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Abstract

:

This 10-year retrospective cohort study at a single-center clinic in Germany aimed to analyze the outcomes of endometrial cancer patients and explore the impact of lymphovascular invasion (LV) on patient outcomes and disease-free survival (DFS). Identifying correlations among demographic data, tumor characteristics, treatment modalities, and survival outcomes could enhance patient management and improve survival rates. The study encompassed patients diagnosed and treated for endometrial cancer from January 2010 to December 2020. Clinical and pathological data were extracted from medical records for 311 patients, focusing on variables such as age, histological type, tumor grade, type of surgical treatment, and adjuvant therapies. Survival analysis was conducted using the Kaplan–Meier method and multivariate Cox proportional hazard models to identify factors independently associated with survival. The study demonstrated that lymphovascular invasion significantly impacted survival outcomes on Kaplan–Meier analysis (log-rank p-value = 0.0058). Patients with LV showed a marked decrease in DFS compared to those without LV invasion, with a median DFS of 3.2 years and a hazard ratio of 2.18 (95% CI: 1.56–3.04, p < 0.001). Furthermore, high-grade tumors and p53 positivity were strongly associated with reduced DFS, with hazard ratios of 1.93 (p = 0.001) and 2.11 (p < 0.001), respectively. Patients with distant metastasis exhibited the most significant decline in survival, with a hazard ratio of 5.56 (95% CI: 2.45–10.18, p < 0.001). Despite comprehensive surgical and adjuvant therapies, these high-risk factors dictated poorer outcomes. The presence of lymphovascular invasion, high-grade tumors, and genetic markers like MSI and p53 are pivotal in predicting the course of endometrial cancer. This study underscores the necessity for aggressive management strategies in patients exhibiting these high-risk features to potentially improve prognosis and survival outcomes. The findings advocate for enhanced therapeutic strategies tailored to the biological behavior of the tumor, thereby aiming to elevate the overall survival rates for women diagnosed with endometrial cancer.
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1. Introduction


Endometrial cancer remains the most prevalent gynecological malignancy in developed nations, with an increasing incidence attributed to rising obesity rates and an aging population [1,2]. In Germany, endometrial cancer accounts for approximately 5% of all new cancer cases among women, with an estimated 11,000 diagnoses annually based on recent data [3]. This malignancy of the uterus is primarily managed through surgical intervention and supplemented by adjuvant therapies such as radiotherapy and chemotherapy, depending on the histological subtype and stage at diagnosis [4,5].



The classification and prognosis of endometrial cancer are significantly influenced by the histopathological evaluation, which distinguishes between type I (endometrioid) tumors, often linked to excess estrogen and favorable prognosis, and type II (non-endometrioid) tumors, which are less common, but more aggressive [6,7,8]. Recent advancements in molecular profiling have further refined prognosis and treatment strategies, highlighting the heterogeneity of this disease. For example, the presence of mismatch repair (MMR) defects, microsatellite instability (MSI), and mutations in genes like PTEN, PIK3CA, and p53 have been correlated with distinct patterns of disease progression and response to treatment [9,10].



Despite these advancements, long-term outcomes for endometrial cancer patients have stagnated, particularly among those diagnosed with advanced-stage or higher-grade tumors [11,12,13]. Recent European studies have shown variable 5-year survival rates, from over 90% for localized disease to less than 20% for cancers with distant metastases [14,15,16]. Such disparities underscore the importance of ongoing research to understand the factors contributing to these differences and to develop more effective, personalized treatment protocols.



The primary objective of this retrospective study was to analyze the outcomes of endometrial cancer patients treated over the last decade at a single-center clinic in Germany. By examining a range of factors, including demographic data, tumor characteristics, treatment modalities, and survival outcomes, this study aimed to identify patterns and trends that could improve patient management. The hypothesis guiding this investigation is that initial presentation with lymphovascular invasion is associated with worsened patient outcomes and a lower disease-free survival (DFS). This analysis will contribute to the body of knowledge necessary to enhance therapeutic strategies and ultimately improve survival rates for women diagnosed with this condition.




