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lar space invasion (LVSI) (odds ratio (OR) 5.8, 95% con-
fidence interval (CI) 2.0–16.9; p = 0.001) and primary 
tumor diameter (PTD)  20 mm (OR 6.6, 95% CI 2.7–
15.8; p < 0.001) were found to be independent risk fac-
tors for recurrence in women with low-risk EC. Conclu-

sion: The presence of LVSI and PTD  20 mm seem to 
be significant risk factors for recurrence in women with 
low-risk EC.

© 2018 S. Karger GmbH, Freiburg

Introduction

Endometrial cancer (EC) is the most widespread malignancy of 

the female reproductive system, especially in postmenopausal 

women [1]. In Turkey, the incidence of adenocarcinoma of the en-

dometrium is 5% and the 5-year overall survival (OS) rate is 90% 

[2]. According to previous studies, the incidence of International 

Federation of Gynecology and Obstetrics (FIGO) stage I endome-

trial cancer is 75%, and the 5-year survival rate is 85% [1, 3, 4].
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Summary
Aim: The aim of this study was to investigate the risk 
factors for recurrence in patients with low-risk endome-
trial cancer (EC). Patients and Methods: This retrospec-
tive study was performed using 10 gynecological oncol-
ogy department databases. Patients who met the fol-
lowing criteria were included in the study: (a) endome-
trioid-type histology, (b) histological grade 1 or 2, (c) no 
or < 50% myometrial invasion, (d) no intraoperative evi-
dence of extrauterine spread, and (e) the patient under-
went at least a pelvic lymphadenectomy. Recurrence 
was detected in 56 patients who were histologically di-
agnosed with low-risk EC, and these patients made up 
the case group. A total of 224 patients with low-risk EC 
without recurrence were selected (control group) using 
a dependent random sampling method. The case and 
control groups were match-paired in terms of grade, 
stage, and operative technique. Results: Lymphovascu-
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Low-risk EC has been defined as patients with disease confined 

to the uterine corpus, histologic grade 1 or 2, endometrioid histo-

logic subtype, and less than 50% myometrial invasion (MMI) [1, 3, 

4]. Low-risk EC has a minimal risk for pelvic lymph node (LN) me-

tastasis (  5%), vaginal recurrence (1–3%), and pulmonary metas-

tases  (< 1%) [5]. A number of known prognostic factors for EC 

have been defined by many studies, including stage, histological 

type and grade, depth of MMI, and lymphovascular space invasion 

(LVSI) [6–10]. However, because low-risk EC has an excellent 

prognosis with a very low rate of recurrence, risk factors for recur-

rence in women with low-risk EC have not been clearly delineated.

The aim of this study was to address the risk factors for recur-

rence in patients with low-risk EC.

Patients and Methods

This retrospective study was performed using 10 gynecological oncology de-

partment databases. All surgical specimens were examined and interpreted by 

gynecological pathologists. Low-risk EC (grade 1 or 2 endometrioid EC with < 

50% MMI) was diagnosed after examination of permanent sections. Architec-

tural grading was defined by standard FIGO criteria. Tumor size was macro-

scopically measured on fresh tissue by gynecologic pathologists who noted the 

size in the 3 largest dimensions. The largest of these 3 dimensions of the tumor 

was defined as the primary tumor diameter (PTD) [3]. LVSI was defined as the 

presence of adenocarcinoma of any extent in endothelium-lined channels of 

uterine specimens extracted at the time of surgery [11]. All tumors were staged 

according to the 2009 FIGO staging system. In patients treated before 2009, the 

stage was determined retrospectively based on a surgical and pathologic 

assessment.

Patients who met the following criteria were included in the study: (a) endo-

metrioid-type histology, (b) histological grade 1 or 2, (c) no or < 50% MMI, (d) 

no intraoperative evidence of extrauterine spread, (e) diagnosed between Janu-

ary 1, 1998 and December 31, 2015, and (f) underwent at least a pelvic lym-

phadenectomy. Patients with non-endometrioid-type tumors, women with 

grade 3 histology, and patients with FIGO stage IB, II, III, or IV disease were 

excluded. This study was approved by the Institutional Review Boards. It was 

conducted in accordance with the ethical standards of the Declaration of Hel-

sinki. At admission, all patients provided informed consent regarding research 

use of their medical information.

