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ABSTRACT

Background: Recommendations for adjuvant treatment for postoperative, early-stage endometrial cancer varies from ob-
servation through vaginal brachytherapy alone to pelvic radiation. While observation alone can lead to recurrence, external
radiotherapy has increased morbidity. The aim of this study is to show our results with vaginal brachytherapy alone using a
multichannel applicator for treatment of early-stage endometrial cancer.

Materials and methods: Consecutive patients undergoing vaginal brachytherapy alone following surgery for early-stage
endometrial cancer were examined. A Miami multichannel vaginal brachytherapy applicator was used to deliver HDR brachy-
therapy in 62 patients from May 2013 to June 2018. CT scan-based images guided planning. A dose of 5.5-6.5 Gy x 4 fractions
was prescribed 5 mm from the surface of the applicator.

Results: At a median follow up of 19 months (6-48 months), 93% of patients treated were alive with no recurrence. Two pa-
tients had only local recurrence, and 1 was salvaged with external radiotherapy and chemotherapy. There was only one nodal
failure and 2 distant failures. There was no grade 2 or higher vaginal, gastrointestinal or genitourinary toxicity.

Conclusion: Vaginal brachytherapy alone using a multichannel applicator can be considered for early-stage endometrial
cancers without compromising outcomes.
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favoring fewer children and delaying childbirth to
later in life, are the main factors attributed to rising
incidence [2]. Fortunately, most of these patients
present in an early stage, and the outcomes with

Introduction

Endometrial carcinoma is not uncommon
among women in India. It is the fourth most com-

mon cancer in the United States, and the incidence
is rising [1]. The same trend is also seen in urban
India. Lifestyle factors, such as obesity and women

treatment are good.
The standard treatment for early-stage endome-
trial carcinoma is radical hysterectomy followed by
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adjuvant radiotherapy. For stage I disease, the five-
year survival is approximately 80-90% with stan-
dard treatment. Adjuvant treatment is based on risk
stratification, which in turn is based on risk of dis-
ease recurrence characterized mainly by postopera-
tive histopathological stage and grade of the disease.
Low-risk disease includes grade 1 endometrial can-
cer with disease confined to the endometrium only
and endometroid histology. No adjuvant treatment
is recommended for these patients [3]. The Post-
Operative Radiation Therapy in Endometrial Can-
cer [PORTEC], GOG 99 and the ASTEC/EN.5 tri-
als defined adjuvant treatment for intermediate and
high-risk endometrial cancers [4-6]. High and in-
termediate risk are defined in PORTEC-1 as women
aged > 60 years with disease involving the outer half
of the myometrium and grade 3 histology. In the
PORTEC-1 trial, women who underwent observa-
tion had a higher rate of relapse in the pelvis if these
criteria were met. Patients were classified as having
high-risk endometrial cancer if they had any of the
following: serous adenocarcinoma (any stage), clear
cell adenocarcinoma (any stage), or grade 3 deeply
invasive endometrioid carcinoma [4-7].

The PORTEC-2 trial looked at the need for exter-
nal beam radiotherapy in high- intermediate-risk
endometrial cancer. The trial established that vagi-
nal brachytherapy alone was effective in ensuring
vaginal control, with fewer toxic gastrointestinal
effects than with EBRT [8]. Following the results of
this trial, there has been a trend to avoid external
beam radiotherapy in intermediate-risk endome-
trial cancer [9-11].

The aim of this study is to show our results with
vaginal brachytherapy alone using a multichannel
applicator for treatment of early-stage endometrial
cancer.

Materials and methods

This study was a single institution, retrospective,
nonrandomized study. All patients treated with
vaginal brachytherapy alone from May 2013 to June
2018 were included in the analyses after obtain-
ing approval from the IRB. Inclusion criteria were
biopsy-proven, operated endometrial carcinoma
patients in stages I and II of any histology. Patients
who received external beam radiation or neoadju-
vant chemotherapy were excluded from the analy-
sis. All patients underwent either total abdominal

hysterectomy with bilateral salpingo-oophorectomy
with pelvic lymph node dissection or total abdomi-
nal hysterectomy only.

Image registration

Patients were planned for vaginal brachytherapy
six weeks after surgery to allow for healing of the
surgical wound. A Miami multichannel vaginal
brachytherapy applicator (Varian medical systems)
was used for all patients. The applicator is CT-com-
patible and has a 22 mm diameter applicator body
with 6 channels positioned around the obturator.
Centrally, there is a provision for a tandem to be
placed if required. The obturator sleeves are avail-
able in diameters of 30 mm, 35 mm and 40 mm to
suit the patient’s needs (Fig. 1).