2. Materials and Methods


2.1. Study Design and Ethics


This retrospective cohort study investigated endometrial cancer outcomes over a ten-year period at a single-center clinic in Germany. The study included patients diagnosed and treated for endometrial cancer between January 2010 and December 2020. Data were extracted from medical records, and included demographic information, clinical and pathological characteristics, treatment details, and follow-up outcomes. The study was conducted following approval from the institutional review board (IRB) of the clinic, ensuring adherence to ethical standards as per the Declaration of Helsinki and the EU Good Clinical Practice Directive (2005/28/EC). Prior to data analysis, all patient identifiers were removed to maintain confidentiality. As this is a retrospective analysis of existing data, the requirement for informed consent was waived by the IRB.




2.2. Patient Selection and Definitions


Patients included in the study were those with a confirmed histopathological diagnosis of endometrial cancer. Exclusion criteria were incomplete medical records, patients who were lost to follow-up immediately after initial diagnosis, and those who declined treatment. The final cohort was stratified based on histological subtypes, stage at diagnosis, and treatments received, facilitating comparative analyses across different demographic and clinical subgroups.



In this study, “recurrence” refers to the reappearance of endometrial cancer, either at the original site or as distant metastasis after a period of documented complete remission. It is confirmed by any of the following criteria: positive findings on clinical examination, imaging studies indicating new tumor growth, or histopathological evidence of malignant cells. The date of recurrence is recorded as the first date on which any of these criteria is met following the end of primary treatment. This definition is employed to determine disease-free survival, which is calculated from the end of primary treatment until the date of recurrence or last known follow-up if no recurrence occurs.



In our study, the distinction between lymphovascular invasion and venous invasion was rigorously established through histopathological evaluation. LV was identified when cancer cells were observed within both lymphatic channels and venous vessels, while venous invasion was specifically noted when cancer cells were exclusively found within venous structures, irrespective of lymphatic involvement. This differentiation was facilitated by employing immunohistochemical staining techniques, such as D2-40 for lymphatic endothelium and CD31 or CD34 for blood vessel endothelium, which enhance the visualization of the respective vascular structures under microscopic examination.




2.3. Data Collection


Data collection involved a comprehensive review of electronic health records and patient charts to extract relevant information. Variables collected included age at diagnosis, body mass index (BMI), histological type, grade of the tumor, stage at presentation, type of surgical treatment, adjuvant therapies (radiotherapy and chemotherapy), recurrence, and survival status at last follow-up.




2.4. Statistical Analysis


Statistical analyses were performed using SPSS software (version 25.0). Descriptive statistics such as means, medians, and standard deviations were used to summarize continuous variables, while frequencies and percentages described categorical variables. Survival analyses were conducted using the Kaplan–Meier method, and differences in survival rates across different subgroups were assessed using the log-rank test. Multivariate Cox proportional hazard models were used to identify factors independently associated with survival, adjusting for potential confounders. A p-value of less than 0.05 was considered statistically significant.




2.5. Follow-Up


Follow-up data were collected from the date of initial diagnosis to the date of last contact or death. The median follow-up time was calculated using the reverse Kaplan–Meier method. The primary endpoint of the study was overall survival, defined as the time from diagnosis to death from any cause. Secondary endpoints included disease-free survival, measured from the date of end of primary treatment to the date of recurrence or last follow-up.





3. Results


In this retrospective cohort study examining endometrial cancer outcomes and associations with lymphovascular invasion (LV), the analysis of background characteristics of 311 patients (261 without LV invasion and 50 with LV invasion) showed no significant differences in age or comorbid conditions between the two groups. The mean age of patients without LV invasion was 67.0 years (SD = 11.1) and 68.2 years (SD = 13.1) for those with LV invasion, yielding a p-value of 0.726. Additionally, when categorized by age, the distribution across different age groups (18–40 years, 40–60 years, and >60 years) did not significantly differ between the groups either (p-value = 0.185), indicating that age was not a determining factor in the presence of LV invasion.



