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Abstract 

Aim: To evaluate the association between preoperative primary tumor SUVmax on 18F-FDG 

PET/CT and lymph node metastasis, and to assess its relationship with high-risk pathological fea-

tures in surgically staged endometrial cancer patients. Materials and Methods: In this retrospective 

cohort study, 134 patients with histologically confirmed endometrial cancer who underwent pre-

operative 18F-FDG PET/CT and primary surgical staging were included. Primary tumor SUVmax, 

clinical, imaging, and histopathological parameters were compared between patients with and 

without lymph node metastasis. ROC curve analysis and univariable/multivariable logistic regres-

sion were performed to identify predictors of nodal metastasis. Results: Lymph node metastasis 

was present in 16 patients (11.9%). Median SUVmax was significantly higher in the lymph-node-

positive group (22.60 vs. 14.56; p = 0.003). SUVmax showed moderate discrimination for lymph node 

metastasis (AUC 0.733; optimal cutoff ≥21.10; sensitivity 62.5%, specificity 79.7%, negative predic-

tive value 94.0%). Pathological tumor diameter showed the numerically highest AUC (0.822), 

though DeLong's test revealed no significant pairwise differences among ROC curves. On univari-

able analysis, SUVmax, tumor diameter, CA125, high grade, non-endometrioid histology, LVSI, 

deep myometrial invasion, and cervical involvement were significantly associated with nodal me-

tastasis. In the exploratory multivariable model, LVSI remained independently associated (adjusted 

OR 14.33; p = 0.001), while SUVmax (p = 0.182) and deep myometrial invasion (p = 0.094) lost statis-

tical significance. Conclusion: Primary tumor SUVmax is significantly associated with lymph node 

metastasis and correlates with high-risk pathological features in endometrial cancer. Its moderate 

discriminatory performance suggests that SUVmax may provide complementary, noninvasive in-

formation for preoperative risk assessment. However, SUVmax did not remain statistically signifi-

cant in the exploratory multivariable model and should not be considered an independent determi-

nant of surgical management.   The high negative predictive value observed in this cohort should 

also be interpreted in the context of the relatively low prevalence of lymph node metastasis. Larger 

prospective studies are required to determine the incremental value of SUVmax when combined 

with established preoperative risk factors. 
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1. Introduction 

Endometrial cancer is the most common malignancy of the female genital tract in 

Türkiye and other developed countries1,2. Endometrial cancer is frequently identified in 

the early stages of the disease and has a favorable overall prognosis. The five-year survival 

rate for localized tumor is 96 percent3. The staging of endometrial cancer is determined by 

the outcomes of total abdominal hysterectomy, bilateral salpingo-oophorectomy, pelvic 

and paraaortic lymphadenectomy, and omentectomy. The prognosis is contingent upon 

age, tumor grade and histology, extent of myometrial invasion, cervical involvement, 

lymph node metastasis, Lymphovascular space invasion (LVSI)4,5. Nodal involvement is 

a particularly important prognostic factor and is associated with substantially poorer sur-

vival6,7. Contrast-enhanced CT and MRI are commonly used for preoperative staging8, 

while 18F-FDG PET/CT provides complementary metabolic information and may detect 

metastatic disease in morphologically normal-sized lymph nodes or small metastatic foci9.  

PET/CT scans also help in planning the extent of the operation. Differentiating between 

early and late stages can prevent complications that may occur after lymph node dissec-

tion or can prevent recurrence that may occur due to inappropriate treatment7,10,11. Lymph 

node dissection increases the duration of surgery and has been associated with longer 

hospital stays and higher treatment costs. Furthermore, patients with endometrial cancer 

often have additional morbidities such as morbid obesity, metabolic syndrome, hyperten-

sion, and diabetes, defining them high-risk patients for surgery. Additionally, lymphade-

nectomy has not been shown to contribute to survival in early-stage cancers.12. The maxi-

mum standardized uptake value (SUVmax) is the most widely used semiquantitative PET 

parameter and has been associated with aggressive tumor characteristics, including my-

ometrial invasion (MI), cervical involvement (CI), lymph node metastasis (LNM), and 

high-risk malignancies in endometrial carcinoma (EC)13. 

