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OBJECTIVE: To evaluate the efficacy of high dose rate vag-
inal brachytherapy in the treatment of International Fed-
eration of Gynecology and Obstetrics stage IB, IC, and II
endometrial carcinoma after surgical staging and complete
lymphadenectomy.

METHODS: All patients with stage IB, IC, or II adenocarci-
noma or adenosquamous carcinoma of the endometrium
who received postoperative high dose rate vaginal brachy-
therapy at our institution between June 1, 1989, and June 1,
1999, were eligible. High dose rate vaginal brachytherapy
was delivered in three fractions of 700 cGy. Retrospective
chart review was performed. Kaplan–Meier estimates
were calculated for disease-free and overall survival.

RESULTS: One hundred sixty-four women were identified.
Fifty-six percent had stage IB disease, 30% had stage IC
disease, and 14% had stage II disease. Approximately one
third of patients had high-grade lesions and nearly 40%
had deep myometrial invasion. Median follow-up was 65
months (range 6–142 months). To date, 14 patients have
had recurrence; 2 at the vaginal apex, 9 at distant sites, 1 at
the pelvic sidewall, 1 simultaneously in the pelvis and at a
distant site, and 1 at an unknown site. Both patients with
vaginal apex recurrences had salvage therapy and are now
free of disease. The overall 5-year survival and disease-free
survival rates were 87% and 90%, respectively. There were
no Radiation Therapy Oncology Group grade 3 or 4 toxic-
ities. High dose rate vaginal brachytherapy was approxi-
mately $1,000 less expensive than external-beam whole-
pelvic radiation.

CONCLUSIONS: Adjuvant high dose rate vaginal brachy-
therapy in thoroughly staged patients with intermediate-
risk endometrial carcinoma provides excellent overall and
disease-free survival with less toxicity and at less cost com-
pared with whole-pelvic radiation. (Obstet Gynecol
2002;99:235–40. © 2002 by The American College of
Obstetricians and Gynecologists.)

Endometrial carcinoma is the most common gynecologic
malignant disease in the United States, with approxi-

mately 38,000 cases diagnosed annually.1 Fortunately,
disease is confined to the uterus in most patients. None-
theless, approximately 6,400 patients are estimated to die
of endometrial carcinoma in 2001.1

Women who have endometrial cancer with high-risk
features or documented extrauterine disease require ad-
juvant therapy. Although irradiation has been the pri-
mary choice for adjuvant therapy, the precise mode of
delivery is not clear and the role of chemotherapy is not
established. There is little agreement on the effectiveness
of adjuvant therapy in patients with intermediate-risk
disease. However, a Gynecologic Oncology Group
study of risk factors and outcome by Morrow et al2

suggested that adjuvant radiation therapy could improve
local and regional failure rates. However, the most ap-
propriate technique for delivery of this adjuvant therapy
was not given. With limited additional prospective data
to guide physicians, practice opinions and patterns of
care are diverse.

Surgically staged patients with disease limited to the
uterus are at risk for recurrence, particularly at the
vaginal apex. This risk is somewhat predictable by the
grade of the tumor, the depth of myometrial invasion,
and the presence or absence of lymph vascular space
invasion or cervical involvement by tumor.2,3 Although
many vaginal recurrences are cured with secondary
radiation therapy, that treatment carries a high rate of
complications and few patients are left with a functional
vagina. This morbidity could be avoided by a reduction
in recurrences.

The efforts to reduce risk of vaginal or pelvic recur-
rences in patients with International Federation of Gyne-
cology and Obstetrics (FIGO) stage I and II disease have
included postoperative whole-pelvic irradiation. The
Gynecologic Oncology Group performed a randomized
clinical trial of whole-pelvic irradiation versus observa-
tion in this intermediate-risk group of patients.4 Al-
though the study has not yet been presented in final
form, early analysis showed that recurrence was limited
to the vagina in most patients who had recurrence in the
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pelvis.4 In an attempt to obtain better local and regional
control without incurring the same morbidity as whole-
pelvic irradiation, several authors have advocated the
use of vaginal brachytherapy.5–10 Given the potential
benefits of this adjuvant therapy, it has been the practice
at our institution to treat women with intermediate-risk
endometrial carcinoma with high dose rate vaginal
brachytherapy. To help clarify the proper treatment
strategy for intermediate-risk endometrial carcinoma
and to compare the efficacy of this approach with that of
whole-pelvic irradiation, we report our experience with
high dose rate vaginal brachytherapy.