Furthermore, the prevalence of comorbidities such as cardiovascular disease, diabetes, and obesity was assessed among the patients. There were no statistically significant differences in the incidence of these comorbidities between patients with and without LV invasion, with p-values uniformly above 0.7. Specifically, cardiovascular disease was present in 8.1% of patients without LV invasion versus 2.0% with LV invasion, diabetes appeared in 6.5% versus 4.0%, and obesity was reported in 10.3% versus 6.0%, respectively (Table 1).



The presence of microsatellite instability (MSI) and p53 positivity showed marked differences, with MSI present in 18.0% of patients with LV invasion and 8.4% of those without (p = 0.038). Similarly, p53 positivity was significantly higher in patients with LV invasion (14.0%) versus those without (3.4%), yielding a p-value of 0.002. These genetic markers indicate a potential link between molecular characteristics and the presence of LV invasion in endometrial cancer.



Surgical management also differed significantly between the groups, particularly in the choice of surgical access and outcomes regarding residual tumor after surgery. Patients with LV invasion were more likely to undergo total abdominal hysterectomy (36.00% vs. 25.29%) and less likely to receive laparoscopic hysterectomy (44.00% vs. 64.37%), with a significant p-value of 0.001. In terms of surgical access, a substantial portion of LV invasion patients required abdominal access (44.00% vs. 17.24%, p < 0.001), correlating with higher rates of residual tumors post-surgery. Notably, the proportion of patients with no residual tumor (R0) was significantly lower in the LV invasion group (62.00% vs. 89.27%), and the presence of microscopic (R1) and macroscopic (R2) residual tumors was considerably higher in this group (R1: 18.00%, R2: 14.00% vs. R1: 1.15%, R2: 0.77%), all with p-values below 0.001 (Table 2).



The staging and grading of endometrial cancer in the 311 patients displayed significant differences based on the presence of lymphovascular invasion, with dramatic contrasts in pathological node status, tumor grade, venous invasion, and distant metastasis. Grading of tumors revealed that 64.00% of patients with LV invasion had high-grade tumors (grades 3–4), in contrast to only 25.77% in the non-invasion group, demonstrating a significant correlation between LV invasion and higher tumor grade (p < 0.001). The number of lymph nodes removed during surgery showed no significant difference between the groups (mean ± SD: 9.39 ± 16.55 for no invasion vs. 14.43 ± 18.35 for LV invasion, p = 0.320), suggesting that the extent of surgical intervention in terms of lymph node removal was not influenced by the presence of LV invasion, as seen in Table 3.



Notably, a lower percentage of patients with LV invasion underwent a second surgery (66.67%) compared to those without LV invasion (78.95%), with a statistically significant p-value of 0.047. Furthermore, the occurrence of intraoperative and immediate postoperative complications was significantly higher in the LV invasion group (60.00%) versus the non-invasion group (39.08%), with a p-value of 0.014. This pattern extended to adjuvant treatments, where a significant difference in the administration of radiotherapy and chemotherapy was observed. Patients with LV invasion were more likely to receive both radiotherapy (60.00% Yes vs. 39.08% Yes) and chemotherapy (57.14% Yes vs. 22.94% Yes), with p-values of 0.003 and less than 0.001, respectively, underscoring the more aggressive treatment approach necessitated by the higher-risk profile associated with LV invasion.