This study aimed to evaluate the association between preoperative primary tumor 

SUVmax measured on 18F-FDG PET/CT and histopathologically confirmed lymph node 

metastasis in surgically staged endometrial cancer. A secondary aim was to assess the 

relationship between primary tumor SUVmax and established high-risk pathological fea-

tures. 

2. Materials and Methods 

This retrospective, cohort study was conducted at the Department of Gynecological 

Oncology, Isparta City Hospital and Buca Seyfi Demirsoy Research and Training Hospi-

tal. The study was approved by the Non-invasive Clinical Research Ethics Committee of  

Izmir Democracy University (2023/11-23) and was conducted in accordance with the Dec-

laration of Helsinki.  Four hundred two patients who underwent surgery from January 

2017 to March 2026 with histologically verified endometrial cancer, were evaluated for 

eligibility. Of these, 134 met all inclusion criteria and were included in the final analysis. 

The remaining 268 patients were excluded because they did not meet one or more pre-

specified eligibility criteria, including absence of preoperative whole-body 18F-FDG 

PET/CT, incomplete PET/CT or histopathological data, absence of the required surgical 

staging or nodal assessment, receipt of neoadjuvant chemotherapy or radiotherapy, a syn-

chronous or recent malignancy that could confound FDG uptake, uncontrolled diabetes 

mellitus at the time of PET/CT, or a primary tumor that was not sufficiently FDG-avid or 

measurable for reliable SUVmax assessment. Eligible patients had undergone primary 

surgical staging comprising at least total hysterectomy with bilateral salpingo-oophorec-

tomy and pelvic and para-aortic nodal assessment, with omentectomy when clinically in-

dicated, and had complete histopathological reporting of tumor grade, histologic subtype, 

LVSI, depth of myometrial invasion, cervical stromal involvement, and nodal status. 
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All patients fasted for a minimum of 6 hours before the examination, and blood glu-

cose was confirmed to be below 200 mg/dL (11.1 mmol/L) prior to tracer injection, in ac-

cordance with EANM procedural guidelines for tumor imaging14. 18F-FDG was adminis-

tered intravenously at a weight-adjusted dose of 5 MBq/kg, and whole-body PET/CT ac-

quisition (skull base to mid-thigh) was performed 60 ± 10 minutes after injection using a 

Siemens Biograph 16 PET/CT system. For anatomical localization and attenuation correc-

tion, low-dose, non-contrast CT was obtained. Four nuclear medicine specialists evaluated 

PET images both visually and quantitatively. Due to the requirement of a pathological 

diagnosis prior to conducting a PET/CT scan, the specialists analyzing the PET/CT scans 

were informed of the patients' diagnoses. For quantitative assessment, a volume of inter-

est was placed over the primary endometrial tumor at the region demonstrating the high-

est FDG uptake, and the body-weight-normalized maximum standardized uptake value 

(SUVmax) was recorded for each patient. Histologic subtype was classified as endometri-

oid or non-endometrioid (serous, clear-cell, carcinosarcoma, and mixed carcinoma). Tu-

mor grade was assigned according to the FIGO grading system for endometrioid carci-

noma, and grade 3 tumors, together with non-endometrioid histology, were considered 

high-grade/high-risk histology. Depth of myometrial invasion was categorized as ab-

sent/superficial (<50% of myometrial thickness) or deep (≥50%). Cervical stromal involve-

ment was recorded as present or absent. Lymph node metastasis was defined as histo-

pathologically confirmed tumor deposits  in any dissected pelvic or paraaortic lymph 

node. Pathological tumor diameter was measured as the largest dimension of the tumor 

on the surgical specimen. Surgical-pathological staging was assigned according to the 

2009 FIGO staging system. 

Preoperative clinical data were extracted from institutional electronic records, in-

cluding age, body mass index (BMI, kg/m²), serum CA125 level  before surgery, preoper-

ative tumor diameter assessed by PET/CT. 