Recurrence was detected in 56 patients who were histologically diagnosed 

with low-risk EC, and these patients made up the case group. Using a depend-

ent random sampling method, 224 patients with low-risk EC having no recur-

rence were selected as a control group with complete data. In the case and con-

trol groups, pairs were matched in terms of grade, stage, and operative tech-

nique, such as hysterectomy plus bilateral salpingo-oophorectomy with pelvic 

and para-aortic lymphadenectomy or only pelvic lymphadenectomy.

Clinical and pathological data were obtained from the patients’ files and 

original pathology reports. During the study period, the management of endo-

metrioid EC varied among the institutions participating in the study, particu-

larly with respect to the role of lymphadenectomy; no LNs were sampled in 

some of the patients, only the pelvic LN or para-aortic LNs were sampled in 

some patients, complete staging with bilateral pelvic LNs was applied in some 

patients, and some patients underwent complete staging with bilateral pelvic 

and para-aortic lymphadenectomy. The individual practitioners were responsi-

ble for these variations over the study period.

Depth of MMI (no MMI or < 50% MMI as dichotomous options), PTD, 

LVSI, number of removed pelvic and para-aortic LNs, lower uterine segment 

involvement, and total number of retrieved LNs were evaluated from the origi-

nal pathology reports. Brachytherapy was administered to some cases in the 

case and control groups as adjuvant therapy (2–6 cycles, 5–8 Gy). External ra-

diotherapy or chemotherapy was not administered to any patients. Age, meno-

pausal status, body mass index (BMI), adjuvant therapy and type (if applicable), 

disease-free survival (DFS), OS, type of primary treatment (such as surgery, 

surgery plus adjuvant radiotherapy), recurrence, and treatment of recurrence 

were also investigated.

The site of recurrence was grouped into 4 categories: (i) vaginal relapse: re-

currence within vaginal walls or vaginal cuff [12], (ii) nodal failure: recurrence 

in pelvic, para-aortic node regions or other node-bearing areas (i.e., groin, ax-

illa, supraclavicular, mediastinal) as the primary site of failure [13], (iii) perito-

neal (abdominal) failure: disease recurring in the upper abdomen or involving 

the pelvic peritoneum (or both) generally manifested by ascites, peritonitis car-

cinomatosa, or intestinal obstruction [14], (iv) hematogenous dissemination: 

lung, liver, or other sites (i.e., adrenals, breast, brain, bone, or skin via hematog-

enous spread) [15]. In case of several concomitant recurrence localizations, the 

patient was included in the group with the most advanced disease.

We also classified tumor relapses at the surgical vaginal cuff, vagina, pelvic 

sidewall, or pelvic LNs as locoregional, and all other recurrences (peritoneal, 

hematogenous, and LN recurrences outside the pelvis), as extrapelvic.

After completion of treatment, the patients entered a routine surveillance 

program and were scheduled for follow-up every 3 months for the first 2 years, 

every 6 months until 5 years, and annually thereafter. Surveillance consisted 

mainly of questioning the patients about symptoms, a physical examination, 

and serum cancer antigen 125 level determination. Tumor recurrence was con-

firmed via a clinical pelvic exam, which was further supplemented with biopsies 

in case of suspicious findings or imaging studies in case of suspicion of distant 

metastases during a regular visit or following the occurrence of symptoms, such 

as vaginal bleeding or abdominal discomfort. After diagnosis of recurrence, all 

the hematoxylin-and-eosin (H-E)-stained slides of the primary tumor were re-

viewed by a gynecologic pathologist at each participating institution before ini-

tiating treatment for recurrence and the primary diagnosis of low-risk EC was 

confirmed.

DFS was defined as the time from the date of primary surgery to the detec-

tion of recurrence or the latest observation. OS was defined as the time from the 

date of primary surgery to death or the latest observation. The survival analysis 

was based on the Kaplan-Meier method, and the results were compared using 

the log-rank test. Logistic regression analysis was used to define the factors for 

recurrence. The χ2 test and Student’s t-test were used to analyze the unpaired 

data. All statistical analyses were performed using MedCalc software (version 

16.0; Mariakerke, Belgium). A p-value < 0.05 was considered significant.

