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Abstract
Purpose: Endometrial cancer is characterized as histopathological, molecular, genetic, biological, and very diverse 

group of malignancies. Due to the need to precisely define the indications for adjuvant treatment in recent years, 
there has been a division made according to risk groups based on prognostic factors, which identify patients at risk 
for disease relapse, who may benefit from adjuvant therapy. The aim of this research was to examine the clinical and 
morphological factors that influence disease-free survival (DFS) and overall survival (OS) in patients with FIGO IA 
stage endometrial cancer.

Material and methods: A retrospective clinical study was conducted, primarily based on the identification of fac-
tors that influence five-year DFS and OS. The study integrated data of FIGO IA stage endometrial cancer patients, who 
presented to gynecological oncology board for the first time after operative treatment, from January 1, 2016 to January 
1, 2022. Adjuvant radiotherapy was applied to patients with an initially higher risk of disease progression. Length of 
survival was analyzed using Kaplan-Meier method, while log-rank test was used to assess differences between groups. 

Results: The results show that 5-year OS for 93 patients was 89.2% and DFS was 88.2%. Application of adjuvant 
brachytherapy, number of deliveries, MRI staging, type of institution where the surgery was performed influenced 
DFS. Pathohistological characteristics of tumor indicated a statistically significant impact on DFS. 

Conclusions: Application of adjuvant brachytherapy in high-intermediate and high-risk patients contributes to 
DFS increase. Moreover, the existence of a pre-operative MRI assessment of the stage of disease as well as the type of 
healthcare provided by an institution where the surgery was performed, significantly affect DFS. 
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Purpose 
Endometrial cancer (EC) is the sixth most common 

type of cancer in women [1]. On the basis of histopatho-
logical, molecular, genetic, and biological parameters, it 
represents a very heterogeneous group of malignancies 
that in over 70% of cases are diagnosed at an early stage 
and older age [1, 2]. Total hysterectomy with bilateral sal-
pingo-oophorectomy is the primary treatment modality 
for endometrial cancer in FIGO IA stage cases. Indica-
tions for adjuvant treatment are determined on the basis 

of pathohistological and molecular characteristics as well 
as age and general condition of the patient [3]. The most 
important factors for the progression of the disease in 
patients belonging to low- and medium-risk groups are 
the presence of lymphovascular invasion, depth of myo-
metrial invasion, tumors larger than 2 cm, involvement 
of distal segment of the uterus, and clear cell or serous 
carcinoma [2, 4, 5]. 

Genetic analysis of endometrial carcinomas has 
helped stratify the risk of disease progression and further 
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highlighted great heterogeneity of the tumors [6]. There-
fore, it was found that the presence of POLEmut indicates 
a good prognosis regardless of clinical-pathological char-
acteristics of the tumor [7]. In low-risk endometrial can-
cer patients, the presence of β-catenin (CTNNB) exon 3 
hot-spot mutation indicates an increased aggressiveness 
of the tumor [8]. Klat et al. retrospectively examined the 
presence of L1 cell adhesion molecule (L1CAM) positivity 
in 312 tumor samples from patients suffering from FIGO 
stage I  and II endometrial cancer. Results of this study 
showed an increased aggressiveness of L1CAM-positive 
tumors, but no effect on overall survival (OS) [9]. Al-
though patients in the initial stage of the disease without 
the presence of risk factors for disease progression have 
a  good prognosis, Stasenko et al. found the recurrence 
rate of 2.9% in the group of patients with ultra-low risk 
in low-grade tumors of endometrioid histology without 
invasion of the myometrium [8]. At the same time, in this 
research, no clinical or genetic characteristics were found 
to indicate an increased risk of relapse of the disease with 
statistical significance [9]. In recent years, due to the need 
to precisely define the indications for adjuvant treatment 
in the early stage EC, there has been a division made ac-
cording to risk groups based on clinical, pathological, 
molecular, and genetic prognostic factors, which identify 
patients at risk for disease relapse, who may benefit from 
adjuvant therapy with an acceptable level of toxicity [10]. 