Application was done as an outpatient proce-
dure. A vaginal examination was done before in-
sertion to assess the size of the obturator sleeve
required. The appropriate size of the applicator was
inserted in the vagina and pushed inside until the
patient winced. The applicator was held in place by
an abdomen tie. For the first application, a non-
contrast simulation CT scan with the applicator in
situ was obtained. A fiducial marker was placed at
the introitus, and 3 mm slice images were obtained
from L5 to the upper femur on a 16-slice, 80 cm
bore diameter Phillips CT scanner. The upper and
lower levels of the CT scan were chosen for unifor-
mity and reproducibility.

Figure 1. Miami Style applicator set — VARIAN medical
systems
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Prescription and planning

The images were transferred to the treatment
planning system (Brachyvision Treatment Planning
System, version 13.6 Varian medical systems, Palo
Alto, CA). A dose of 5.5-6.5 Gy per fraction for 4
fractions was prescribed 0.5 cm from the surface
of the applicator, amounting to a total Biological
Effective Dose (BED) of 34 Gy (Fig. 2). The mean
dose at the surface of the vault with this sched-
ule was 7.6Gy per fraction. This dose resulted in
a total BED of 55.5 Gy at the surface. The length
prescribed varied depending on the histology, but
in all patients a minimum of an upper 3 cm was
included in the treatment volume. The inferior ex-
tent of vaginal treatment length was increased in
patients having serous or clear cell histology or en-
dometrial sarcoma.

Treatment and follow-up

All patients were treated with a Gamma-med
Plus iX (Varian medical systems, Palo Alto, CA)
remote after a loader with an Ir 192 source. Sub-
sequent applications were done similarly after 3-7
days. Patients did not undergo CT simulation for
the remaining fractions, and the same plan was
executed.

Figure 2. Dose distribution using the Miami Style
applicator set

After completion of brachytherapy, patients
were followed up every 2 months for 2 years, every
3 months for the third year and 6 months thereafter
and annually after 5 years. They underwent a clini-
cal examination only at each follow-up. Imaging
was reserved for symptomatic patients or patients
with suspected recurrence. All recurrences were
proven by biopsy. Treatment failures were classi-
fied as local recurrence, loco-regional recurrence
or distant metastases.

Results

Patient demographics

A total of 62 patients treated between May 2013
and Jan 2018 and with a minimum follow-up of 6
months were included in this analysis. The average
age of the patients was 61 yrs (range 36-85 yrs)
(Tab. 1).

Out of 62 patients, 60 presented with postmeno-
pausal bleeding, 1 was operated upon for leiomy-
oma and 1 for prolapse with pelvic inflammatory
disease.

Total abdominal hysterectomy with bilateral
salpingo-oophorectomy with pelvic lymph node
dissection was performed in 97% (60 out of 62) of
the patients. The remaining underwent a simple
hysterectomy for a presumed benign condition and
were later diagnosed to have malignancy on his-

Table 1. Patient demographics

Mean age 61 yrs (range 36-85 yrs)
Histology

Adenocarcinoma 54 (84%)
Adenocar.cinoma with squamous 4.(6%)
metaplasia

Clear cell 1(2%)
Mixed Mdillerian malignant tumor 1 (2%)
Endometrial stromal sarcoma 1(2%)
Papillary serous 1(2%)
Stage

IA 22 (35%)
1B 36 (58%)
I 4 (6.4%)
Dose

5.5GY 34 (55%)
6 Gy 25 (40%)
6.5 Gy 3(05%)
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Table 2. Grade of tumour in different stages

Grade 1 Grade 2 Grade 3
Stage IA 14 3 5
Stage IB 18 13 5
Stage ll 3 1 0

35 (56%) 17 (27%) 10 (16%)

topathological analysis. None of the patients had
a positive margin, and all the resected pelvic lymph
nodes were negative. The average number of lymph
nodes resected was 14 (range 5-40).

Histologically, out of 62 patients, 52 (84%) had
endometroid adenocarcinoma. The less frequent
histologies were adenocarcinoma with squamous
differentiation, malignant mixed mullerian tumor,
clear cell and papillary serous adenocarcinoma and
endometrial stromal sarcoma.

When classified by stage, 22 (35%) patients had
stage IA disease, 36 (58%) patients had stage IB and
4 (6.4%) patients had stage II endometrial cancer.
Among the stage IA and IB patients, the majority
were well differentiated tumors (Tab. 2).

The dose prescribed was in the range of 5.5-6.5
Gy per fraction for 4 fractions (Tab. 1).

At a median follow-up of 19 months (6-48
months), 58 (93%) patients were alive and well
without disease.

Local recurrence

Two patients had vault only recurrence. One pa-
tient had local recurrence at 8 months for which
salvage chemotherapy and radiotherapy was given.
She progressed to have distant metastases at 16
months to the liver, lung and bones and expired
at 16 months. The second patient recurred locally
at 17 months, and salvage chemotherapy was pro-
vided. She was alive and without disease at the last
follow-up. There were no specific histopathologic
features that could be attributed to the recurrence
in these patients. There was no underdosing of the
vault in the patients who had local recurrence.