Results

Demographic and clinicopathologic data of the case and the 

control groups with low-risk EC are presented in table 1. The pat-

terns of the recurrences were detected as vaginal in 28 patients 

(50.0%), peritoneal in 13 patients (23.2%), hematogenous in 9 pa-

tients (16.1%), and lymphogenous in 6 patients (10.7%). The most 

frequently involved organ was the vaginal cuff in 28 patients 

(50.0%). Pelvic peritoneal recurrence was detected in 8 patients 

(14.3%), colon recurrence in 2 (3.6%), retroperitoneal LN metasta-

ses in 4 (7.2%), lung recurrence in 2 (3.6%), and multiple organ 

metastases in 9 (16%) patients. 1 patient (1.8%) had skin metasta-

sis, 1 patient (1.8%) had recurrence in inguinal LNs, and 1 woman 

(1.8%) had a relapse in mediastinal LNs. For the treatment of re-

currence, 3 (5.4%) patients had only surgical resection, 12 (21.4%) 

patients had only chemotherapy, 8 (14.3%) patients had only radi-

otherapy, 6 (10.7%) patients had surgery plus chemotherapy, 7 

(12.5%) patients had surgery plus radiotherapy, 9 (16.1%) patients 

had surgery plus chemoradiotherapy, and 11 (19.6%) patients had 

chemoradiotherapy.
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The 5-year OS rate was 65.5% in the case group and 89.8% in 

the control group (hazard ratio (HR) 1.1, 95% confidence interval 

(CI) 0.8–1.6; p = 0.336). The median time of recurrence was 24.5 

(CI 16.1–32.6) months. 28 (50%) patients developed recurrence be-

fore 24 months and 46 (82.1%) patients had a relapse before 60 

months.

In the case group, 39 (69.6%) patients had a locoregional recur-

rence (vaginal cuff, pelvic recurrence, or pelvic LN), and 17 (30.4%) 

patients had an extrapelvic recurrence. None of the patients had 

both pelvic and extrapelvic metastases. All multiple recurrences 

were located in the extrapelvic region.

Risk factors for recurrence in patients with low-risk EC are 

shown in table 2. LVSI and PTD  20 mm were found to be signifi-

cant prognostic factors for recurrence in both univariate and mul-

tivariate analyses. According to the risk factors detected at the end 

of univariate regression analysis, patients with both positive LVSI 

and PTD  2 cm were 27 times more likely to have recurrent dis-

ease (odds ratio (OR) 27.5, 95% CI 6.9–109.6). However, low-risk 

EC patients carrying only 1 of these risk factors (positive LVSI or 

PTD  2 cm) were 4 times more likely to have relapse (OR 3.9, 95% 

CI 1.7–8.7).

Case (N = 56) Control (N = 224) p

LVSI* positive, n (%) 10 (17.9)  12 (5.4) 0.002

Grade* 2, n (%) 28 (50.0) 112 (50.0) 1.000

Tumor size* ≥ 2 cm, n (%) 47 (83.9) 118 (52.7) < 0.001

Adjuvant therapy*
Brachytherapy, n (%)  2 (3.6)  16 (7.1) 0.330

Postmenopausal status*, n (%) 48 (85.7) 184 (82.1) 0.526

Myometrial invasion* positive, n (%) 46 (82.1) 162 (72.3) 0.133

Surgery*, n (%) 1.000

H BSO PLND 19 (33.9)  76 (33.9)

H BSO PPLND 37 (66.1) 148 (66.1)