The aim of this research was to examine the clinical 
and morphological factors that influence disease-free sur-
vival (DFS) and five-year OS in FIGO IA stage endome-
trial cancer patients. 

Material and methods 
A retrospective clinical study was conducted, primar-

ily based on the identification of factors that influence 
five-year DFS and OS in FIGO IA stage endometrial can-
cer patients. The research was conducted at the Center 
for Radiation Oncology of the University Clinical Center  
Kragujevac, after obtaining consent from the institution’s 
ethics committee. The study integrated data of FIGO IA 
stage endometrial cancer patients (2009 FIGO classifica-
tion) [11], who presented to the gynecological oncology 
board for the first time after surgery treatment, from Jan-
uary 1, 2016 to January 1, 2022. Data were obtained by 
reviewing medical histories and consultative decisions. 
Criteria for inclusion into the study were as follows: 
histopathologically verified FIGO IA stage endometrial 
cancer based on decision of the gynecological oncology 
board, total hysterectomy with bilateral salpingo-oopho-
rectomy, complete medical documentation, and exis-
tence of a certificate of survival. Exclusion criteria were 
incomplete medical documentation, inadequate initial 
definition of the stage of disease, not attending control 
examinations (3-6 months in the first two years, 6 months 
from 2-5 of the fifth year, then annually), histopatho-
logically verified uterine sarcoma, and previously diag-
nosed tumor in the abdomen and/or pelvis. According 
to a decision of the gynecological oncology board, adju-
vant brachytherapy was applied to patients with an ini-
tially higher risk of disease progression based on 2016 

ESMO-ESGO-ESTRO classification [12], given that no 
molecular-genetic testing was available during the study. 
High-dose-rate endocavitary brachytherapy was applied 
according to a  regime of 4 × 600 cGy or 3 × 700 cGy,  
once a  week. A  cylinder diameter from 20 to 30 mm 
was used, and the dose was prescribed at a  depth of  
5 mm from the vaginal surface, while reproducibility was 
checked during each application based on X-ray exam-
ination to plan the treatment. The dose was also calculat-
ed according to International Commission on Radiation 
Units and Measurements 38 (ICRU 38) for the bladder 
and rectum as well as the maximum dose in the vaginal 
mucosa [13]. Quality assurance procedures were assessed 
daily, weekly, and monthly in accordance with American 
Association of Physicists in Medicine (AAPM) task group 
No. 40 report [14]. The groups of patients treated with 
brachytherapy were additionally compared with those 
treated without brachytherapy. 

Study variables 

Independent variables 

Overall survival of patients (starting from the date of 
surgery until the date of last control or death), occurrence 
of disease progression (time elapsed from surgery to the 
date of disease progression based on diagnostic imaging 
or pathohistological confirmation). 

Dependent variable 

Data from medical records, including pathohistolog-
ical type, tumor histological and nuclear grade, presence 
of lymphovascular and myometrial invasion, involve-
ment of uterine distal segment, comorbidities accord-
ing to Charlson’s comorbidity, age-combined risk score 
[15], number of deliveries and abortions, brachytherapy 
dose, number of fractions, existence of adequate pre-op-
erative magnetic resonance imaging (MRI) or computed 
tomography (CT) of the abdomen and pelvis, selective 
(in the sample less than 10 lymph nodes) or complete 
pelvic lymphadenectomy, type of institution where the 
surgery treatment was performed (secondary or tertiary), 
existence of disease progression (local, loco-regional re-
currence, or distant metastases), and localization of recur-
rence or distant metastases, were obtained and assessed. 