2.1. Statistical Analysis 

Statistical analyses were performed using IBM SPSS Statistics for Windows, version 

26.0 (IBM Corp., Armonk, NY, USA), JASP version 0.98.1 (JASP Team, University of Am-

sterdam, Amsterdam, the Netherlands), and jamovi version 2.7 (The jamovi project, 2025, 

Available from: https://www.jamovi.org ). Continuous variables were assessed for nor-

mality using the Shapiro–Wilk test. Normally distributed variables are presented as mean 

± standard deviation (SD), whereas non-normally distributed variables are presented as 

median and interquartile range (IQR). Comparisons between patients with and without 

histopathologically confirmed lymph node metastasis were performed using the inde-

pendent-samples Student’s t-test for normally distributed variables and the Mann–Whit-

ney U test for non-normally distributed variables. Welch’s correction was applied when 

the assumption of homogeneity of variances was violated. Categorical variables are pre-

sented as counts and percentages and were compared using the chi-square test or Fisher’s 

exact test, as appropriate. 

The discriminatory performance of continuous parameters for predicting lymph 

node metastasis was evaluated using receiver operating characteristic (ROC) curve anal-

ysis. The parameters assessed included primary tumor SUVmax, pathological tumor di-

ameter, preoperative tumor size on imaging, and serum CA125. Areas under the ROC 

curve (AUCs) were reported with corresponding 95% confidence intervals (CIs). Optimal 

cutoff values were determined by maximizing the Youden index (sensitivity + specificity 

− 1), and sensitivity, specificity, positive predictive value (PPV), negative predictive value 

(NPV), and overall accuracy were calculated at the optimal cutoff for each parameter. 

Pairwise comparisons between ROC curves were performed using DeLong’s test in 

jamovi version 2.7. 
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Univariable binary logistic regression analyses were performed to identify potential 

predictors of lymph node metastasis. Candidate variables included primary tumor SU-

Vmax, pathological tumor diameter, serum CA125, BMI, age, high tumor grade (Grade 3 

vs Grades 1–2), non-endometrioid histology, lymphovascular space invasion (LVSI), deep 

myometrial invasion (≥50%), and cervical stromal involvement. Because of its markedly 

skewed distribution, CA125 was log-transformed before inclusion in the regression anal-

yses. Results are reported as odds ratios (ORs) with corresponding 95% CIs. Given the 

limited number of lymph node metastasis events (n = 16), the multivariable logistic re-

gression model was deliberately restricted to three clinically relevant variables—primary 

tumor SUVmax, LVSI, and deep myometrial invasion—to reduce the risk of model over-

fitting. This corresponded to approximately five events per variable; therefore, the multi-

variable findings were considered exploratory. Model explanatory performance was sum-

marized using pseudo-R². All statistical tests were two-sided, and a p value <0.05 was 

considered statistically significant 

3. Results 

3.1. Patient Characteristics 

A total of 134 patients were included in the final analysis. The mean age was 61.65 ± 

10.62 years, and the median primary tumor SUVmax was 15.48 (IQR, 8.65–21.27). Histo-

pathologically confirmed lymph node metastasis was present in 16 patients (11.9%). En-

dometrioid histology was seen in 79.1% of the tumors and Grade 3 in 32.8%. LVSI and 

deep myometrial invasion were present in 18.7% and 53.7% of patients, respectively. Base-

line demographic, imaging, and pathological characteristics are summarized in Table 1. 

 

Table 1. Demographic, clinical, imaging, and pathological characteristics of the study population (n = 134) 

Variable Value (n = 134) 

Age (years) 61.65 ± 10.62 

BMI (kg/m²) 32.13 (28.89–36.41) 

CA125 (U/mL) 12.70 (7.30–30.20) 

Primary tumor SUVmax 15.48 (8.65–21.27) 

Preoperative tumor size (imaging) (cm) 3.80 (2.42–5.47) 

Pathological tumor diameter (cm) 4.00 (2.70–6.00) 

FIGO stage  

  IA 57 (42.5%) 

  IB 24 (17.9%) 

  II 21 (15.7%) 

