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Abstract 
Purpose: To report the retrospective study of using intravaginal brachytherapy as adjuvant mo-
notherapy for endometrial cancer. Materials and Methods: From 2001-2009, 47 patients who re-
ceived completely surgical staging for endometrial carcinoma and were designed by multidiscip-
linary team were enrolled. All patients received intravaginal brachytherapy (IVBT) with the dose 
of 5.5 - 7 Gy in 2 - 6 fractions. The treatment results and late toxicities were evaluated and rec-
orded. Results: At the median follow-up time of 44 months, the local control, disease-free survival, 
metastasis-free survival and overall survival rates were 100%, 97.9%, 97.9% and, 97.9%, respec-
tively. Only age showed the statistical significance with the p-value of 0.046. Two patients (4.3%) 
developed late genitourinary toxicity. Conclusion: The using of adjuvant IVBT as monotherapy for 
endometrial carcinoma is feasible. 
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1. Introduction 
Endometrial Cancer was one of the gynecological cancers in Thailand. From the study of Tangjitgamol et al., the 
most common symptom was abnormal uterine bleeding (87.3%) and 78% of them had early stage disease [1]. 

Surgery (Total abdominal hysterectomy & Bilateral salpingo-oophorectomy: TAH & BSO) ± pelvic lymph 
node dissection (PLND)) is the primary treatment for endometrial cancer. For further treatment, four rando-
mized studies demonstrated a reduction of pelvic recurrences with addition adjuvant external beam radiotherapy 
following surgical treatment. The most benefit of radiotherapy is to reduce recurrence at the vaginal cuff, the 
most common site of failure [2]-[5]. 

The alternative radiotherapy to reduce the toxicity from irradiation is intravaginal brachytherapy (IVBT). 
According to the publication of the second post-operative radiation therapy in endometrial cancer (PORTEC-2) 
study, the results of this study reported that IVBT was no difference of vaginal cuff recurrence in comparison to 
whole pelvic radiotherapy (WPRT) in high-intermediate risk group as defined by Gynecologic Oncology Group 
study No. 99 (GOG 99). Moreover, PORTEC 2 study reported the less toxicity profiles in the patients who re-
ceived IVBT as sole treatment [6].  

In our institution, IVBT has been used to treat early stage endometrial cancer. This retrospective study was 
designed to evaluate the treatment results of adjuvant IVBT alone for endometrial carcinoma in Faculty of med-
icine, Chiang Mai University. 

2. Materials and Methods  
After the acceptance of ethical board review, patients who had ≥18-year-old, pathologically proven endometrio-
id adenocarcinoma with intermediate to high risk for recurrences, stage I-III according to the International Fed-
eration of Gynecology and Obstetrics (FIGO) staging edition of 1998. Complete surgical staging (Total abdo-
minal hysterectomy & Bilateral salpingo-oophorectomy: TAH&BSO) plus pelvic lymph node dissection (PLND)) 
was performed and the pathological results were reviewed and designed to receive adjuvant IVBT as monothe-
rapy according to the consensus of multidisciplinary team composed of gynecologic oncologist and radiation 
oncologist. From the year of 2001 to 2009, there were 199 patients of endometrial cancer who were treated and 
47 patients were designed to treat by IVBT alone. 

According to anatomy of vaginal cuff, either intra-vaginal cylinder or vaginal ovoids were applied to the areas 
of vaginal stump and upper third of vaginal mucosa with the prescribed dose at 5 mm from applicator surface. 
All patients received IVBT with the dose of 5.5 - 7 Gy in 2 - 6 fractions.  

After the treatment finished, patients were scheduled to visit for per vaginal examination (PV exam) in the 
follow-up program. The follow-up program schedule was every 3 months in the first 3 years after treatment, 6 
monthly in years 4 and 5, then annually after five years. A vaginal examination was performed to evaluate the 
disease status according to World Health Organization (WHO) criteria [7]. Investigations (tissue biopsy, medical 
imaging or laboratories) for disease progression were performed as indicated when patients presented with sug-
gested symptoms. Late toxicities were evaluated according to the Radiation Therapy Oncology Group/European 
Organization of Research and Treatment of Cancer (RTOG/EORTC) late toxicity criteria [8].  