Omentectomy*, n (%) 41 (73.2) 172 (76.8) 0.575

Lower uterine segment involvement*, n (%)  5 (8.9)  20 (8.9) 1.000

Age**, years, mean ± SD 58.3 ± 8.0  55.6 ± 8.4 0.031

Age ≥ 60 years, n (%) 24 (42.9)  70 (31.3) 0.100

BMI**, kg/m2, mean ± SD 31.3 ± 5.3  31.3 ± 5.1 0.947

Tumor size**, mm, mean ± SD 27.1 ± 10.4  22.9 ± 13.8 0.035

Pelvic lymph node**, mean ± SD 21.5 ± 6.2  24.4 ± 11.9 0.078

Para-aortic lymph node**, mean ± SD 10.5 ± 6.3  12.5 ± 6.0 0.076

OS time**, months, mean ± SD 64.8 ± 41.1  70.4 ± 27.0 0.217

Follow-up time, months, median (range) 54.0 (12–181)  69.0 (14–144) 0.217

LVSI = Lymphovascular space invasion, H BSO PPLND = hysterectomy bilateral salpingo-oophorectomy 

pelvic para-aortic lymph node dissection, PLND = pelvic lymph node dissection, SD = standard deviation, 

BMI = body mass index, OS = overall survival.

*According to χ2 test.

**According to Student’s t-test.

Table 1. Demographic and clinicopathologic 

data of the case and control groups

Univariate analysis Multivariate analysis

OR 95% CI p OR 95% CI p

Age ≥ 60 years 1.6 0.9–3.0 0.102 1.7 0.8–3.5 0.121

Menopausal status 1.3 0.5–2.9 0.527 0.7 0.2–2.0 0.635

BMI ≥ 30 kg/m2 1.4 0.8–2.7 0.189 1.2 0.6–2.3 0.568

LVSI 3.8 1.5–9.4 0.003 5.8 2.0–16.9 0.001

MMI positive 1.7 0.8–3.7 0.136 0.7 0.3–1.7 0.479

Omentectomy 1.2 0.6–2.3 0.576 3.6 0.9–12.6 0.069

Lower uterine segment involvement 1.0 0.3–2.7 1.0 0.9 0.3–2.7 0.880

Tumor size ≥ 20 mm 4.6 2.1–10.0 < 0.001 6.6 2.7–15.8 < 0.001

LND (only pelvic) 1.0 0.5–1.8 1.000 0.3 0.2–1.0 0.052

Adjuvant therapy 2.0 0.4–9.3 0.340 2.9 0.6–14.3 0.181

EC = Endometrial cancer, OR = odds ratio, CI = confidence interval, BMI = body mass index, LVSI = lymphovascular space invasion, 

MMI = myometrial invasion, LND = lymph node dissection.

Table 2. Evaluation 

of risk factors affecting 

the development of 

 recurrence in patients 

with stage IA EC by 

 logistic regression anal-

ysis
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Discussion

Survival in cases with endometrial adenocarcinoma is generally 

good; however, at least 7% of patients eventually develop a recur-

rence [8]. Prognostic factors have been established to stratify cases 

at risk for recurrence, which is associated with a poor prognosis. 

However, risk factors and prognostic implications for recurrence 

of low-risk EC are uncertain. This multicenter case-control study 

examined the risk factors for recurrence in patients with low-risk 

EC. To the best of our knowledge, this is the first study to investi-

gate this topic.

Consistent with the literature regarding the recurrence seen in 

patients with all stages of endometrioid EC, our data indicated that 

the most frequent recurrence region was the vaginal cuff, and the 

second one was the pelvis [9, 10]. Similarly, those studies were not 

different from the current data that half of the recurrences are vagi-

nal, followed by peritoneal, hematogenous, and lymphatic spread 

[16]. A significant portion of the recurrences in patients with endo-

metrioid EC occur within the first 2 years (37.5% of patients re-

curred within the first year, 54.2% within the second year, and 8.3% 

within the third year) [10]. The median duration of recurrence in 

our study was 24.5 (CI 16.1–32.6) months. In the current study, half 

of the patients developed a recurrence before 24 months.

Prognostic factors have been investigated previously between 

heterogeneous groups for the development of a recurrence in pa-

tients with EC (all stages or early stages (stage I and II simultane-

ously) or in groups with grade 1, 2, 3 or endometrioid and non-

endometrioid coexisting groups). LVSI and lower uterine segment 

involvement in early-stage well-differentiated endometrioid EC 

could be a highly significant predisposing factor for recurrence [8, 

9, 17]. Our findings showed that the presence of LVSI was an inde-

pendent risk factor for recurrence, whereas lower segment involve-

ment was not. The standard method for assessing LVSI is light mi-

croscopic examination of H-E-stained sections. However, many 

difficulties arise in identifying lymphatic vessel walls by H-E stain-

ing. Immunostaining with D2-40 (an anti-podoplanin antibody) 

significantly increased the detection rate of LVSI as compared to 

H-E staining, underlining the importance of D2-40 immunohisto-

chemistry (IHC) as an investigative modality [18].