  IIIA 2 (1.5%) 

  IIIC1 4 (3.0%) 

  IIIC2 12 (9.0%) 

  IVA 4 (3.0%) 

  IVB 10 (7.5%) 

Tumor grade  

  Grade 1 64 (47.8%) 

  Grade 2 26 (19.4%) 

  Grade 3 44 (32.8%) 

Histologic type  

  Endometrioid 106 (79.1%) 
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Variable Value (n = 134) 

  Non-endometrioid 28 (20.9%) 

Serous carcinoma 17 (12.7%) 

Clear cell carcinoma 4 (3.0%) 

Carcinosarcoma 2 (1.5%) 

Mixed serous-endometrioid carcinoma 2 (1.5%) 

Mixed mucinous carcinoma 1 (0.7%) 

Poorly differentiated malignant epithelial tumor 1 (0.7%) 

Neuroendocrine carcinoma (small cell) 1 (0.7%) 

Lymphovascular space invasion (LVSI) 25 (18.7%) 

Deep myometrial invasion (≥50%) 72 (53.7%) 

Cervical stromal involvement 38 (28.4%) 

Positive peritoneal cytology 8 (6.0%) 

Omentectomy performed 125 (93.3%) 

Preoperative PET/CT-suspicious lymph node 44 (32.8%) 

Preoperative PET/CT-suspected deep invasion 62 (46.3%) 

Pathological lymph node metastasis 16 (11.9%) 

Continuous variables are presented as mean ± SD or median (IQR) according to distribution; categorical variables as n (%). SU-

Vmax: maximum standardized uptake value; CA125: cancer antigen 125; FIGO: International Federation of Gynecology and Ob-

stetrics (2009 staging). 

 

3.2. Comparison According to Lymph Node Metastasis Status 

Patients with lymph node metastasis had significantly higher primary tumor SU-

Vmax values than those without metastasis (22.60 [IQR, 16.75–24.52] vs. 14.56 [IQR, 7.90–

19.97]; p = 0.003; Figure 1). CA125 levels and both preoperative and pathological tumor 

diameters were also significantly higher in the lymph-node-positive group, whereas BMI 

was lower. High tumor grade, non-endometrioid histology, LVSI, deep myometrial inva-

sion, and cervical stromal involvement were significantly more frequent among lymph-

node-positive patients. Age, peritoneal cytology, and omentectomy rates did not differ 

significantly between groups (Table 2). 

 

Table 2. Comparison of clinical, PET/CT, and pathological parameters according to lymph node metastasis status 

Variable 
Total  

(n=134) 
LN negative (n=118) LN positive (n=16) p 

Age (years) 61.65 ± 10.62 61.07 ± 10.55 65.94 ± 10.45 0.096 

BMI (kg/m²) 32.13 (28.89–36.41) 32.55 (29.13–36.66) 28.37 (26.27–31.61) 0.026 

CA125 (U/mL) 12.70 (7.30–30.20) 12.20 (6.40–21.70) 42.90 (15.58–72.75) 0.002 

Primary tumor SUVmax 15.48 (8.65–21.27) 14.56 (7.90–19.97) 22.60 (16.75–24.52) 0.003 

Preoperative tumor size (imag-

ing) (cm) 
3.80 (2.42–5.47) 3.20 (2.23–5.00) 6.10 (4.57–7.12) 0.001 

Pathological tumor diameter 

(cm) 
4.00 (2.70–6.00) 4.00 (2.50–5.50) 6.90 (5.88–8.62) 0.001 

Tumor grade 

Grade 1 64 (47.8%) 61 (51.7%) 3 (18.8%) 

0.001 Grade 2 26 (19.4%) 25 (21.2%) 1 (6.2%) 

Grade 3 44 (32.8%) 32 (27.1%) 12 (75.0%) 
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Variable 
Total 