Loco-regional recurrence
One patient had metastases to the paracaval,
paraaortic and common iliac nodes causing ob-
structive renal failure at 31 months. She was not fit
for any treatment due to a poor performance status
and eventually succumbed to the disease within
a week of diagnosis.

Metastatic disease

One patient had progressive metastatic disease
during treatment. She was diagnosed to have malig-
nant ascites after the 3rd fraction of brachytherapy.
She was planned for palliative chemotherapy, but
there was a rapid progression of the disease and she
expired.

One patient had biopsy-proven bone metastases
to the third lumbar vertebra with cord compression
at 17 months for which surgical decompression was
performed followed by palliative radiotherapy and
palliative chemotherapy. The patient was alive and
well on maintenance hormone [megestrol acetate]
therapy at last follow-up.

One patient had metachronous carcinoma of
the breast diagnosed 4 months after completion of
treatment for endometrial cancer. She was treated
with surgery but progressed to have multiple brain
metastases within a year and succumbed to meta-
static breast cancer.

None of the patients had any grade 2 or higher
vaginal, gastrointestinal or genitourinary toxicity.

Discussion

We present the results of 62 patients treated with
vaginal brachytherapy alone using a multichannel
vaginal applicator for early-stage endometrial can-
cer. Adjuvant treatment for early-stage endometrial
cancer still remains controversial despite the good
body of literature published. Available treatment
options include pelvic external beam radiothera-
py alone, pelvic radiotherapy with brachytherapy
boost and vaginal brachytherapy alone.

Three trials evaluated the role of external radio-
therapy in intermediate risk endometrial cancer
[4-6]. The trials showed that pelvic radiotherapy
was associated with lower relapses, but there was no
difference in overall survival. External radiotherapy
was shown to be associated with significant gastro-
intestinal and genitourinary toxicities.

The PORTEC-2 trial was conducted to estab-
lish if vaginal brachytherapy alone could provide
similar benefit with reduced toxicity [8]. The trial
showed similar results in terms of overall survival,
disease-free survival and vaginal, loco-regional
and distant recurrences compared with external
beam radiotherapy but with reduced toxicity. Fol-
lowing the results of the PORTEC-2 trial, other
studies demonstrated similar results [9-11]. Vagi-
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nal brachytherapy, therefore, was preferred over
external beam radiotherapy in intermediate risk
endometrial cancer.

We demonstrated 93% loco-regional control
with vaginal brachytherapy alone in our cohort of
patients, which included both intermediate- and
high-risk patients. We could not identify any par-
ticular histopathologic features for relapse in the
2 patients who had local failure and 1 patient who
failed in the pelvis. Of the 2 patients who failed
locally, one was disease free at the time of analysis
with salvage treatment.

There is no clear consensus to define patients as
low and high in the intermediate-risk group with
varying criteria among the different studies. The
recommendations are equally ambiguous for ad-
juvant radiotherapy. The PORTEC trials recom-
mended observing those women who fall in the
low intermediate-risk group, whereas the NCCN
recommends either observation or vaginal brachy-
therapy [4, 8, 12]. The NCCN even includes ex-
ternal beam radiotherapy as part of the manage-
ment for the high intermediate-risk group even as
the PORTEC-2 trial favored brachytherapy alone.
Our preference has been to offer adjuvant vaginal
brachytherapy to all patients except those women
who have a Grade 1 disease confined to the endo-
metrium only. We do not offer external beam radio-
therapy for any stage I patients due to the associated
toxicity. Long-term outcomes of patients enrolled
in the TME, PORTEC-1 and 2 trials showed in-
creased bowel toxicity and limitation of daily activi-
ties in the pelvic radiotherapy arm but no evidence
that EBRT increased the risk of second neoplasms
[13, 14]. There were no differences in overall or
failure-free survival. Patients who received vaginal
brachytherapy alone had better QOL [14]. In this
study, there was only one patient who failed in the
pelvis, and the majority had distant recurrences.
With low pelvic-only failures, external radiotherapy
can be safely omitted in stage I patients.

