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Abstract
Purpose: We sought to evaluate pathological response, tolerance, and outcome after preoperative (neoadjuvant)

high dose rate brachytherapy in a small series of patients with clinical stage II endometrial carcinoma, and to evaluate
a dose and fractionation protocol for this treatment. 
Material and methods: Twelve women diagnosed with clinical stage II endometrial carcinoma from 1999-2010 were

treated with preoperative radiation therapy. Their medical charts were retrospectively analyzed for HDR treatment 
regimen, pathological response, and longitudinal outcomes. Radiation doses were normalized to a biologically equi-
valent dose of 2 Gy per fraction (EQD2). 
Results: Two patients had complete pathological response to neoadjuvant therapy; five more had only microscopic

residual disease at the time of surgery. At a median follow up of 37 months (1-91 months), one patient has developed
recurrence at the vaginal apex six months after completing initial therapy, while another developed a lung recurrence
at 28 months. Two-year disease-free and cause-specific survivals were 88% and 100%, respectively. 
Conclusions: Our small study shows that the HDR fractionation schedule, as done in our series for preoperative

radiation therapy for clinical stage II endometrial cancer, is well tolerated and would be an option for patients treated
with neoadjuvant radiation therapy.
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Purpose
Endometrial carcinoma is the most common gynecologic

malignancy, with an estimated 40 100 incident cases and 
7470 deaths in 2009 [1]. The current standard of care for pa-
tients with endometrial cancer consists of surgical staging,
including total hysterectomy, bilateral salpingo-oophorec-
tomy, and pelvic and para-aortic lymph node dissection. 
Depending on the surgical stage and histological grade, 
the adjuvant treatment may include radiation therapy
and/or chemotherapy [2].
In approximately 10% of patients, endometrial carcino-

ma involves the cervix [3-6]. However, there is a relative lack
of consensus regarding the most appropriate management
strategy for these patients. Patients with clinically occult
stage II disease usually have undergone simple hysterec-
tomy rather than radical hysterectomy, which is then fol-
lowed by adjuvant radiation therapy. Patients with clini-
cal stage II disease may be treated with preoperative
(neoadjuvant) radiation therapy followed by simple hys-
terectomy, or alternatively, primary radical hysterectomy
and possible adjuvant tumor-directed radiation therapy. 

Neoadjuvant treatment involves a combination of exter-
nal beam radiation and intracavitary brachytherapy. It is es-
pecially advocated for patients having co-morbidities that lim-
it their candidacy for radical surgery, including obesity. In all
patients with clinical stage II disease, neoadjuvant radiotherapy
can decrease the size and extent of bulky cervical disease, mak-
ing it easier to obtain clear surgical margins. Further, it avoids
the increased morbidity associated with lymphadenectomy
followed by radiation therapy, as is seen in cervical cancer [7].
Conversely, advocates of primary treatment by radical hys-
terectomy cite the ability to debulk large tumor prior to at-
tempting radiation therapy, to clarify the origin of the primary
tumor as cervical or endometrial, and to clarify the stage and
grade of disease prior to initiating adjuvant therapy [8].
Most of the published literature on preoperative treat-

ment is with low dose rate (LDR) brachytherapy [9-12]. Due
to the relative rarity of this clinical scenario, there is no pub-
lished data on dose, fractionation or pathological response
to high dose rate (HDR) intracavitary brachytherapy in the
neoadjuvant setting. The goal of this study was to evalu-
ate pathological response, tolerance, and outcome with this
latter approach.
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Material and methods

Twelve women clinically diagnosed with clinical stage
II endometrial carcinoma from 1999-2010 were treated with
preoperative radiation therapy. Their treatments and out-
comes were analyzed and presented in Table 1. All patients
had biopsy-confirmed endometrial cancer and had pre-
treatment CT scan and/or MRI for staging. The dose of ex-
ternal beam (EBRT) was 45-50.4 Gy in 25 to 28 fractions fol-
lowed by HDR brachytherapy. The HDR brachytherapy was
done with placement of a Smit sleeve and tandem and ring
applicator. Prior to 2004, three patients received a dose of
4 Gy in four fractions, but since that time all patients received
doses between 5-5.5 Gy in three fractions. Initially, for the
first six patients, the dose was prescribed to point A with
orthogonal film based dosimetry. The last six patients were
treated with MRI or CT based planning with the clinical tar-
get volume being the entire uterus and cervix (Fig. 1). 
Simple hysterectomy with lymph node sampling was

performed four to eight weeks after the last brachythera-
py treatment. The pathological response and outcome data
were extracted and analyzed. The total doses from EBRT
and brachytherapy were summated and normalized to a bio-
logically equivalent dose of two Gy per fraction (EQD2) 
using the linear quadratic model and α—β 10 Gy [13]. All pa-
tients were followed every three months for the first two
years, and every six months thereafter, with vaginal cytology
at each surveillance visit. Follow-up data were analyzed us-
ing PASW version 18.