Anamnesis data related to patient’s habits, such as 
cigarette smoking and alcohol consumption as well as 
socio-demographic characteristics of patients, including 
age at the time of presentation to gynecological oncology 
board and place of residence (village or city) were also 
assessed. Inspection of medical documentation yielded 
data on socio-demographic characteristics of patients, as-
sociated diseases and previous treatment, pathohistolog-
ical characteristics of the tumor, and proposed and im-
plemented adjuvant therapeutic protocols. Incomplete 
data from patients’ medical histories were not analyzed. 
The length of survival at the moment of research was es-
timated after reviewing medical documentation (if the 
patient had visited a doctor in the previous six months), 
or by contacting patient or family member over the tele-
phone. 
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The collected data were processed with descriptive 
statistics methods using measures of central tendency 
and standard deviation for continuous variables, with 
normal distribution and relative frequency for categori-
cal variables. For continuous variables, the significance of 
differences was tested using parametric Student’s t-test 
and non-parametric Mann-Whitney U  test in case of ir-
regular data distribution. χ2 test was applied for categor-
ical variables. The length of survival was analyzed with 
Kaplan-Meier method, while log-rank test was used to 
assess differences between groups. The difference in the 
compared data was considered statistically significant if 
probability of null hypothesis was less than 5% (r < 0.05). 
SPSS v.18 statistical software for Windows (Chicago, IL, 
USA) was applied for data calculating and processing. 

Results 
The study included 112 patients with pathohisto-

logically verified FIGO IA stage endometrial cancer, 
initially treated with total hysterectomy with bilateral 
salpingo-oophorectomy. Seven patients, who did not 
meet the inclusion criteria were excluded as well as pa-
tients who received chemotherapy (3 patients) and those 
who underwent external beam radiotherapy (EBRT) + 
brachytherapy (9 patients). In total, data of 93 patients 
were included in the analysis, of which 28 were treated 
with brachytherapy (Figure 1). The results show that the 
overall 5-year OS was 89.2%, with a median survival of 
76.8 ±2.13 months (range, 72.97-81.04 months) (Figure 2). 
The 5-year DFS was 88.2%, with a median of 72.62 ±2.10 
months (range, 67.51-75.74 months) (Figure 2). 

Socio-demographic characteristics of the patients 
showed the average age of 61.46 ±8.50 years, with 66.7% 
living in cities. In terms of habits, 37.6% of the patients 
smoked cigarettes, while 11.8% occasionally enjoyed the 
consumption of alcoholic beverages. The analysis showed 
that socio-demographic factors and habits were not asso-
ciated with disease progression. Data from the patient’s 
reproductive history related to the number of deliveries 
indicated a statistically significant impact on DFS (Figure 
3), while the number of abortions and presence of meno-
pause at the time of diagnosis showed no impact on the 
length of DFS. 

The results of this research show that intra-cavitary 
brachytherapy was performed in a  third of all patients 
(30.8%) (Table 1). Progression of the disease was recorded 
in 11 patients according to RECIST 1.1. criteria, predomi-
nantly loco-regionally, while in one patient, the progres-
sion occurred in the liver [16]. Three patients experienced 
gastrointestinal manifestations due to acute radiation 
toxicity. The manifested toxicity was mild (grade 1), ac-
cording to Common Terminology Criteria for Adverse 
Events (CTCAE) v. 5 (Table 1) [17]. 

Adjuvant treatment with 3-4 intra-cavitary brachy- 
therapy applications with a  dose per application of  
600 to 700 cGy had a significant impact on extending DFS 
(Figure 1, Table 1). Considering the demonstrated impact 
of adjuvant brachytherapy, an additional analysis of pa-
tients treated with brachytherapy compared with patients 
treated without brachytherapy was performed (Table 2). 

Pre-operative MRI diagnostics were done in 63.4% of 
the patients, and statistical analysis indicated a strong in-
fluence on DFS (Figure 2). Moreover, 59.1% of patients 
had their surgeries performed in secondary type of 
healthcare centers, while 40.9% of treatments were per-
formed in tertiary type of institutions (Table 1). Pelvic 
lymphadenectomy was performed in 12.9% of patients, 
whereas selective lymphadenectomy was done in 8.6% of 
cases, but these treatments showed no statistical signifi-
cance in DFS (Table 1). 