Furthermore, PTD  20 mm was a significant risk factor for re-

currence in patients with low-risk EC in univariate and multivariate 

analyses. There are also contrasting studies showing that tumor size 

> 20 mm and LVSI are not significant risk factors for recurrence or 

duration of DFS [8, 19]. The most important limitations of these 

studies are the inclusion of advanced-stage patients and the pres-

ence of patients with different grades and different myometrial in-

vasion depths. The presence of MMI, which has been reported to be 

a significant risk factor in some studies [17], was not a significant 

risk factor in our study. The incidence of < 50% MMI was 82.1% 

whereas the patients with no MMI constituted 17.9% of women in 

the case group, and the incidence of < 50% MMI was 72.3% while 

disease confined only to the endometrium comprised 27.7% of 

women in the control group. However, these findings were not sig-

nificantly different between the case and control groups.

Although the majority of isolated vaginal cuff recurrences in 

early-stage EC can be salvaged by adjuvant radiotherapy, a 2012 

Cochrane meta-analysis of 8 trials evaluating adjuvant radiother-

apy in patients with stage I EC reported no significant difference in 

OS [20]. The recurrence rates in patients with low-risk (stage I and 

grade 1 or 2 and endometrioid histology) EC after hysterectomy 

and bilateral salpingo-oophorectomy have been reported as 3.2% 

and 3.6%, for observation and adjuvant radiotherapy groups, re-

spectively [21]. Patients receiving adjuvant radiotherapy have been 

reported to be less likely to have a recurrence [20]. In our study, 

only 18 (5.7%) patients received adjuvant brachytherapy after ini-

tial surgery. Although our population size was small, the current 

study showed that 2 patients (3.5%) had recurrence (vaginal cuff 

recurrence and colon recurrence) although they were treated with 

adjuvant brachytherapy following initial surgery.

According to the Surveillance, Epidemiology and End Results 

(SEER) data, low-risk EC patients represent approximately 61% of 

endometrioid ECs grossly confined to the uterus [22, 23]. Although 

the recurrence rate is very low in this subgroup of patients (1–7%), 

the absolute number of recurrences in low-risk EC seems to be ac-

tually considerable as approximately 70% of women with EC are 

given a diagnosis while the disease is confined to the uterus [24]. 

Given the rapidly increasing incidence of EC worldwide, clinicians 

seem to be obliged to deal with more cases with recurrent low-risk 

EC in the future. Against this background, among women with 

low-risk EC, the subgroup of patients with unknown negative 

prognostic factors leading them to recurrence will seem to gain 

importance.

However, our study had several limitations. First, the retrospec-

tive nature of the study cannot exclude any bias. Second, many dif-

ferent clinical approaches were used. Our data were collected from 

10 different institutions with potential differences in surgical and 

clinical management. Possibly, analyzing clinical outcomes among 

patients with low-risk EC may not be equally balanced and objec-

tively represented. Third, although all surgical specimens were 

evaluated by a specialized single gynecological pathologist at each 

institution, the absence of a centralized pathological slide review is 

another limitation of the current study. However, given the low 

rate of recurrence in low-risk EC, the study design used here was 

necessary to achieve a satisfactory sample size. Despite the above 

limitations, this study represents one of the largest series of recur-

rent cases with low-risk EC. Moreover, the availability of good fol-

low-up data increased the validity of the results and mitigated the 

weaknesses.

In conclusion, the presence of LVSI and PTD  20 mm seem to 

be significant risk factors for recurrence in women with low-risk 

EC. These parameters should be examined carefully in women with 

low-risk EC and patients having these features should be followed 

up closely because of increased risk for recurrence. We should em-

phasize that low-risk EC patients carrying both risk factors (posi-

tive LVSI and PTD  20 mm at the same time) seem to be 27 times 

more likely to have recurrence when compared to patients with 

none of these risk factors.
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