All descriptive and qualitative analyses were evaluated. Survival analysis data were calculated by Kaplan- 
Meier method and log-rank test and univariate analysis were used to measure the relationship between patient 
factors to the treatment results using Cox’s proportional hazard model [9]-[11]. 

3. Results 
From 2001-2009, 47 patients were enrolled to this study. The mean age of patients was 59 years old. The patho-
logic results reported of all patients were endometrioid adenocarcinoma. Eighteen patients (38%) were stage IC. 
Forty-four percents were well-differentiated grade. The mean total treatment time was 14 days. Seventeen pa-
tients (36.2%) received the dose schedule of 4 × 6 Gy. Characteristic data were showed in Table 1. 

At the median follow-up time of 44 months (IQR; 12 - 72 months), the local control, disease-free survival, 
metastasis-free survival and overall survival rates were 100%, 97.9%, 97.9% and, 97.9%, respectively. All sur-
vival data were shown in Figure 1 and Figure 2. 

From univariate analysis, stage, myometrial invasion, grade, cervical involvement and age were evaluated. 
Only age showed the statistical significance with the p-value of 0.046. No statistical significance could be ob-
served on other parameters (Table 2). 
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Figure 1. Kaplan-Meier curve showed disease-free survival rate.             

 

 
Figure 2. Kaplan-Meier curve showed metastasis-free survival rate.             
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Table 1. Characteristics data of these patients.                                                                   

Parameters Numbers (total N = 47) 

Age (years) Mean (SD) 59.09 (9.60) 
Median (IQR) 60.00 (12.00) 

Stage 
Ib 
Ic 

IIA 
IIB 
IIIA 

 
12 (25.5) 
18 (38.3) 
12 (25.5) 
4 (8.5) 
1 (2.1) 

Grade 
Well-differentiated (grade 1) 

Moderately differentiated (grade 2) 
Poorly differentiated (grade 3) 

Others 

 
21 (44.7) 
16 (34.0) 
9 (19.1) 
1 (2.1) 

Myometrial invasion 
Yes 
No 

 
25 (53.2) 
22(46.8) 

Cervical involvement 
Yes 
No 

 
26 (55.3) 
21 (44.7) 

Total treatment time (days) Mean (SD) 14.34 (7.46) 
Median (IQR) 13.00 (8.00) 

Dose schedules 
4 × 6 Gy 
3 × 7 Gy 
6 × 6 Gy 
Others 

 
17 (36.2) 
13 (27.7) 
6 (12.8) 

11 (23.4) 

Notes: SD = standard deviation, IQR = inter-quartile range. 
 

Table 2. Uni-variate analysis for IVBT as monotherapy.                                                           

Variables HR 95% CI p-value 

Stage    

Ia, b, c 1.000 -  

IIa, b & IIIa 0.499 0.104 - 2.397 0.386 

Myometrial invasion  

Yes 0.820 0.205 - 3.275 0.778 

No 1.000 -  

Grade   0.982 

Well-differentiated 0.850 0.088 - 8.251 0.889 

Moderately differentiated 0.798 0.078 - 8.212 0.849 

Poorly differentiated 1.000 -  

Cervix involvement  0.186 

Endocervical gland 1.168 0.311 - 4.381 0.818 

Stromal 1.644 0.179 - 15.070 0.660 

None 1.000 -  

Age    

Less than 60 1.000 -  

More than 60 8.218 1.034 - 65.313 0.046 
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For the toxicity profiles, two patients (4.3%) developed late Genitourinary toxicity and no patients developed 
late Gastrointestinal toxicity (Table 3). 