Endometrioid adenocarcinoma was pathohistologi-
cally recorded in 90.3% of our study subjects, serous type 
in 3.2%, and clear cell form in 6.5% of the patients. Forms 
with high nuclear and histological grades made up the 
smallest share of tumors, i.e., 6.5% and 5.4%, respectively. 
The presence of lymphovascular invasion was verified in 
22.6%, while myometrial invasion was more frequent and 
recorded in 64.5% of the patients. The involvement of dis-
tal part of the uterus was found in 15.1% of the patients. 
Pathohistological characteristics of the tumor, such as the 
histological and nuclear grade of the tumor were identi-
fied as statistically significant factors affecting the length 
of DFS (Tables 1, 2). 

Discussion 
The conducted study was based on the analysis of the 

length of five-year OS and DFS in FIGO IA stage endome-
trial cancer patients, who had previously undergone op-
erative treatment. Endometrial cancer in the early stage is 
a disease with a relatively good prognosis, if the optimal 
therapeutic modality is applied according to risk factors 
for progression of the disease. According to data from the 
relevant available literature, the five-year OS is ranging 
from 80.0% to 91.6%, while the five-year DFS in patients 
with FIGO IA stage disease is over 85% [18-20]. Simi-
lar to the results of studies conducted in other centers,  
the five-year OS in our study was 89.5%, while during  
the same period, 88.2% of the patients were free of disease 
progression. Given that the frequency of disease recur-

Fig. 1. Study design

112 FIGO IA stage  
endometrial cancer patients

7 patients did not meet  
inclusion criteria

3 patients were  
chemotherapy treated

9 patients received  
EBRT + BT

28 patients received BT  
of 3 × 7 Gy or 4 × 6 Gy

65 patients without adjuvant 
treatment

G3, serous, clear 
cell, risk factors 93 patients G1, G2, no risk 

factors
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Fig. 2. Five-year overall survival (A), disease-free survival 
(B), and impact of brachytherapy use on DFS (C)
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Adjuvant brachytherapy

rence in early stage ranges from 2.9% to as high as 28.6% 
[8, 21, 22], it was of particular interest to identify factors 
associated with shorter DFS. 

Comorbidities and events from patient’s reproductive 
medical history are associated with the occurrence of en-
dometrial cancer, but they can also have a certain influ-
ence on local control [23]. When these factors were con-
sidered, a  statistically significant association was found 
between a higher number of deliveries and shorter DFS. 
A study by Lesko and colleagues conducted in the 1990s 
indicates that the older age of women at the time of their 
last childbirth has a protective effect on the occurrence of 
endometrial cancer [24]. Contrary to our results, a very 

large Swedish study that integrated about 2,600,000 
women showed a  protective effect of multiparity and 
older age in the last pregnancy [23]. However, when it 
comes to high-risk pregnancies with existing gestation-
al hypertension associated with numerous inflammatory 
and immunological disorders, the contribution to the for-
mation of this tumor cannot be ruled out with certain-
ty [25]. Given that at the time of conducting the study, 
researchers did not have access to precise data from the 
reproductive history of all patients. Therefore, it is neces-
sary to examine in detail which factors that cause multi-
parity are associated with DFS. In terms of genetic factors 
from family history, the most common were malignant 



Journal of Contemporary Brachytherapy (2023/volume 15/number 5)

Five-year disease-free survival in FIGO IA stage endometrial cancer patients: Tertiary institution experience in a developing country 301

Fig. 3. Pre-operative staging (A), type on institution where the surgery was performed (B), number on deliveries (C), family 
anamnesis (D)
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and cardio-vascular diseases. The obtained findings im-
ply that numerous genetic factors may be significant in 
long-term prognosis of the disease, which is not only re-
lated to personal characteristics of patients, but also to 
hereditary risk of certain diseases. 

