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Abstract
Endometrial cancer is the most frequent cancer of female genital tract. Metro- and menorrhagia or postmenopausal

bleeding results in its early presentation. It allows radical treatment. However, controversies remain on surgery cover-
age or adjuvant therapies in early endometrial women cancer. Optimal management should minimize intervention in-
stead of aggressive approach, as showed by recent studies. There is a role for brachytherapy as an adjuvant irradiation.
Crucial publications including PORTEC-1, GOG 99, MRC ASTEC, ASTEC/EN.5, PORTEC-2 or Italian lymphadenecto -
my trial are discussed. Moreover, there is attention paid on adjuvant vaginal brachytherapy analyses for the past fifteen
years.
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Purpose
Endometrial cancer is mostly diagnosed at the early stage.

In spite of low value of population screening, post-
menopausal bleedings, meno- and metrorhaggia let to de-
tect it early. Most women have favorable prognosis after
treatment, although there are some histopathologic high risk
features. These are grade 3 tumor, > 50% of myometrial in-
vasion, lymphovascular space invasion (LVSI), non-en-
dometrioid histology (e.g. serous, clear cell, undifferentiated,
small cell, anaplastic) and cervical stromal involvement [1]. 

Type 1 and 2 phenotypes of endometrial cancer are dis-
tinguished. Type 1 or endometrioid carcinoma is associat-
ed with hyperoestrogenism and endometrial hyperplasia.
It occurs predominantly in pre- and perimenopausal
women. It is associated with good prognosis. Type 2 or non-
endometrioid cancer is non-estrogen dependent. It is more
aggressive and with poor prognosis. It develops usually
from atrophic endometrium in older women. Type 2 can-
cers occur in about 10% of cases, but are responsible for 50%
of failures. There is a number of estrogen-dependent type
1 cancers. Type 2 cancer widespread is constant, but over-
all survival has decreased significantly [2-4]. 

Surgery
Early endometrial cancer treatment should be based on

surgery. Adjuvant therapy should be given, if needed. It in-
cludes radiotherapy, brachytherapy or chemotherapy [1,5]. 

Standard surgery should consist of total hysterectomy
and bilateral salpingo-oophorectomy (TAH + BSO). Pelvic
lymphadenectomy was evaluated in two prospective ran-

domized trials. MRC ASTEC contained two arms. Standard
surgery (TAH + BSO, peritoneal washings and palpation
of para-aortic lymph nodes) had 704 patients. It was com-
pared to standard surgery plus lymphadenectomy in 
704 pa tients. There was no significant differences in the
5-year overall survivall between these two arms (81% for
standard surgery versus 80% for lymphadenectomy arm;
HR = 1.16, p = 0.31). The 5-year recurrence-free survival was
in favor of standard surgery (79% vs. 73%; HR = 1.35, 
p = 0.017). Adjustment of differences between these two arms
resulted with no statistical significance in overall survival
and recurrence-free survival, either. The limitation of this
study was the fact that the lymphadenectomy specified in
the protocol was not comprehensive and did not include all
of pel vic and para-aortic nodes. An Italian prospective ran-
do mized trial analyzed patients with early stage of endo -
metrial cancer. Women were randomized to systematic
pelvic lymphadenectomy (264 patients) or no lymph nodes
removal (250 patients). Nodal involvement was diagnosed
significantly more often in lymphadenectomy arm (13.3%
vs. 3.2%, p < 0.001). However, there was no improvement
of progres sion-free survival (81% vs. 81.7%, p = 0.68) and
overall survival (85.9% vs. 90%, p = 0.50). In addition, women
who had not lymphadenectomy suffered from less compli -
cations (81 patients vs. 34 patients, p = 0.001) [6,7]. On the
other hand, there are studies which showed survival bene -
fit from lymphadenectomy. There is retrospective analysis
of 671 patients with endometrial cancer treated in Japan from
1986 to 2004. Standard surgery was performed with sys-
tematic pelvic lymphadenectomy (325 patients) or pelvic and
para-aortic lymphadenectomy (346 patients). If intermediate
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or high risk of relapse was reported after surgery adjuvant
treatment was offered. Overall survival was significantly
longer in the pelvic and para-aortic lymphadenectomy group
than in the pelvic lymphadenectomy group (HR = 0.53, 
p = 0.0005). It was also observed in 407 patients at interme-
diate or high risk of recurrence. Overall survival was not 
related to lympha denectomy type in low-risk patients. Mul-
tivariate analysis of prognostic factors was performed.
Death risk reduction was observed among women with in-
termediate and high risk of relapse treated with pelvic and
para-aortic lymphadenectomy (HR = 0.44, p < 0.0001). Ad-
juvant therapy also improved overall survival in the patients
from these groups (HR = 0.48, p = 0.0049) [8]. 