Further disparities were found in the follow-up progression-free survival (PFS) rates and overall patient outcomes over a five-year period. The PFS rates consistently showed that patients with LV invasion had a lower probability of remaining disease-free over the years, with a significant decline from 84.6% in year 1 to 50.8% by year 5, compared to those without LV invasion, who started at 95.1% and decreased to 74.3% (p = 0.001). Moreover, the mortality rate was significantly higher in the LV invasion group (40.48%) compared to the non-invasion group (17.59%), with a p-value of less than 0.001. The recurrence rates, however, did not show a statistically significant difference (17.95% in the LV group vs. 14.78% in the non-LV invasion group, p = 0.738), suggesting that while LV invasion is associated with higher initial aggressiveness and poorer initial outcomes, it does not necessarily predict a higher rate of cancer recurrence (Table 4). The Kaplan–Meier analysis (Figure 1) showed a significantly higher PFS among patients without initial LV invasion (log-rank p-value = 0.0058).



Lymphovascular invasion emerged as a particularly detrimental factor, with affected patients having a median DFS of only 3.2 years and a hazard ratio of 2.18, indicating more than double the risk of disease recurrence or progression compared to patients without this feature (95% CI: 1.56–3.04, p-value < 0.001). Other negative prognostic factors included the presence of high-grade tumors (grade 3–4), which correlated with a shorter median DFS of 2.8 years and a hazard ratio of 1.93 (95% CI: 1.42–2.61, p-value = 0.001), and microsatellite instability (MSI), which further compounded the risk with a hazard ratio of 2.67 (95% CI: 1.18–7.36, p-value = 0.004).



Additional genetic markers and tumor characteristics such as p53 positivity and venous invasion also significantly worsened patient outcomes. Patients with p53 positivity showed a median DFS of 2.5 years and an increased risk of recurrence or progression with a hazard ratio of 2.11 (95% CI: 1.59–9.81, p-value < 0.001). Similarly, venous invasion presented a hazard ratio of 2.84 (95% CI: 2.11–6.82, p-value < 0.001), substantially reducing the median DFS to 2.3 years. The most pronounced impact was observed in patients with distant metastasis, who exhibited the highest hazard ratio of 5.56, indicating a fivefold increase in risk compared to those without metastases (95% CI: 2.45–10.18, p-value < 0.001), and the lowest median DFS of only 1.6 years, as presented in Table 5 and Figure 2.




4. Discussion


4.1. Analysis of Findings


The findings from this retrospective cohort study highlight significant associations between lymphovascular invasion and poor disease-free survival in patients with endometrial cancer. Patients with LV invasion showed a reduced PFS with a hazard ratio of 2.18, suggesting more than double the risk of disease recurrence or progression compared to those without LV invasion. This aligns with existing literature that identifies LV invasion as a critical prognostic factor in endometrial cancer, indicating aggressive tumor behavior and a higher likelihood of metastatic spread. Similarly, the presence of high-grade tumors (grade 3–4) and genetic markers such as p53 positivity further compounded the risks, with hazard ratios significantly elevating the probability of adverse outcomes. These markers are well recognized in oncology for their role in tumor progression and resistance to conventional therapies, which was reflected in the lower median PFS reported among these patients.



The selection of surgical access methods for patients diagnosed with endometrial cancer in our study was guided by preoperative assessments of tumor characteristics suggestive of aggressive disease, such as higher clinical stage, deeper myometrial invasion, and suspected high tumor grade based on imaging and biopsy results. While the definitive presence of lymphovascular invasion can only be confirmed postoperatively through histopathological examination, the anticipation of more extensive disease influences the choice of a more radical surgical approach, such as total abdominal hysterectomy, to ensure comprehensive tumor resection.



The impact of distant metastasis was particularly stark, with the highest hazard ratio observed in the study (5.56), underscoring the severe prognostic implications of metastatic disease at diagnosis. This finding is critical, as it emphasizes the necessity for early detection and more aggressive initial management strategies in patients presenting with such high-risk features. Additionally, the study’s focus on molecular characteristics like microsatellite instability (MSI) and their association with PFS outcomes provides valuable insights into the molecular heterogeneity of endometrial cancer and its influence on patient prognosis.