The modern approach to the treatment of gynecolog-
ical malignancies foresees the implementation of precise 
indications for the application of adjuvant therapy, con-
sidering the expected long survival of patients in the ini-
tial FIGO IA stage of endometrial cancer and over-treat-
ment risk. Previously conducted clinical studies suggest 
that adjuvant vaginal brachytherapy in early stages of 
endometrial cancer in a low-risk group does not signifi-
cantly affect long-term control of the disease [26]. There 
are studies, in which adjuvant radiotherapy in FIGO 
stage I  endometrial cancer patients was found to im-
prove loco-regional disease control, but without affect-
ing OS [18, 20, 27] (Table 3). According to data of Jeans 
et al., brachytherapy is an adequate form of treatment 
for patients with negative peritoneal cytology and clear 
cell, serous, or mixed carcinoma of the endometrium at 
an early stage [28]. Similarly, Shinde et al. observed that 
adjuvant brachytherapy in FIGO IA endometrial cancer 
patients with unfavorable histology improves OS [29]. 
The results of a  recent retrospective non-randomized 
interventional study, which included 419 patients with 
FIGO stage IA, IB, and II endometrial cancer, suggest 
that patients with FIGO stage IA disease have the great-
est benefit from the adjuvant treatment [22]. A study by 
Garzon et al. that integrated 4,156 FIGO IA endometrial 
cancer patients showed the non-exceptional effective-
ness of vaginal brachytherapy in the medium-high risk 
group with less than two risk factors (grade 3, presence 

of lymphovascular invasion or non-endometrioid his-
tology, without invasion of the myometrium) [26]. Ad-
ditionally, results of a research by Jin et al. that includ-
ed 238 high- and intermediate-risk patients (according 
to the ESMO-ESGO-ESTRO criteria) with FIGO stage I 
and II endometrial cancer, showed that the application 
of brachytherapy, as opposed to brachytherapy with 
EBRT, is a  safe option in terms of disease control and 
manifestations of radiation toxicity [30]. Similarly, the 
current study showed that 3-4 applications of adjuvant 
brachytherapy with a therapeutic dose of 600 to 700 cGy 
has a  statistically significant effect on DFS compared 
with the group without adjuvant treatment. According 
to data obtained from GOG-99 and PORTEC-1 study, 
the most common localization of disease relapse is the 
vaginal stump, with a frequency of 71.4% and 72.4%, re-
spectively [27, 31, 32]. Likewise, in the present study, 
the highest frequency of vaginal recurrences and pro-
gression to regional lymph nodes was recorded, and one 
patient had distant liver metastases. 

Current recommendations for the treatment of endo-
metrial cancer require adequate pre-treatment MRI diag-
nostic processing. Daix et al. examined the concordance 
of pre-operative ESMO-ESGO-ESTRO risk stratification 
and definitive pathohistological diagnosis. The results 
showed that the risk was initially underestimated in most 
patients [33]. A  study conducted by Rei et al. indicated 
that pre-operative MRI with high sensitivity can assess 
the depth of myometrial invasion [34, 35]. Pre-operative 
MRI parameters of diffusion and perfusion with a high 
probability of involvement of regional lymph nodes and 
infiltration of the myometrium, in addition to assessing 
the stage of the disease, can also indicate micro-structur-
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Table 1. Analysis of the influence of clinical and morphological factors on disease-free survival time in FIGO 
IA stage endometrial cancer patients 

Variables N = 93 (100%)
n (%)

Log-rank (Mantel-Cox) 

χ2 Df p-value 

Age (years) 61.46 ±8.50 

Place of residence Rural 31 (33.3) 0.038 1 0.845 

City 62 (66.7) 

Cigarette smoking 35 (37.6) 0.992 1 0.319 

Alcohol consumption 11 (11.8) 1.531 1 0.216 

Number of abortions 1 29 (31.2) 2.000 5 0.849 

2 7 (7.5) 

3 1 (1.1) 

4 3 (3.2) 

5 2 (2.2) 

Number of deliveries 1 27 (29.0) 94.794 5 0.000 

2 39 (41.9) 

3 8 (8.6) 

4 3 (3.2) 

5 1 (1.1) 

Menopause presence 76 (81.7) 2.190 1 0.139 

Family anamnesis Negative 20 (21.5) 13.043 6 0.042 

Malignant diseases 35 (37.6) 

Cardio-vascular diseases 18 (19.4) 

Neurological diseases 8 (8.6) 

Allergic diseases 6 (6.5) 

Renal diseases 4 (4.3) 

Pulmonological diseases 2 (2.2) 

Charlston’s comorbidity score 2.00 7 (7.5) 8.106 6 0.230 

3.00 19 (20.4) 