Preoperative imaging seems to be very helpful. It can pro-
vide the extension plan of lymphadenectomy before the sur-
gery. There are efforts to initiate sentinel lymph node biop-
sy as a part of surgical staging. Cervical injection of patent
blue and filtered 99mTc-SC is shown as feasible and ade-
quate method in endometrial cancer patients. Tumor dia -
meter could be evaluated intraoperatively with frozen sec-
tion of uterus to predict nodal involvement [9-11]. 

Adjuvant external beam radiotherapy 
Surgery influences the choice of adjuvant treatment. 

External beam radiotherapy (EBRT) is less likely prescrib -
ed to women after lymphadenectomy. This effect is the
strongest amongst women from intermediate risk group.
It can be associated with results of clinical trials on use of ad-
juvant irradiation in endometrial cancer management [12]. 

One of the early findings on EBRT was published in 1980.
540 women with stage I endometrial cancer entered a pro -
spective trial on postoperative EBRT. Radium vaginal bra-
 chytherapy (VBT) was given to all women after surgery.
They were randomized into two groups, EBRT versus ob-
servation. Although significant reduction of vaginal and
pelvic relapses was observed in EBRT group, there was no
benefit on overall survival. Women with grade 3 tumors and
invasion of more than 50% of myometrial thickness were
more likely to benefit from EBRT. Danish Endometrial Can-
cer Group studied adjuvant radiotherapy in all endometrial
cancer patients from 1986 to 1988. Women with stage I en-
dometrial cancer, grade 1 and 2 tumours and with the most
superficial myometrial invasion had surgery alone. Excel-
lent results, such as 96% 5-year overall survival or 7% re-
lapse rate in this group, confirmed no need of postopera-
tive EBRT for these women. Moreover, 15 of 17 vaginal
recurrences were salvaged with median observation time
of 61 months [13,14]. 

Multicenter prospective randomized trial was conduct -
ed in Netherlands from 1990 to 1997. It was later called
PORTEC-1. It searched, whether adjuvant pelvic EBRT im-
proves recurrence rates and overall survival in stage I en-
dometrial cancer women. Nineteen from twenty Dutch 
oncology centers took part in this trial. 715 women were 
ran domized after TAH + BSO without routine lympha -
denectomy. Main eligibility criteria included: proven en-
dometrial cancer, any age, postoperative FIGO stage I with:
grade 1 tumor and deep myometrial invasion (> 50%), grade
2 and any invasion or grade 3 with superficial invasion 

(< 50%). There were two arms, pelvic EBRT versus no ad-
ditional treatment. Adjuvant EBRT was planned on whole
pelvis. Total dose of 46 Gy was delivered in 23 fractions in
5 days per week. AP-PA, 3 fields or box techniques were
allowed. 5-year locoregional control was significantly 
improved in EBRT arm. It was 4% against 14% (p < 0.001).
Highest incidence of relapses was in vagina (74%). The
5-year overall survival was 81% in EBRT arm versus 85%
in control arm (p = 0.31). Moreover, the survival after relapse
was better in control arm (p = 0.02). It was probably due to
better feasibility to salvage treatment. Multivariate analy-
sis revealed that women older than 60 years had high risk
of locoregional recurrence (HR = 3.2, p = 0.003) and cancer-
related death (HR = 3.1, p = 0.02). Also, deep myometrial in-
vasion and grade 3 histology were associated with higher
incidence of relapse, but not statisticaly significant (both 
p = 0.11). Grade 3 histology was linked with cancer-related
deaths (HR = 4.9, p = 0.0008). An update of PORTEC-1 was
published recently with long-term outcomes. Locoregion-
al relapses after 15 years were 5.8% after adjuvant EBRT
against 15.5% in no additional treatment arm (p < 0.001).
Overall survival after 15 years was 52% in EBRT arm ver-
sus 60% in control group (p = 0.14). Quality of life was de-
creased in women after adjuvant EBRT. Significantly high-
er levels of urinary symptoms (urgency, need to be close to
toilet, incontinence) and bowel symptoms (fecal urgency and
leakage, diarhea and bowel-related limitations of daily ac-
tivity) were observed in patients after pelvis irradiation
[15,16]. 