Interestingly, while the number of lymph nodes removed did not differ significantly between the groups, the type of surgical intervention and the extent of residual tumor (R0 vs. R1/R2) significantly affected outcomes. Patients with LV invasion were more likely to have substantial residual tumors post-surgery, likely due to the intrinsic aggressive nature of their disease, suggesting that LV invasion status could be considered when planning the extent of surgical resection. This observation may prompt further investigation into surgical practices and could potentially lead to adjustments in surgical guidelines based on LV invasion status.



As regards long-term survival, it is also essential to consider the role of radio-chemotherapy. Though in this study we focused on the negative impacting factors for DFS at initial presentation, such as LV invasion, Arslan et al. [17] underscored the pivotal role of adjuvant radiotherapy. Arslan et al. found that adjuvant radiotherapy significantly improved 10-year DFS rates to 74.3%, identifying its absence as a key unfavorable prognostic factor. Similarly, Živković Radojević et al. [18] reported a 5-year DFS of 88.2% with the use of adjuvant brachytherapy, indicating its crucial role in management strategies for FIGO stage IA patients, particularly those at higher risk of disease progression.



In a similar manner, a study by Nora Tong et al. [19] found that the use of both chemotherapy and radiation therapy significantly improved disease-free survival and overall survival in patients with FIGO stage III endometrial cancer. Specifically, those who received both treatment modalities exhibited a 5-year DFS and OS of 58.3% and 65.2%, respectively, highlighting the importance of combined adjuvant therapies in managing advanced-stage endometrial cancer. In contrast, Alicia Smart et al. [20] focused on the efficacy of low-dose adjuvant vaginal brachytherapy in early-stage non-endometrioid endometrial cancer, reporting a 5-year recurrence-free survival of 74% and overall survival of 83%. Their findings emphasize the role of brachytherapy in reducing recurrence, particularly in patients with stage IA disease and without lymphovascular invasion, where 5-year vaginal and pelvic recurrence rates were remarkably low at 4% and 3%, respectively.



Regarding the LV invasion, which was the main focus of our study, the research performed by Reyes Oliver-Perez et al. [21] investigated the impact of lymphovascular space invasion on disease-free survival, overall survival, and patterns of recurrence in early-stage endometrioid endometrial cancer. They found that positive LVI significantly predicted distant recurrence with a hazard ratio of 2.37, emphasizing its prognostic importance. This aligns with findings from Jianzhang Wang et al.’s meta-analysis [22], which demonstrated that myometrial invasion, a correlate of LV invasion, was associated with increased risks of lymphovascular space invasion (relative risk [RR] 3.07), lymph node metastasis (LNM) (RR 4.45), and recurrence (RR 2.06). Both studies underscore the critical role of LV and myometrial invasion in predicting worse outcomes in endometrial cancer, suggesting that these factors should be integral to risk stratification and treatment planning, particularly in assessing the need for more aggressive adjuvant therapies.



Considering the varying stages of disease at diagnosis that influence DFS and OS, a study by Zeliha F Cuylan et al. [23] explored the prognostic impact of lymphovascular space invasion in stage IIIC endometrioid endometrial cancer, identifying significant predictors of decreased overall survival. They found that grade III histology, cervical stromal invasion, and myometrial invasion ≥50% were independent prognostic factors for decreased OS, with 5-year OS rates standing at 75.1%. Similarly, the Swedish Gynecologic Cancer Group study led by Karin Stålberg et al. [24] underscored LV invasion as a critical factor for lymph node metastases and survival, presenting it as having the strongest association with lymph node metastases (RR = 5.46) and significantly impacting survival outcomes (excess mortality rate (EMR) = 7.69). Both studies demonstrate the profound influence of LV invasion on the progression and prognosis of endometrioid endometrial cancer, advocating for its consideration in risk stratification and treatment planning to potentially enhance survival rates and tailored therapeutic strategies.