4.00 20 (21.5) 

5.00 20 (21.5) 

6.00 18 (19.4) 

7.00 8 (8.6) 

8.00 1 (1.1) 

Brachytherapy Adjuvant treatment 28 (30.8) 6.613 1 0.010 

No adjuvant treatment 65 (69.2) 

Number of fractions 3 fractions 21 (22.6) 0.158 1 0.691 

4 fractions 7 (7.6) 

Brachytherapy dose per fraction 600 cGy 16 (17.4) 0.692 2 0.707 

700 cGy 12 (12.9) 

Progression disease Vaginal recurrence 5 (5.4) 2.053 2 0.358 

Regional lymph nodes 5 (5.4) 

Distant (liver) metastasis 1 (1.1) 

Acute radiation toxicity No toxicity 25 (26.7) 0.078 1 0.780 

Gastrointestinal toxicity 3 (3.2) 
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Table 1. Cont.
Variables N = 93 (100%)

n (%)
Log-rank (Mantel-Cox) 

χ2 Df p-value 

Pre-operative staging MRI 59 (63.4) 6.017 1 0.014 

CT 34 (36.6) 

Type of institution where  
the surgery was performed 

Secondary center 55 (59.1) 8.053 1 0.005 

Tertiary center 38 (40.9) 

Lymphadenectomy No 73 (78.5) 1.314 2 0.519 

Complete pelvic 12 (12.9) 

Selective 8 (8.6) 

Lymphovascular invasion 21 (22.6) 4.291 1 0.038 

Invasion of the myometrium 60 (64.5) 0.016 1 0.899 

Distal part of the uterus 
involvement 

14 (15.1) 10.332 1 0.001 

Pathohistological type Endometrioid type 84 (90.3) 16.359 2 0.000 

Serous carcinoma 3 (3.2) 

Clear cell carcinoma 6 (6.5) 

Histological grade I  60 (64.5) 13.061 2 0.001 

II 28 (30.1) 

III 5 (5.4) 

Nuclear grade I  43 (46.2) 7.655 2 0.022 

II 44 (47.3) 

III 6 (6.5) 

Data represent mean value ± 1 standard deviation; MRI – magnetic resonance imaging, CT – computed tomography 

al features of endometrial cancer [36]. Considering that 
lymphadenectomy increases the risk of post-operative 
complications, and that the frequency of positive lymph 
nodes is below 5% in the low-risk group, in situations 
where there is an optimal perioperative-risk assessment, 
it is possible to safely avoid this procedure [18]. Careful 
prediction of favorable prognostic factors includes the 
presence of grade I or II endometrioid tumors, less than 
50% of myometrial invasion, and tumors smaller than  
2 cm, with adequate pre-operative MR imaging [18]. Ig-
natov et al. confirmed that lymphadenectomy did not 
contribute to longer survival in 868 patients diagnosed 
with FIGO I and II endometrial cancer belonging to in-
termediate- and high-risk groups [37]. The results of the 
present study demonstrated that the omission of pre-op-
erative MRI assessment of the stage of the disease had 
a statistically significant effect on DFS, which can poten-
tially indicate an initially underestimated stage of the dis-
ease. McGowan et al. observed that there is no statistically 
significant difference in OS and treatment outcome de-
pending on whether patients’ surgery with early endo-
metrial cancer was performed in a cancer unit or a cancer 
center, considering that a  minimally invasive approach 
is preferred in early stages [38]. Unlike the study by 
McGowan, our study showed that there is a  significant 
difference in the length of DFS in relation to the type of 
healthcare provided by the institution where the surgery 
was performed. Therefore, it was found that patients op-
erated in a  tertiary center showed a  significantly better 
DFS. These differences may be attributed to different lev-

els of education and access to treatment in gynecologic 
oncology centers in developing countries. The success 
of treatment contributes to the education of the entire 
multidisciplinary team (gynecologist, radiologist, pathol-
ogist, radiation, and medical oncologist). It is possible 
that some smaller centers lack the conditions necessary 
for performance of highly specialized therapeutic modal-
ities. Creating a strategy to improve the level of education 
of doctors in smaller centers as well as defining the mini-
mum of patients with a certain pathology, could improve 
the quality of healthcare. 