The Gynaecological Oncology Group designed GOG 99
trial. Postoperative pelvic radiotherapy was compared to
no additional treatment in intermediate-risk endometrial
cancer. It included 448 women with myometrial invasion,
any grade of endometrial cancer and no evidence of nodal
metastases (FIGO IB-IIB). It was based on GOG 33 surgical
staging protocol. Surgical inclusion criteria was at least to-
tal abdominal hysterectomy, bilateral salpingo-oophorec-
tomy with selective bilateral PL and PAL. Removal of any
of enlarged or suspicious nodes was permitted. Lapa roscopy
was not allowed. EBRT group was planned to 50.4 Gy in 
28 fractions. AP-PA or four-field technique was allowed to
cover the whole pelvis. EBRT was initiated in 8 weeks af-
ter surgery. Relapse risk reduction by 58% was observed in
EBRT arm (90% CI, p = 0.007). Although women after EBRT
had better survival rates at 48 months (92% vs. 86%), it was
not statisticaly significant. Furthermore, irradiated women
had significant increase in side effects frequency and se verity
(hematologic, gastrointestinal, genitourinary and cutane -
ous, p < 0.001) [17]. 

Adjuvant EBRT has been evaluated in joined MRC
ASTEC and NCIC CTG EN.5 analysis. Women with inter-
mediate and high risk of relapse entered these trials after
surgery. Surgical staging based on lymphadenectomy or
peritoneal cytology was not required. Patients were ran-
domized into observation arm and EBRT arm. EBRT had
to be initiated in 6-8 weeks (in EN.5 no later than 12 weeks)
after surgery. Whole pelvis was treated to 40-46 Gy in 20-
25 fractions (EN.5 45 Gy in 25 fx) 5 times per week. Bra -
chytherapy prescription was based on department policy.
ASTEC patients were allowed to have irradiated upper third
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of vagina. HDR BT of 8 Gy in two fractions in 3-7 days, spec-
ified at 0.5 cm from the applicator surface or 15 Gy of LDR
were recommended. EN.5 patients had BT according to lo-
cal standards. 5-year overall survival was 84% in both arms.
Slight reduction of local relapse incidence was observed in
EBRT arm, but with no improvement in overall survival or
DFS. Besides, less early and late side-effects were observed
in control arm (27% vs. 57% in EBRT arm). Due to these re-
sults, authors did not suggest adjuvant EBRT as a treatment
of choice in early endometrial cancer, even when there is
an intermediate and high risk of failure [18]. 

Adjuvant vaginal brachytherapy
PORTEC-1, GOG-99 and ASTEC/EN.5 trials showed that

use of pelvic irradiation improves locoregional control, how-
ever it caused unacceptable increase in toxicity. Several
small, mostly retrospective analyses were published on vagi-
nal brachytherapy (VBT). Results showed its feasibility and
much lower toxicity among early endometrial cancer pa-
tients [19]. Low dose rate (LDR) radium/cesium vaginal
brachytherapy was analyzed in low-risk stage one patients
after TAH + BSO. 303 women with grade 1 and 2 tumor, less
than half myometrial invasion and nonmalignant peritoneal
cytology had adjuvant VBT. Total dose of 30 Gy was giv-
en with vaginal cylinder (2.0-3.5 cm diameters). Dose was
specified to 0.5 cm from applicator surface. Procedure was
done 2-3 weeks after surgery. 30-year disease-free survival
was 96.7% in this group. 15-year cancer-related survival was
100%. No vaginal relapses were observed [20]. 

