-
advanced lesions, indicating a higher glucose demand 
in malignant lesions than in benign lesions. Addition-
ally, the partial volume effect of PET might lead to an 
underestimation of SUV in small lesions [10]. Since non-
advanced colorectal adenomas are typically smaller, they 
tend to show lower SUV values than advanced lesions. 
High specificity and low sensitivity were seen with an 
SUVmax2 cutoff value of 21.1, indicating that non-
advanced lesions are unlikely to retain FDG at a high 
level in delayed scans. Interestingly, we found no dif-
ferences in SUVmax between carcinoma and advanced 
adenoma, and tubular adenomas with villous histology 
even exhibited higher SUVmax than adenocarcinomas, 
as is shown in Supplementary Table 1. So SUVmax may 
not be valuable in differentiating adenocarcinoma from 
advanced adenomas.

RI reflects relative changes in SUV between early and 
delayed scans. The SUV-Time curve is associated with 
the processes of FDG’s in and out of cells. FDG enters 
cells via glucose transporters (GLUT), gets phosphory-
lated by hexokinase (HK), and remains in the cells, while 
non-phosphorylated FDG can be washed out. This pro-
cess is modeled by a three-compartment pharmacoki-
netic system, with k1 representing FDG transport into 
cells, k2 indicating washout velocity, and k3 denoting 

phosphorylation velocity [11]. Previous studies suggest 
that RI correlates with higher levels of GLUT and HK 
expression (k1 and k3 parameters). Tsuchida et al. ana-
lyzed RI and kinetic parameters of lung squamous cell 
carcinoma and adenocarcinoma and found that RI, k1, 
and k3 present a similar or parallel tendency between 
groups (lung squamous cell carcinoma > moderately and 
poorly differentiated adenocarcinoma > well differenti-
ated adenocarcinoma), which prompts that RI is cor-
related with k1 and k3 [12]. Lee et al. found that RI in 
colorectal cancer correlates closely with GLUT1 expres-
sion [13], while Higashi et al. observed a positive corre-
lation between RI and HK2 levels in pancreatic cancer 
[14]. Our study found high sensitivity but low specificity 
of RI when using a cutoff value of 5.9%. It indicates that 
lower RI is unlikely seen in advanced lesions, maybe due 
to high levels of expression of GLUT and HK in advanced 
lesions. It is a pity that neither immunohistochemical 
analyses nor dynamic PET images were conducted due 
to the restriction of the study design, so we were unable 
to analyze the relationship between RI, kinetic parame-
ters and the expression of GLUT and HK in the present 
study. Among 39 lesions with RI < 5.9%, only two were 
carcinomas, both mucinous adenocarcinomas, possibly 
due to their mucin content resulting in low level of FDG 
accumulation.

Kashiwagi et al. found that although the SUVs of 
advanced lesions in both early and delayed scans were 
significantly higher than those of non-advanced lesions, 
there was no significant difference in RI values [15]. Their 
study included only 33 patients undergoing delayed imag-
ing, which is far fewer than the number of patients in our 
study. Additionally, the study did not account for metfor-
min use, which could increase intestinal FDG uptake [16, 
17]. These factors may explain the discrepancies between 
our findings and their results. Peng et al. found that the 
false-positive FDG uptake is more commonly observed in 
the right colon [18]. Kashiwagi et al. indicated 8 out of 10 
with PET/CT positive normal colons according to colo-
noscopy were located in the right colon [15]. Our study 
had similar findings that nearly half of the non-advanced 
lesions (28/61, 45.9%) were in the ascending colon. This 
phenomenon is thought to be related to the high concen-
tration of glucose-metabolizing lymphatic cells in this 
area [19].

Although combining SUV with RI improves the ability 
of identifying colorectal carcinoma/advanced adenoma, 
it doesn’t mean PET/CT should be suggested as a screen-
ing tool, because our study did not evaluate the potential 
for missed diagnoses of carcinoma/advanced adenoma 
using PET/CT. Our findings apply only to the discrimina-
tion of incidental and fixed colorectal focal FDG uptake 
in dual-time-point PET/CT.

Table 4 Prediction rate of colorectal carcinoma/advanced 
adenoma in Low-, Moderate-, and High-Risk groups
Group No. of 

Lesions
No. of Colorectal 
Carcinoma /Ad-
vanced Adenoma

No. of 
Non-
advanced 
Lesions

P 
Value

Low Risk 36 5 31 <0.001
Moderate Risk 58 34 24 <0.001
High Risk 47 41 6 <0.001
Total 141 80 61 …
Note. According to the thresholds of SUVmax2 and RI, patients were divided 
into three groups: a low-risk group (SUVmax2 ≤ 21.1 and RI ≤ 5.9%), a moderate-
risk group (SUVmax2 ≤ 21.1 and RI>5.9%, or SUVmax2>21.1 and RI ≤ 5.9%), and a 
high-risk group (SUVmax2>21.1 and RI>5.9%)
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This study has some limitations. Firstly, it is a retro-
spective and single-center study. Secondly, the exclusion 
of patients who lack colonoscopy examinations could 
introduce bias. Finally, lesion size, a crucial differentiat-
ing factor, was not included due to challenges in the mea-
surement on CT images without bowel preparation. We 
plan to utilize metabolic tumor volume to assess its diag-
nostic value in future studies.

Conclusions
In conclusion, our study demonstrates the value of dual-
time-point PET/CT for discrimination of fixedfocal FDG 
uptakes in colorectal areas. SUVmax in delayed scan and 
RI are independent predictive factors for colorectal car-
cinoma/advanced adenoma. The combined use of these 
two indexes improves the accuracy of identifying colorec-
tal carcinoma/advanced adenoma. In the future, multi-
center studies with larger sample sizes are needed to help 
validate our findings and to provide valuable information 
for disease management.
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