Various applicators are available for delivering
vaginal brachytherapy. Single channel vaginal cyl-
inders are the preferred choice in many centers.
Possibilities for dose optimization have been a limi-
tation with single channel applicators. Multichan-
nel applicators were developed as a bridge between
single channel vaginal applicators and the more
invasive interstitial implant. These applicators are
particularly useful for circular tumor geometry or

in the adjuvant setting where dose can be reduced
to the vaginal mucosa, bladder and rectum [15, 16].
Demanes et al. used California’s Endocurietherapy
multichannel vaginal cylinder and showed that by
not loading the 12 oclock and 6 oclock peripheral
catheters, the dose distribution could be flattened,
thus reducing the dose to the bladder and rectum
[15]. At our institute, we use the Miami multichan-
nel vaginal applicator. It offers a means to optimize
the dose based on patient anatomy. An asymmet-
ric dose distribution along the axis of the cylinder
can be generated and the dose to critical structures
can be minimized [17]. There are limited data on
whether this dosimetric advantage actually trans-
lates into significant clinical outcomes. We, there-
fore, do not prescribe any dose constraints to the
bladder and rectum.

The Miami kit contains a cylindrical obturator
with 6 peripheral channels and a central channel
that can accommodate a straight or curved tandem
that can be used to treat the disease in the cervix.
It also has build-up caps with diameters of 3 mm,
3.5 mm and 4 mm. The 3 mm diameter build-up
cap was placed in almost all our cases. This cap was
likely used because of the smaller pelvis and nar-
row vagina seen in most Indian women. A single
treatment plan was generated for all the fractions
using CT simulation images obtained before the
first HDR treatment with the Miami applicator in
place. The position of the applicator was verified,
and subsequent fractions were delivered with the
same plan.

There is no single universally accepted dose
fractionation regime for adjuvant treatment with
brachytherapy alone. The ABS recommends deliv-
ering approximately 60 Gy low dose rate (LDR)
equivalent to the vaginal surface (ABS) [18]. Vari-
ous institutions have implemented different frac-
tionation schemes with acceptable outcomes. Using
7 Gy x 3 fractions prescribed at 0.5 cm or 6 Gy x 5
fractions or 4 Gy x 6 fractions prescribed to the
surface are some of the common dose fractionation
schedules [18]. Our preferred schedule has been
5.5-6 Gy x 4 fractions prescribed at 0.5 cm from
the surface, which achieves similar LDR equivalent
doses as recommended.

Gerbhardt et al. have demonstrated that using
a multichannel vaginal cylinder with image guid-
ance can result in high local control and low rates
of severe toxicity [19]. There was no Grade 2 or
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higher bladder or rectal toxicity in any of our pa-
tients, and our local recurrence rate was on par with
published results. We, therefore, believe in image-
guided planning for adjuvant brachytherapy alone,
which conforms the dose to the target region and
minimizes long-term toxicity.

Our local recurrence rate of 3% (2 out of 62 pa-
tients) with only 1 regional failure is on par with, if
not better than, outcomes from other centers. None
of the recurrences had any correlation with the
stage or grade of the disease. We had no increased
recurrences with brachytherapy alone for the de-
fined high-risk subsets, such as Ib grade 3, stage
IT or the papillary serous and clear cell varieties,
but our numbers are very small. There is sufficient
evidence in the literature that high-risk endome-
trial cancer (Ib/Ic and grade 3) treated with brachy-
therapy alone showed low local or pelvic recurrence
[20-23]. Rasool et al. concluded that patients with
stage IB/IC, grade 3 (IA/IB as per recent staging)
endometroid adenocarcinoma had a significant risk
for extrapelvic recurrence, and there was no signifi-
cant difference in recurrence based on treatment
modality [24]. Desai et al. studied stage I-II uterine
papillary serous carcinoma and concluded that the
risk of isolated pelvic recurrence was too low to
warrant a routine use of external radiotherapy [25].
Matsuo et al. noticed an association between the
extent of pelvic lymphadenectomy and the use of
vaginal brachytherapy. Their results showed that
there was a trend in counselling patients for brachy-
therapy alone if > 10 nodes were dissected [26].

More data are needed before suggesting that ex-
ternal radiotherapy can be safely omitted in pa-
tients with high-risk stage I endometrial cancers.

Standard definitions for target volume delin-
eation and dose constraints for OARs are neces-
sary for uniform incorporation of image-guided
brachytherapy across centers. Similarly, establishing
guidelines for adjuvant radiotherapy is needed to
identify the subset of patients who will absolutely
benefit from external radiotherapy.

The limitations of our study include its retro-
spective design and lack of dose constraints to the
organs at risk. We did not have any patient with
grade 2 or higher toxicity, but there was probable
underreporting of grade 1 toxicity. Despite this lim-
itation, we have been successful in reporting a large
number of patients in whom external radiotherapy
was avoided with low recurrence rates.

Conclusion

Vaginal brachytherapy alone should be consid-
ered for all stage I and selected stage II patients as
it provides excellent local control with very low
toxicity. For the high-risk subset, larger numbers
are needed before recommending avoiding external
beam radiation. Image-guided brachytherapy al-
lows for conformal dose distribution, and the use of
a multichannel applicator can potentially minimize
the dose to the organs at risk. Prospective random-
ized data are required to validate these findings.
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