Adjuvant high dose rate (HDR) VBT was analysed in
a retrospective study to find patterns of relapses and tox-
icity. 122 women with intermediate (78 patients) and high
(44 patients) risk endometrial cancer were treated with ad-
juvant VBT. Three fractions of 7 Gy specified on surface
of applicator was given within six weeks from TAH + BSO.
Fraction dose specified 0.5 cm from the applicator surface
ranged from 4.6 Gy for 3.5 cm in diameter cylinder to 4.9 Gy
for 2.5 cm in diameter cylinder. Proximal two-thirds
of vagina were irradiated. 5-year relapse-free survival
was 94% for intermediate-risk group and 74% for high risk
patients. Although twelve recurrences were observed,
seven patients had pelvic recurrence and only two had vagi-
nal relapse. Toxicities were observed only in grade 1. No
late effects were reported [21]. 

High-risk of failure stage I endometrial cancer patients
were analyzed after adjuvant VBT. 124 women with stage
IB, grade 3 or stage IC endometrial cancer were treated with
TAH + BSO and node sampling. All of them had node-neg-
ative disease. Adjuvant VBT started at 3 to 18 weeks after
surgery (median of 6 weeks). Proximal half or two-thirds
of vagina was irradiated. Vaginal cylinders ranged from 2.0-
3.5 cm. Total dose of 21 Gy in three fractions was prescribed
to 0.5 cm from the applicator surface. VBT was given over
four weeks. No pelvic or vaginal relapse was observed af-
ter median follow-up time of 30 months. There were three
abdominal failures. The estimated 5-year overall survivall
was 93%. The 5-year disease-free survival was 87%. Bow-
el and urinary toxicities were not observed above grade 2.
Two patients delivered vaginal stenosis (77 years old and
84 years old) [22]. 

Another retrospective study evaluated adjuvant VBT in
stage IB and IC endometrial cancer patients. 102 women af-
ter surgery were qualified to VBT. There were patients af-
ter total hysterectomy with BSO (48 laparoscopic-assisted;
51 abdominal approach). Three women had trasvaginal 
hysterectomy alone. 18 patients had total pelvic lympha -
denectomy. 46 patients had lymph-node sampling. Adju-
vant VBT was delivered with largest fitting vaginal cylin-
der (2.5-4.0 cm in diameter). Total dose of 15 Gy in three
weekly fractions was given. Dose was specified to 0.5 cm
from the applicator surface. It included vaginal apex and
5 cm of vaginal vault. The 5-year overall survival was 84%.
The 5-year disease-free survival was 93%. There was no sta-
tistical difference between stage IB and IC patients. Only one
vaginal relapse was observed [23]. 

Adjuvant VBT alone was also analysed in stage II en-
dometrial cancer patients. 15 women had TAH + BSO with
surgical staging. Node-negative endometrial cancer was con-
firmed in pathologic report. HDR VBT was given in 8 days
to total dose of 16.8 Gy in three fractions. 5.6 Gy fraction dose
was specified to 0.5 cm from the applicator surface. It cov-
ered vaginal apex and 4 cm of vaginal vault. Largest pos-
sible applicator (2.5-4.0 cm) was used. There were no relapses
or deaths observed in this group. Median observation time
was 34 months. No adverse effects were reported [24]. 

Adjuvant HDR VBT was analysed retrospectively in 
50 women with stage I-II endometrial cancer. There were
no stage IC patients with grade 3 tumors. TAH + BSO with
selective pelvic and para-aortic nodes dissection was per-
formed. Adjuvant VBT was administered 6-8 weeks after
surgery. Vaginal apex was marked with radio-opaque clip.
Total dose of 30 Gy in 6 twice-a-week fractions was pre-
scribed to 0.5 cm from applicator surface. The largest pos-
sible vaginal cylinder was chosen. In all, but one patient 
4 cm was irradiated. The 100% isodose was optimized to cov-
er vaginal vault on the chosen applicator length to vaginal
apex. The 4-year overall survivall was 97%. The 2-year relapse
rate was 2%. No toxicities above grade 1 were observed [25]. 

382 women with stage IB-IIB endometrial cancer were
evaluated in Memorial Sloan-Kettering Cancer Center
analysis. They underwent either TAH + BSO (313 patients)
or laparoscopic-assisted vaginal hysterectomy with BSO 
(69 patients). Surgical staging was performed in 78 women.
All of 382 patients had adjuvant HDR VBT. The total dose
of 21 Gy was given in three fractions with two-week inter -
vals. Vaginal cylinder diameter ranged from 2 to 3 cm. Frac-
tion dose of 7 Gy was specified to 0.5 cm from the applicator
surface. If the vaginal cylinder size was less than 2.6 cm, dose
per fraction was decreased to 6 Gy. Proximal half or two-
thirds of vaginal vault was irradiated. Patients with grade
3 tumors had treated whole vaginal vault. The 5-year va -
ginal/pelvic control was 95%. Age over 60 years, grade 
3 tumor and LVI significantly increased relapse incidence.
The 5-year overall survival was 93%. Poorer outcome was
observed in women older then 60 years and with LVI. Less
than 1% of patients had toxicity grade 3 or worse [26]. 