This study has certain limitations. The main short-
comings of the conducted research include its unicentric 
and retrospective character, and a small study sample of 
female patients. 

Conclusions 
The results of the current study showed that the ap-

plication of adjuvant brachytherapy in patients with 
high-intermediate and high-risk contributes to prolon-
gation of DFS. Moreover, the existence of a  pre-opera-
tive MRI assessment of the stage of the disease as well as 
the type of healthcare provided by the health institution 
where the surgery was performed, significantly affect 
DFS. It is expected that the results of this study will con-
firm that the above-mentioned factors may suggest the 
existence of an additional risk for disease progression in 
FIGO IA stage endometrial cancer patients, who require 
adjuvant treatment.



Journal of Contemporary Brachytherapy (2023/volume 15/number 5)

Five-year disease-free survival in FIGO IA stage endometrial cancer patients: Tertiary institution experience in a developing country 305

Table 2. Analyzes of the impact of brachytherapy in FIGO IA stage endometrial cancer patients

Variables Brachytherapy alone (n = 28), 
mean ±SD or n (%)

No adjuvant treatment  
(n = 65), mean ±SD or n (%) 

t, c2, p-value 

Number of brachytherapy fractions 3.2 ±0.4 0.0 ±0.0 N.A. 

Brachytherapy dose (cGy) 643.3 ±49.5 0.0 ±0.0 N.A. 

Disease-free survival 51.6 ±20.7 41.8 ±23.2 t = –2.096* 

p = 0.039 

Progression disease 1 (1.1) 10 (10.8) c2 = 5.211** 

p = 0.020 

Vaginal recurrence 0 (0.0) 5 (5.4) c2 = 0.917** 

p = 0.123 Regional lymph nodes 1 (1.1) 4 (4.3) 

Distant (liver) metastasis 0 (0.0) 1 (2.6) 

Overall survival 43.5 ±22.1 43.3 ±20.4 t = 0.180* 

p = 0.858 

Age (years) 61.8 ±8.9 61.1 ±8.9 t = –0.367* 

p = 0.715 

Cigarette smoking 10 (10.8) 25 (26.9) c2 = 3.507** 

p = 0.048 

Alcohol consuming 5 (5.4) 9 (9.7) c2 = 0.181** 

p = 0.454 

Presence of menopause 33 (35.5) 43 (46.2) c2 = 1.128** 

p = 0.217 

Number of abortions 0.8 ±1.3 0.6 ±1.0 t = 0.126* 

p = 0.513 

Number of deliveries 1.6 ±1.0 1.6 ±1.1 t = 0.133* 

p = 0.895 

Charlson’s comorbidity score 4.8 ±1.5 4.4 ±1.5 t = –1.466* 

p = 0.146 

Pathohistological type of tumor 

Endometrioid 19 (22.6) 65 (70.0) c2 = 18.020** 

p = 0.000 Clear cell 6 (6.5) 0 (0.0) 

Serous 3 (3.2) 0 (0.0) 

Histological grade 

I  9 (9.3) 43 (46.2) c2 = 12.343** 

p = 0.002 II 17 (18.3) 19 (20.4) 

III 5 (5.4) 0 (0.0) 

Nuclear grade 

I  7 (7.5) 36 (38.7) c2 = 12.343** 

p = 0.002 II 15 (16.1) 29 (31.2) 

III 6 (6.5) 0 (0.0) 

Lymphovascular invasions 16 (17.2) 5 (5.4) c2 = 14.011** 

p = 0.000 

Invasion of the myometrium 26 (28.0) 34 (36.6) c2 = 0.428** 

p = 0.334 

Involvement of distal segment of the uterus 6 (6.5) 8 (8.6) c2 = 0.338** 

p = 0.561 

Pre-operative MRI diagnostics 23 (24.7) 36 (38.7) c2 = 0.235** 

p = 0.394 Pre-operative CT diagnostics 5 (5.4) 29 (31.2) 