(n=134) 
LN negative (n=118) LN positive (n=16) p 

Histologic type  

Non-endometrioid 
28 (20.9%) 20 (16.9%) 8 (50.0%) 0.006 

LVSI positive 25 (18.7%) 13 (11.0%) 12 (75.0%) 0.001 

Deep myometrial invasion 

(≥50%) 
72 (53.7%) 57 (48.3%) 15 (93.8%) 0.002 

Cervical stromal involvement 38 (28.4%) 29 (24.6%) 9 (56.2%) 0.015 

Positive peritoneal cytology 8 (6.0%) 7 (6.0%) 1 (6.2%) 1.000 

Omentectomy performed 125 (93.3%) 109 (92.4%) 16 (100.0%) 0.599 

LN: lymph node. p-values from independent-samples t-test/Mann-Whitney U test (continuous variables, per normality) or chi-

square/Fisher’s exact test (categorical variables). 

Figure 1. Comparison of primary tumor SUVmax values between patients with and with-

out lymph node metastasis 

3.3. ROC and Diagnostic Performance Analyses 

Primary tumor SUVmax showed moderate discrimination for lymph node metastasis 

(AUC 0.733, 95% CI 0.592–0.873; p = 0.001), with an optimal cutoff of ≥21.10, yielding 62.5% 

sensitivity, 79.7% specificity, and 94.0% NPV. Pathological tumor diameter showed the 

highest numerical AUC (0.822, 95% CI 0.729–0.914), followed by preoperative tumor size 

(AUC 0.762) and CA125 (AUC 0.735). However, DeLong’s test showed no significant pair-

wise differences between the ROC curves (all p > 0.05; Table 3 and Figure 2).  

Table 3. ROC curve analysis of continuous parameters for the prediction of lymph node metastasis 

Parameter AUC (95% CI) p Cutoff 
Sens. 

(%) 

Spec. 

(%) 

PPV 

(%) 

NPV 

(%) 
Acc. (%) 

Primary tumor SUVmax 0.733 (0.592–0.873) 0.001 21.10 62.5 79.7 29.4 94.0 77.6 

Pathological tumor diame-

ter (cm) 
0.822 (0.729–0.914) 0.001 5.35 81.3 72.9 28.9 96.6 73.9 
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Parameter AUC (95% CI) p Cutoff 
Sens. 

(%) 

Spec. 

(%) 

PPV 

(%) 

NPV 

(%) 
Acc. (%) 

Preoperative tumor size, 

imaging (cm) 
0.762 (0.653–0.872) 0.001 4.45 87.5 66.1 25.9 97.5 68.7 

CA125 (U/mL) 0.735 (0.608–0.862) 0.001 22.65 68.8 75.2 27.5 94.6 74.4 

AUC: area under the curve. Cutoff values were determined by the Youden index. Sens.: sensitivity; Spec.: specificity; PPV: positive 

predictive value; NPV: negative predictive value; Acc.: accuracy. CA125: cancer antigen. 

DeLong’s test showed no significant pairwise differences between the ROC curves of primary tumor SUVmax, pathological tumor 

diameter, preoperative tumor size, and CA125 (all p > 0.05). Although pathological tumor diameter yielded the highest AUC 

(0.822), its discriminatory performance was not significantly superior to that of the other parameters. 

Figure 2. Receiver operating characteristic (ROC) curves of continuous parameters for predicting 

lymph node metastasis 

3.4. Predictors of Lymph Node Metastasis 

In univariable logistic regression, primary tumor SUVmax, pathological tumor diam-

eter, CA125, high tumor grade, non-endometrioid histology, LVSI, deep myometrial in-

vasion, and cervical stromal involvement were significantly associated with lymph node 

metastasis. LVSI showed the strongest association (OR 24.23, 95% CI 6.81–86.27; p = 0.001). 