Adjuvant VBT was compared to adjuvant EBRT in non
randomized series of 78 patients with stage I-II endometrial
cancer. TAH + BSO with pelvic or pelvic/para-aortic lym-
phadenectomy was performed in all women. 42 patient re-
ceived adjuvant VBT. Total dose of 21 Gy in three fractions
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was prescribed for HDR and 65 Gy for LDR. HDR VBT was
given in three 7 Gy fractions. The dose was delivered with
vaginal cylinders (2.5-3.0 cm) and specified to 0.5 cm from
applicator surface. LDR patients were irradiated with two
ovoids (2.0-2.5 cm), dose was specified to the vaginal sur-
face. One insertion was done. EBRT patients received 
45-50.4 Gy on whole pelvis with AP-PA or box techni ques.
EBRT was combined with VBT (dose was not stated). 
The 5-year overall survival and disease-free survival for both
groups was 86% and 89%, respectively. There were no dif-
ferences between adjuvant VBT and EBRT. High-interme-
diate patients had 5-year disease-free survival of 94% for
VBT group versus 80% in EBRT group (p = 0.75). Two pa-
tients had grade 3 rectal toxicity in EBRT group. Mild fibrosis
and shortening of vaginal vault was observed in three pa-
tients after adjuvant EBRT with VBT [27]. 

High-risk endometrial cancer patients were analysed af-
ter adjuvant VBT. 87 women underwent TAH + BSO and
nodal assesment. 46% of them had nodal dissection. 75 pa-
tients had adjuvant HDR VBT. Most of them received to-
tal dose of 21 Gy in three 7 Gy fractions. One received to-
tal dose of 15 Gy in three 5 Gy fractions. One patient missed
final fraction of 7 Gy and received total dose of 14 Gy in two
fractions. Dose was prescribed to proximal half or two-thirds
of vaginal vault. It was specifed to 0.5 cm from applicator
surface. Vaginal cylinders were used (2.0-3.5 cm in diam-
eter). Twelve patients had adjuvant LDR VBT. Total dose
of 30 Gy, specified to 0.5 cm from applicator surface, was
administered in one insertion. Three locoregional relapses
were observed at median follow-up time of 52 months 
(4-157 months). All patients were treated with HDR VBT.
Salvage treatment was performed successfully [28]. 

Despite good outcome and tolerance of VBT there was
still need to establish optimal management of high-inter-
mediate endometrial cancer patients. PORTEC-2 trial was
conducted to compare adjuvant VBT and adjuvant EBRT
in this group of women. Surgery criteria were the same as
in the PORTEC-1 trial. Women were eligible if: older than
60 years with stage IB, grade 3 endometrial cancer or stage
IC with grade 1 and 2 tumors, and any age with stage IIA
(without grade 3 tumors with > 50% myometrial invasion).
There were 214 women in EBRT arm and 213 in VBT arm.
EBRT arm patients had whole pelvis radiotherapy to total
dose of 46 Gy in 23 fractions, 5 days a week. Three-di-