4. Discussions 
Adjuvant radiotherapy for endometrial cancer is typically offered to patients with adverse factors in order to de-
crease the risk of relapse and most of supported data for adjuvant radiotherapy came from WPRT [2]-[5]. Be-
cause vaginal cuff is the most common site of recurrence, IVBT that treat directly to this area may be an option 
with less toxicity. Hong et al. reported sixty-nine women of FIGO stages I and II endometrial cancer underwent 
adjuvant irradiation with IVBT. At 45 months of median follow-up time, the 5-year disease-free survival was 92% 
and the overall survival rate was 79%. Multivariate Cox regression analysis reported that grade, age, and stage 
were significant predictors of survival. The overall acute and late side effects were minimal [12]. Chadha et al. 
reported 124 patients with stage IBG3 and IC endometrial carcinoma were treated postoperatively with high- 
dose-rate vaginal vault brachytherapy as the only adjuvant treatment during February 1991 to August 1997. A 
dose of 3 × 7 Gy was delivered to 5mm from the applicator. At median follow-up time of 30-month, no patient 
has developed a vaginal or pelvic recurrence. Three patients developed tumor recurrence. The 5-year actuarial 
overall survival and disease-free survival are 93% and 87%, respectively. There was no treatment-related grade 
3 or 4 morbidity observed [13]. McCloskey et al. reported the using of vaginal cuff brachytherapy alone in 77 
patients with high-intermediate risk group. The vaginal failure rate was 1.2% and pelvic failure rate was 3.4% 
[14]. Eldredge-Hindy et al. reported using adjuvant high-dose rate vaginal brachytherapy for eighty-six patients 
with high-intermediate risk (HIR) and high-risk, early stage endometrial cancer. They reported four recurrences, 
including one vaginal recurrence. The 3-yr vaginal, pelvic and distant recurrences were 1.9%, 2.4% and 9.1%, 
respectively. The 3-yr disease-free and overall survival rates were 87.7% and 93.9%, respectively [15]. 

Because the phase 2 data suggesting IVBT was as effective as external beam radiotherapy in reducing the in-
cidence of vaginal recurrence, the phase 3, PORTEC-2, trial was devised to answer the question of whether 
IVBT is sufficient treatment to prevent vaginal recurrence. Patients who had the high intermediate-risk group 
with the following features were included in the study; age greater than 60 and stage IC grade 1 or 2, or stage IB 
grade 3, stage IIA (except grade 3 extending into the outer half of the myometrium). Over 400 patients were 
randomized to either external beam radiotherapy or vaginal cuff brachytherapy. There was no significant differ-
ence in rates of vaginal and pelvic recurrence at three years which were 2% and 3.5% in the brachytherapy arm 
versus 1% and 0.6% in the external beam arm. Distant relapse rates were 5.7% with external beam versus 6.3% 
with brachytherapy. Toxicity and quality of life were evaluated and showed better outcome with IVBT as mo-
notherapy [6]. 

From our study, the 4-year local control, disease-free, metastasis-free survival and overall survival rates were 
100%, 97.9%, 97.9%and 97.9%, respectively. Age (>60 years old) was only prognostic factor with the p-value 
of 0.046. For the toxicity profile, only 4.3% for GU could be found in our patients. No grade 3 - 4 toxicity was 
observed. However, our study had some limitations. The numbers of patients was only 47 patients because at 
that time, using of IVBT as mono-therapy lacked supported study. Moreover, there were many treatment sche-
dules of IVBT in our division at that period. Due to the effects of PORTEC-2 study, the using of IVBT in-
creased and this affected to our policy by changing our schedule for adjuvant brachytherapy to 3 × 7 Gy. The 
results of 3 × 7 Gy schedule in our hospital will be further investigation to report the using of IVBT as mono-
therapy in endometrial cancer. 

5. Conclusion  
In conclusion, IVBT as monotherapy for endometrial cancer is feasible. There was only 4.3% of patients devel-
oped GU toxicity. Age was only prognostic factor in univariate analysis with the p-value of 0.046. 

 
Table 3. Late complication profiles of intravaginal brachytherapy.                                                   

Parameters Numbers (%) 
Late skin 0 

Late subcutaneous tissue 0 
Late Gastrointestinal toxicity 0 
Late Genitourinary toxicity 2/47 (4.3) 
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