To reflect the latest insights from our research, it is necessary to highlight the necessity for aggressive management strategies in high-risk early endometrial cancer cases. This includes the potential benefit of concurrent chemotherapy and radiotherapy, as suggested by outcomes from the PORTEC 3 trial [25]. Such approaches could significantly improve overall survival and progression-free survival for these patients. This recommendation reinforces the importance of tailored treatment plans based on individual risk assessments to optimize patient outcomes.



Nevertheless, National Comprehensive Cancer Network (NCCN) and European Society for Medical Oncology (ESMO) guidelines emphasize the significance of lymphovascular invasion in early endometrial cancer. NCCN guidelines recommend considering adjuvant therapy for patients with LV invasion due to an increased risk of recurrence, potentially including radiation or combined modality therapy. ESMO guidelines also recognize LV invasion as a critical prognostic factor, advising that its presence should influence post-surgical management, potentially necessitating adjuvant systemic therapy based on other risk assessments.




4.2. Study Limitations and Future Perspectives


This study, however, is not without limitations. Its retrospective nature and single-center design may limit the generalizability of the findings. The inherent biases associated with retrospective data collection, including selection bias and information bias, could have influenced the results. Additionally, the small sample, especially of patients with LV invasion, may reduce the statistical power of the analyses conducted. Future studies with a prospective design, multicenter involvement, and larger samples are needed to validate these findings and potentially adjust clinical practice guidelines.





5. Conclusions


In conclusion, this study reinforces the prognostic significance of lymphovascular invasion, high-grade tumors, genetic aberrations such as p53 positivity, and the presence of distant metastasis in determining the disease-free survival of patients with endometrial cancer. The association between these factors and significantly worsened survival outcomes necessitates a tailored approach to the management of high-risk endometrial cancer patients. Implementing aggressive diagnostic and treatment strategies in this subgroup could potentially improve prognosis and survival rates. Overall, these findings contribute to the growing body of evidence that supports stratified patient management in endometrial cancer based on risk factors associated with poor outcomes.
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Figure 1. Kaplan–Meyer analysis for PFS among patients with endometrial cancer with and without lymphovascular invasion. 
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Figure 2. Negative factors for PFS in patients with endometrial cancer. 
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Table 1. Background characteristics of patients diagnosed with endometrial cancer with and without lymphovascular invasion.
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	Variables
	No LV Invasion (n = 261)
	LV Invasion (n = 50)
	p-Value





	Age, years (mean ± SD)
	67.0 ± 11.1
	68.2 ± 13.1
	0.726



	Age category
	
	
	0.185



	18–40 years
	1.1%
	4.0%
	



	40–60 years
	26.1%
	18.0%
	



	>60 years
	72.8%
	78.0%
	



	Comorbidities
	
	
	0.729



	Cardiovascular disease
	8.1%
	2.0%
	



	Diabetes
	6.5%
	4.0%
	



	Obesity
	10.3%
	6.0%
	







SD—standard deviation; LV—lymphovascular.













 





Table 2. Histology and surgical management of patients diagnosed with endometrial cancer with and without lymphovascular invasion.
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	Variables
	No LV Invasion (n = 261)
	LV Invasion (n = 50)
	p-Value





	Secondary carcinoma (%)
	9.58%
	10.0%
	0.916



	Histology (%)
	