mensional conformal or multiple field techniques were al-
lowed. Individual shielding in all fields was provided. VBT
arm patients had vaginal cylinder placed in vaginal vault.
Proximal half of it was covered with dose, specified to 0.5
cm from the surface of applicator. Total dose of 21 Gy in
three weekly fractions was delivered with HDR units. 
Total dose of 30 Gy (50-70 cGy/h) was given with LDR. To-
tal dose of 28 Gy (100 cGy/h) was prescribed for medium
dose rate (MDR) units. LDR and MDR were planned for one
session. The estimated 5-year vaginal relapse rates were 1.8%
after VBT and 1.6% after EBRT (p = 0.74). There was no sig-
nificanct diferrence in 5-year locoregional relapse (p = 0.17),
however there was significantly more pelvic failures in VBT
arm (3.8% vs. 0.5%, p = 0.02). The estimated 5-year overall
survival was 84.8% in VBT arm and 79.6% in EBRT arm 
(p = 0.57). The 5-year disease-free survival was 82.7% in VBT
arm and 78.1% in EBRT arm (p = 0.74). Gastrointestinal ear-
ly toxicity was higher in EBRT arm patients (53.8% vs. 12.6%,
p < 0.05). Vaginal mucosal atrophy (grade 1 and 2) was sig-
nificantly more often in VBT arm. Diarrhoea was more fre-
quent in EBRT arm. It was decreasing after end of irradia-
tion, but after five years it was still significantly at higher
levels than in VBT arm. Fecal leakage was increased in EBRT
patients after 6 months (11% vs. 3%, p < 0.001). Its incidence
remained stable during follow-up. The largest difference was
observed when patients were asked if bowel symptoms lim-
ited their daily activity (EBRT arm 23% vs. VBT arm 7%, 
p < 0.001) [29,30]. 

Summary
Optimal management of early endometrial cancer pa-

tients remains unclear. Despiting controversies with lym-
phadenectomy coverage, the best adjuvant therapy should
be chosen. Adjuvant EBRT is efficient against pelvic failures,
but early and late toxicity rates are unacceptable. Adjuvant
VBT seems to be promising as a very good tool to prevent
vaginal failures. Moreover, its use in stage I-II endometri-
al cancer patients is still growing, but target volumes in vagi-
nal vault and fractionation schedules should be standard-
ized (Table 1). Addition of irradiation do not improve overall
survival, which is probably linked with distant failures.
There are attempts to find optimal systemic regimen. First
an Italian and Japanese publications showed no benefit from

TToottaall  ddoossee DDoossee  ppeerr  ffrraaccttiioonn IIrrrraaddiiaatteedd  lleennggtthh** OOvveerraallll  ttrreeaattmmeenntt  ttiimmee TTiimmee  ffrroomm  ssuurrggeerryy

Weiss et al. [21] 21 Gy 7 Gy 2/3 – 6 weeks

Chadha et al. [22] 21 Gy 7 Gy 1/2 or 2/3 4 weeks 6 weeks†

Anderson et al. [23] 15 Gy 5 Gy 5 cm 3 weeks –

Rittenberg et al. [24] 16.8 Gy 5.6 Gy 4 cm 8 days –

Jolly et al. [25] 30 Gy 5 Gy 4 cm 3 weeks 6-8 weeks

Alektiar et al. [26] 21/18 Gy‡ 7/6 Gy‡ 1/2 or 2/3 6 weeks –

Lin et al. [27] 21 Gy 7 Gy – – –

Mckloskey et al. [28] 21 Gy 7 Gy – – –

Nout et al. [30] 21 Gy 7 Gy 1/2 3 weeks 6 weeks

TTaabbllee  11..  Adjuvant HDR VBT characteristics in presented publications

*Vaginal vault length from apex; †median time, ranged from 3-18 weeks; ‡prescribed dose was decreased if vaginal cylinder < 2.6 cm was used
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introduction of sequential cisplatin in comparison to adju -
vant EBRT. In joined NSGO-EN-9501/ILIADE-III rando -
miz ed pooled analysis adjuvant EBRT was compared to ad-
ju vant chemoradiation. Progression-free survival was
improved in combined modalities arm (HR = 0.63, p = 0.009).
There was no benefit in overall survival, however, the trend
was observed in favor of chemoradiation (HR = 0.69, 
p = 0.07). There are still ongoing trials (GOG 249, GOG 258,
PORTEC-3, Danish/EORTC) and we have to wait for the
results [1,31-33]. 

It seems there is no need for adjuvant irradiation in stage
IA, grade 1 or 2 patients. This group should also contain a pa-
tient with single failure risk factor. Adjuvant VBT should be
prefered over pelvic EBRT in patients with at least 2 failure
risk factors (age > 60 years, > 50% of myometrial invasion,
grade 3, serous or clear cell tumor, LVSI). It is caused by ex-
cellent local control rates and very good treatment tolerance.
Patients with more than 2 failure risk factors, stages II and
III, should be considered as candidates for prospective clin-
ical trials with chemotherapy or chemoradiation. 
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