Lymphadenectomy 

Selective 3 (3.2) 5 (5.4) c2 = 0.491** 

p = 0.782 Complete pelvic 6 (6.5) 6 (6.5) 

Surgery 

Secondary center 16 (17.2) 38 (40.9) c2 = 0.400** 

p = 0.338 Tertiary center 12 (12.9) 27 (29.1) 

*t – Student’s t-test, **χ2 test, MRI – magnetic resonance imaging, CT – computed tomography, N.A. – not applied 
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Table 3. Review of studies with similar design 

Authors (year) [Ref.] Study sample Brachytherapy regimen Study outcome 

Lin YJ et al. (2019) [20] 84 FIGO I stage  
EC patients 

21 patients: EBRT (VMAT, 3D-CRT) 
50.4 Gy/28 fx.; 

46 patients: HDR-BT 2-8 Gy/2-6 fx.; 
13 patients EBRT (50.4 Gy) + BT 

(2-8 Gy/2-6 fx.) 

OS: non-RT group, 96.3% 
OS: RT group, 91.6% 

5-year loco-regional recurrence rate: 2.0% 
Recurrence-free survival rate: non-RT group, 

97.9% 
Recurrence-free survival rate: RT group 97.1% 

Cisek P et al. (2018) 
[21] 

178 FIGO I stage  
EC patients 

HDR-BT: 30 Gy 
(15-32)/3-4 fx. 

Treated group: 5-year OS, 93.00% 
Observed group: 5-year OS, 95.12% 
Treated group: 5-year DFS, 95.58% 

Observed group: 5-year DFS, 93.98% 
Treated group: 10-year DFS, 95.58% 
Observed group: 10-year DFS, 89.7% 

Michalak M et al. 
(2020) [22] 

419 FIGO IA, IB,  
II stages EC patients 

BT alone (for FIGO IA patients);  
total dose-rate, 28 Gy  

(range, 0.0-37.5) 

108 patients: 32 (28.6%) FIGO IA endometrial 
cancer patients experience recurrence in 5-year 

follow-up
BT in FIGO IA patients significantly (8.3 times) 

reduced the risk of recurrence 

Garzon S et al. (2022) 
[26] 

Total, 4,156  
EC patients: 

447 (10.8%) stage I 
endometrioid –  

early-stage high- 
intermediate 

HDR-BT: total dose 30 Gy (15-32)/ 
3-4 fx. 

High-intermediate risk and high-risk endome-
trial cancer represent < 1% of all ECs

Observation or brachytherapy may be adequate 
in stage I endometrioid ECs with < 2 factors 

among grade 3, LVSI without grade 3, or lym-
phovascular space invasion 

Sorbe B et al. (2009) 
[27] 

645 low-risk FIGO 
stage IA-IB  
EC patients 

HDR or LDR-BT 3.0-8.0 Gy/3-6 fx. Recurrence rate: 4.0%
Impact of post-operative BT on even loco-re-

gional recurrence rate in patients with low-risk 
endometrial carcinoma 

Jeans EB et al. (2021) 
[28] 

182 serous and clear 
cell, FIGO stage IA or 

IB EC patients 

HDR-BT: 21 Gy/ 3 fx. Cumulative incidence of any recurrence at  
5 and 10 years was 11.6% (range, 7.2-18.6%) 
and 12.7% (range, 8.0-20.1%), respectively
10-year OS in all patients: 73.3% (range,  

64.6-82.9%) 

Shinde A et al. (2018) 
[29] 

5,711 patients FIGO 
stage IA of clear cell, 

papillary serous, 
and carcinosarcoma 

patients 

BT: no doses or number of fractions 
provided 

3-year OS: 87% in BT patients 
vs. 78% in non-BT patients 

EC – endometrial cancer, EBRT – external beam radiotherapy, VMAT – volumetric modulated arc therapy, 3D-CRT – 3 dimensional conformal radiotherapy,  
HDR-BT – high-dose-rate brachytherapy, LDR-BT – low-dose-rate brachytherapy, OS – overall survival, RT – radiotherapy, DFS – disease-free survival
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