	
	0.772



	Endometrioid
	79.3%
	76.0%
	



	Serous
	8.0%
	12.0%
	



	Carcinosarcoma
	6.9%
	8.0%
	



	Other
	5.7%
	4.0%
	



	MSI (%)
	8.4%
	18.0%
	0.038



	p53 (%)
	3.4%
	14.0%
	0.002



	Time from diagnosis to surgery (mean ± SD)
	7.79 ± 6.35
	9.01 ± 7.28
	0.211



	Type of surgery
	
	
	0.001



	Total abdominal hysterectomy
	25.29%
	36.00%
	



	Laparoscopic hysterectomy
	64.37%
	44.00%
	



	Vaginal hysterectomy
	1.15%
	8.00%
	



	Robot-assisted hysterectomy
	1.92%
	6.00%
	



	Surgical access
	
	
	<0.001



	Abdominal access
	17.24%
	44.00%
	



	Vaginal access
	69.73%
	42.00%
	



	Laparoscopic access
	3.45%
	2.00%
	



	Combined access
	0.38%
	4.00%
	



	Residual tumor after surgery
	
	
	<0.001



	R0 (No residual tumor)
	89.27%
	62.00%
	



	R1 (Microscopic residual tumor)
	1.15%
	18.00%
	



	R2 (Macroscopic residual tumor)
	0.77%
	14.00%
	







SD—standard deviation; LV—lymphovascular; MSI—microsatellite instability.













 





Table 3. Cancer staging and grading of patients diagnosed with endometrial cancer with and without lymphovascular invasion.
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	Variables
	No LV Invasion (n = 261)
	LV Invasion (n = 50)
	p-Value





	Pathological node status pN (%)
	
	
	<0.001



	0
	48.00%
	0.00%
	



	1
	0.00%
	69.73%
	



	2
	0.00%
	30.27%
	



	x
	52.00%
	0.00%
	



	Grade (%)
	
	
	<0.001



	1–2
	73.46%
	34.00%
	



	3–4
	25.77%
	64.00%
	



	Venous invasion (%)
	
	
	<0.001



	Yes
	1.53%
	64.00%
	



	No
	98.47%
	36.00%
	



	Distant metastasis (%)
	
	
	<0.001



	Yes
	1.92%
	22.00%
	



	No
	95.77%
	74.00%
	



	Number of removed lymph nodes (mean ± SD)
	9.39 ± 16.55
	14.43 ± 18.35
	0.320







SD—standard deviation; LV—lymphovascular.













 





Table 4. Cancer outcomes among patients diagnosed with endometrial cancer with and without lymphovascular invasion.
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	Variables
	No LV Invasion (n = 261)
	LV Invasion (n = 50)
	p-Value





	Second surgery (%)
	78.95% No
	66.67% No
	0.047



	Intraoperative and immediate postoperative complications (%)
	39.08% Yes
	60.00% Yes
	0.014



	Radiotherapy (%)
	49.43% No, 39.08% Yes
	26.00% No, 60.00% Yes
	0.003



	Chemotherapy (%)
	72.94% No, 22.94% Yes
	28.57% No, 57.14% Yes
	<0.001



	Follow-up PFS (%)
	
	
	0.001



	Year 1
	95.1%
	84.6%
	



	Year 2
	90.6%
	73.3%
	



	Year 3
	85.9%
	66.0%
	



	Year 4
	81.7%
	57.4%
	



	Year 5
	74.3%
	50.8%
	



	Recurrence (%)
	14.78% Yes
	17.95% Yes
	0.738



	Deceased (%)
	17.59% Yes
	40.48% Yes
	<0.001







LV—lymphovascular; PFS—progression-free survival.













 





Table 5. Factors significantly impacting DFS.
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	Negative Factors
	PFS Median
	Hazard Ratio
	95% CI
	p-Value





	Lymphovascular invasion
	3.2
	2.18
	1.56–3.04
	<0.001



	High-grade tumor (grade 3–4)
	2.8
	1.93
	1.42–2.61
	0.001



	Microsatellite instability (MSI)
	2.9
	2.67
	1.18–7.36
	0.004



	p53 positivity
	2.5
	2.11
	1.59–9.81
	<0.001



	Venous invasion
	2.3
	2.84
	2.11–6.82
	<0.001



	Distant metastasis
	1.6
	5.56
	2.45–10.18
	<0.001







PFS—progression-free survival; MSI—microsatellite instability.
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