In the exploratory multivariable model, LVSI remained independently associated with 

lymph node metastasis (adjusted OR 14.33, 95% CI 3.77–54.40; p = 0.001), whereas deep 

myometrial invasion (p = 0.094) and primary tumor SUVmax (p = 0.182) were no longer 

statistically significant (Table 4). 
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Table 4. Univariable and multivariable logistic regression analyses for predictors of lymph node metastasis  

Variable 
Unadjusted  

OR (95% CI) 
p 

Adjusted OR  

(95% CI) 
p 

Primary tumor SUVmax  1.10 (1.04–1.17) 0.002 1.05 (0.98–1.14) 0.182 

Pathological tumor diameter  1.33 (1.13–1.56) 0.001 — — 

CA125 1.59 (1.10–2.30) 0.015 — — 

BMI 0.93 (0.84–1.03) 0.145 — — 

Age  1.05 (0.99–1.10) 0.089 — — 

High grade (Grade 3 vs Grade 1–2) 8.06 (2.42–26.83) 0.001 — — 

Non-endometrioid histology  4.90 (1.64–14.60) 0.004 — — 

LVSI positive 24.23 (6.81–86.27) 0.001 14.33(3.77–54.40) 0.001 

Deep myometrial invasion (≥50%) 16.05 (2.05–125.47) 0.008 6.43(0.73–56.81) 0.094 

Cervical stromal involvement 3.95 (1.35–11.54) 0.012 — — 

OR, odds ratio; CI, confidence interval; BMI, body mass index; LVSI, lymphovascular space invasion. High grade was defined as 

Grade 3 versus Grades 1–2. CA125 was log-transformed before analysis because of its markedly skewed distribution. The multivar-

iable model included primary tumor SUVmax, LVSI, and deep myometrial invasion (≥50%); n = 134, with 16 lymph node metastasis 

events. The model pseudo-R² was 0.37. 

 

4. Discussion 

In this retrospective cohort of 134 surgically staged endometrial cancer patients, pre-

operative primary tumor SUVmax on 18F-FDG PET/CT was significantly associated with 

histopathologically confirmed lymph node metastasis, and higher SUVmax values corre-

lated with several established high-risk pathological features, including high tumor grade, 

non-endometrioid histology, LVSI, deep myometrial invasion, and cervical stromal in-

volvement. These findings are consistent with the biological rationale that SUVmax re-

flects tumor glucose metabolism, which parallels proliferative activity, cellular density, 

and aggressive tumor phenotype13,15. 

The AUC of 0.733 for primary tumor SUVmax indicates moderate discrimination for 

lymph node metastasis and is comparable to previously reported PET-based estimates in 

endometrial cancer3,6. At the optimal cutoff of 21.10, sensitivity was 62.5% and specificity 

was 79.7%, broadly consistent with the moderate diagnostic performance reported in 

prior studies and meta-analyses7,10.  The NPV was high (94.0%); however, this estimate 

must be interpreted in the context of the relatively low prevalence of lymph node metas-

tasis in our cohort (11.9%), which inherently increases NPV. Therefore, a low primary tu-

mor SUVmax should not be used in isolation to omit sentinel lymph node mapping or 

other indicated nodal assessment. Rather, SUVmax may contribute complementary infor-

mation when interpreted together with established clinical, imaging, and pathological risk 

factors. 

Our finding that pathological tumor diameter yielded the numerically highest AUC 

(0.822), although not statistically superior to SUVmax, preoperative imaging size, or 

CA125 on DeLong's test, underscores that tumor burden—whether assessed metabolically 

or morphologically—carries comparable prognostic weight for nodal spread. This is in 

agreement with Dağ et al., who reported that combined metabolic and volumetric PET 

parameters improved risk stratification beyond SUVmax alone in patients undergoing 

postoperative radiotherapy for endometrial cancer13. Similarly, Shibuya et al. demon-

strated that SUVmax retained independent prognostic value for outcome prediction, alt-

hough its performance varied according to histologic and molecular subgroup, suggesting 
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that metabolic imaging parameters may perform differently depending on underlying tu-

mor biology16. 