Results

The demographics, histology, and response data are as
described in Table 1. The median age was 57 (range 41-76)

with median body mass index (BMI) of 35 (range 29-45). 
All patients completed the planned course of preoperative
radiation therapy with a median EQD2 dose of 65.0 Gy
(range 56.3-75.4 Gy). No patient developed acute grade three
or higher toxicity.
All patients had simple hysterectomy with lymph node

sampling with uneventful recovery from the operation.
Complete pathological response (pCR) was seen in two pa-
tients (17%) while five patients (42%) had only microscopic
residual disease confined to either the endometrium or cer-
vical glands. Two patients were found to have para-aortic
disease and received adjuvant para-aortic radiation. Two
patients with high grade pathology (one each with serous
and clear cell histology) also received adjuvant chemother-
apy after surgery. At a median follow up of 37 months 
(1-91 months), one patient has developed recurrence at the
vaginal apex six months after completing initial therapy and
is alive with the disease at 91 months, while another deve -
loped a lung recurrence at 28 months. One patient devel-
oped a second primary lung carcinoma that was treated sur-
gically. One patient has died of comorbidities at 86 months
with no evidence of the disease at last follow up. No pa-
tient developed late grade three or higher radiation treat-
ment-related morbidity. Two-year actuarial disease-free and
cause-specific survivals were 88% and 100%, respectively;
these were calculated for only those patients with at least
two years of follow-up. 

Discussion
Preoperative radiation therapy is one of the options for

clinical stage II endometrial cancer. The goals of this neo -
adjuvant therapy are to shrink the primary disease, to treat
pelvic nodes and parametria, and to make the patient more
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1 64 Endometrioid 63.75 PR* 2 II 55 NED

2 50 Endometrioid 63.75 PR 3 II 50 NED

3 64 Endometrioid 59 PR 1 II 86 Deceased

4 60 Mixed endometrioid 66.31 PR* 3 IA 22 NED
and clear cell

5† 49 Endometrioid 63.75 CR 3 0 23 NED

6† 53 Mixed endometrioid 66.31 CR 3 0 3 NED
and serous

7 76 Endometrioid 75.4 PR 3 II 73 NED, 2nd

primary ca

8 72 Endometrioid 70 PR* 1 IIIC 51 NED

9 66 Endometrioid 70 PR 2 IIIC 91 AWD

10 41 Endometrioid 67.2 PR 1 II 1 NED

11 50 Endometrioid 63.63 PR* 1 II 9 NED

12 50 Endometrioid 56.29 PR* 2 II 1 NED

TTaabbllee  11..  Demographics, tumor histology, and pathological response to neoadjuvant HDR brachytherapy prior to
simple hysterectomy in twelve patients with clinical stage II endometrial carcinoma 

†Histological and FIGO grading from endometrial biopsy, not surgical specimen, EQD2 – Equivalent Dose in 2-Gray increments, PR – partial response, 
CR – complete response, PR* – microscopic residual disease, NED – no evidence of disease, AWD – alive with disease
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suitable for simple hysterectomy. Historically, brachythe -
rapy has been performed using an LDR technique [9-12].
There is no published experience with HDR intracavitary
brachytherapy as preoperative treatment for endometrial
cancer. The American Brachytherapy Society in its published
guidelines for HDR brachytherapy for endometrial cancer
have not recommended a dose or fractionation schedule for
preoperative HDR brachytherapy for stage II endometrial
cancer, likely due to the lack of published data [2]. 
Multiple studies have shown equivalency of HDR 

and LDR brachytherapy for cervical cancer [14, 15]. The use
of HDR brachytherapy has increased significantly over 
the last decade [16]. The advantages of HDR include short
treatment time, ability for optimization, and a lack of ra-
diation expo sure to healthcare personnel. The disadvan-
tages include multiple insertions and the deficiency of
a standardized fractionation schedule. Since 2004, our in-
 stitution has followed a fractionation schedule of three frac-
tions of 5-5.5 Gy to deliver a dose equivalent to 65-70 Gy.
The schedule has been well tolerated, has shown a good
response rate, and has not revealed significant morbidity.
More recently, we have integrated three-dimensional
planning for HDR brachythe rapy, which helps to conform
better the dose to the tumor while reducing the dose to cri-
tical organs (Fig. 1).
The results of this small series are comparable to pub-

lished studies using LDR brachytherapy. In a series of 
74 patients with stage II endometrial cancer treated at the
University of Kentucky (UK) with a combined dose of 
65 Gy, the complete pathological response rate was seen in
31% and the residual disease confined to endometrium in
29% [10, 11]. In our study, which had a median EQD2 dose
of 66.31 Gy, pCR was seen in 22%, with superficial resid-
ual disease confined to the endometrium in 33%. In the UK
series, para-aortic nodal disease was noted at the time of sur-
gery in five patients, compared to two patients in our se-
ries. Patients with cervical involvement are at increased risk
of both pelvic and para-aortic nodal involvement; since only
the pelvic nodes are treated during the whole pelvic radia-
tion therapy given preoperatively, para-aortic nodal sam-
pling at the time of surgery should be considered [17]. 
The optimal management for clinical stage II disease that

provides a better outcome, in terms of disease control and

morbidity, is not known. It is difficult to study prospectively
because of the comparative rarity of this clinical scenario.
In a retrospective analysis of 184 consecutive patients with
clinical or pathologic stage II endometrial cancer treated with
definitive intent with either preoperative or postoperative
radiation therapy, only the grade and histology were found
to be independent predictors of disease free survival [18].
The timing of radiotherapy was not an independent pre-
dictor of the outcome. 

Conclusions
Since a subset of these patients are not ideal candidates

for radical surgery because of medical co-morbidities, ad-
vanced age, and obesity, the preoperative radiation thera-
py followed by simple hysterectomy may be a better option
[6]. Ours is the first published series using HDR and shows
the HDR fractionation schedule, as done in our series, is well
tolerated and would be an option for patients treated with
neoadjuvant radiation therapy.
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Fig. 1. Sagittal (left) and coronal (right) view showing clinical target volume (red) covered by prescription isodose line 
of 100% (red)
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