An important observation in our study was that although SUVmax was significantly 

associated with lymph node metastasis in univariable analysis (OR 1.10, 95% CI 1.04–1.17), 

it lost statistical significance in the exploratory multivariable model (adjusted OR 1.05, 

95% CI 0.98–1.14; p = 0.182) after adjustment for LVSI and deep myometrial invasion, 

whereas LVSI remained the strongest independent predictor (adjusted OR 14.33, 95% CI 

3.77–54.40). These findings indicate that SUVmax should not be interpreted as an inde-

pendent determinant of nodal metastasis or surgical management. The attenuation of its 

association may partly reflect overlap between metabolic tumor activity and adverse 

pathological features such as LVSI and deep myometrial invasion15.  Given the limited 

number of lymph node metastasis events in our cohort (n = 16), the multivariable model 

was restricted to three variables to maintain an acceptable events-per-variable ratio; there-

fore, these findings should be interpreted as exploratory rather than confirmatory, and 

larger prospective series are needed to clarify whether SUVmax provides independent 

predictive value once LVSI status is known. This pattern is consistent with prior literature 

indicating that while SUVmax correlates strongly with individual high-risk features, LVSI 

and deep myometrial invasion often subsume much of this predictive information in mul-

tivariable models4,15. 

Although LVSI emerged as the strongest independent predictor of lymph node me-

tastasis in our multivariable model, this finding carries an important practical caveat: LVSI 

status is, by definition, established only through histopathological examination of the sur-

gical specimen and is therefore unavailable to the clinician at the time of preoperative 

decision-making. In this respect, LVSI and primary tumor SUVmax occupy fundamen-

tally different roles in the clinical pathway—the former is a postoperative prognostic de-

scriptor, whereas the latter is a preoperative, noninvasive parameter that can inform sur-

gical planning before any tissue is obtained. From a purely predictive standpoint, LVSI 

outperformed SUVmax in our cohort; however, from a clinically actionable standpoint, 

SUVmax remains the more relevant parameter, since it is the only high-risk indicator 

among those studied that is available prior to hysterectomy and lymphadenectomy. Its 

documented association with LVSI, deep myometrial invasion, high tumor grade, and 

non-endometrioid histology (Table 2) suggests that an elevated primary tumor SUVmax 

may serve as a preoperative surrogate marker, flagging patients who are more likely to 

harbor these adverse histopathological features—including LVSI itself—before this infor-

mation becomes available. This distinction reinforces the rationale for incorporating SU-

Vmax into preoperative risk-stratification algorithms, not as a replacement for postoper-

ative pathological assessment, but as an imaging-based tool that can help guide the extent 

of primary surgical staging, including the decision to perform systematic lymphadenec-

tomy or sentinel lymph node biopsy, at a time point when histopathological information 

is not yet accessible9,12,13. 

Several limitations warrant consideration. First, the retrospective design and two-

center setting may limit generalizability, although a standardized PET/CT acquisition pro-

tocol was applied across both institutions. Second, the relatively small number of lymph 

node metastasis events restricted the complexity of multivariable modeling and may have 

limited statistical power to detect independent associations. Third, SUVmax measure-

ments can be influenced by scanner calibration, reconstruction algorithms, and blood glu-

cose levels. Fourth, as this study focused on primary tumor SUVmax rather than nodal 

SUVmax or PET-based nodal assessment, direct comparisons with studies emphasizing 

nodal metabolic characteristics should be made cautiously9,11. Finally, the absence of cen-

tral pathology review and the retrospective assignment of FIGO 2009 staging, rather than 
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the most recent 2023 FIGO or ESGO-ESTRO-ESP risk classification, may limit direct com-

parability with more contemporary risk-stratification frameworks5. 

5. Conclusion 

Preoperative primary tumor SUVmax on 18F-FDG PET/CT was significantly associ-

ated with lymph node metastasis and with established high-risk pathological features in 

endometrial cancer. Its moderate discriminatory performance supports its potential role 

as a noninvasive adjunct to established preoperative risk assessment, rather than as an 

independent determinant of surgical management. Although the observed NPV was high, 

this finding should be interpreted in the context of the low prevalence of lymph node 

metastasis and does not support using SUVmax alone to omit nodal assessment. LVSI was 

the strongest predictor in the exploratory multivariable model but is a postoperative 

pathological parameter, whereas SUVmax is available before surgery. Larger prospective 

multicenter studies are needed to determine whether SUVmax provides incremental 

value when integrated with contemporary clinical and imaging-based risk models. 
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