MATERIALS AND METHODS

After obtaining approval by the internal review board,
we used the Swedish Medical Center Tumor Institute
cancer registry to identify 397 women with endometrial
carcinoma who underwent surgical staging and radiation
therapy between June 1, 1989, and June 1, 1999. Surgical
staging was defined as exploratory laparotomy, pelvic
washings, total abdominal hysterectomy, bilateral salpin-
go-oophorectomy, and pelvic and para-aortic lymphad-
enectomy. Pelvic lymphadenectomy included bilateral
removal of all nodal tissue and skeletonization of all
vessels from the mid-portion of the common iliac artery
to the circumflex vein, and from the psoas muscle later-
ally to the ureter medially to include the hypogastric
artery and vein and the obturator fossa anterior to the
obturator nerve. The para-aortic lymphadenectomy in-
cluded removal of nodal tissue over the distal vena cava
and aorta from the level of the inferior mesenteric artery
to the mid-right and left common iliac artery, respec-
tively. An adequate lymphadenectomy was defined as
procurement of 12 or more lymph nodes. Pathology
samples were evaluated in a routine manner by the
Department of Surgical Pathology at Swedish Medical
Center. A gynecologic pathologist reviewed the samples
only when the diagnosis was controversial. The FIGO
grading and staging systems were used to determine the
grade and stage of disease. Patients were eligible if they
had FIGO stage IB, IC, or II disease, a histiologic sub-
type of adenocarcinoma, adenocarcinoma with squa-
mous metaplasia, or adenosquamous carcinoma, and if
they received high dose rate vaginal brachytherapy as
their only adjuvant treatment.

High dose rate vaginal brachytherapy was given as
three biweekly outpatient treatments using a vaginal
applicator 2.0 to 3.0 cm in diameter and Ir192. Treat-
ments began by the fourth postoperative week. A dose of
700 cGy given to a depth of 0.5 cm into the vaginal
mucosa was administered with each treatment, for a total

dose of 2100 cGy. The proximal 5 cm of the vagina was
treated.

For women who met the inclusion criteria, clinical
charts were abstracted and disease status determined
through the cancer registry or through correspondence
with the patient’s primary care physician. Kaplan–Meier
estimates were calculated for overall survival and dis-
ease-free survival.

RESULTS

Of the 397 women identified in the cancer registry, 164
met the study criteria. The remaining 233 patients were
excluded for the following reasons: high-risk histology
(n � 21); inadequate lymphadenectomy (n � 23); FIGO
stage other than IB, IC, or II (n � 98); and treatment
other than vaginal brachytherapy (n � 91). Of the 91
patients who received treatment other than vaginal
brachytherapy, only 15 had stage IB to IIB disease.
Table 1 shows demographic characteristics of the 164
women included in the study. As expected, adenocarci-
noma was the most common histologic subtype in this
patient group, accounting for 88% of all cases. Seventeen
patients (10%) had adenocarcinoma with squamous
metaplasia and 3 (2%) had adenosquamous carcinoma.
Fifty-six percent of patients had FIGO stage IB disease,

Table 1. Demographic Characteristics of Study Patients

Characteristic

Patients
(N � 164),

n (%)

Age* (y)
�51 19 (11.6)
51–60 41 (25.0)
61–70 60 (36.6)
�71 44 (26.8)

Race
White 154 (93)
Japanese 3 (2)
Black 2 (1.5)
Native American 2 (1.5)
Asian, not otherwise specified 3 (2)

Body weight† (lb)
�150 68 (42)
150–199 56 (34)
200–299 24 (14)
�300 2 (2)
Unknown 14 (8)

Pregnancy history
Nulliparous 18 (11)
Multiparous 132 (80)
Unknown 14 (9)

Comorbid illness
Hypertension 52 (32)
Diabetes 18 (11)

* Median, 64 years (range 34–89 years).
† Median, 165 lb (range 102–341 lb).
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30% had stage IC disease, and 14% had stage II disease.
Approximately one third of patients had a high-grade
tumor, with 29% (n � 46) having grade 3 tumors (Table
2). Few women had lower uterine segment involvement
(36%) or lymph vascular space invasion (14%) (Table 3).

Perioperative complications were limited to 14 pa-
tients (8%). Complications included minor vein injuries
(n � 6), postoperative small-bowel obstruction (n � 3),
superficial wound cellulitis or disruptions (n � 2), deep
vein thrombosis (n � 1), pulmonary embolus (n � 1),
and a minor bladder injury (n � 1), that was repaired at
the time of surgery. Patient with a small-bowel obstruc-
tion required a repeated operation. Only one patient
received a blood transfusion.

One hundred sixty-one patients (98%) received all
three courses of high dose rate vaginal brachytherapy,
and 3 patients received two of the three intended
courses. The final application of high dose rate vaginal
brachytherapy was withheld in two patients because of
profuse watery vaginal discharge with irritation to the
perianal skin. In the third patient, a severe bladder
infection prevented completion of the full course of
radiation. One patient had transient suprapubic deep
pelvic pain with each treatment course, but no cause for
this was discovered. No grade 3 or 4 cutaneous, gastro-
intestinal, or genitourinary toxicities occurred.

The median follow-up was 65 months (range 6–142
months). To date, 14 patients (8.5%) have had relapse.
The median time to recurrence was 12 months (range
3–45 months). Of the 14 recurrences, 2 were found at
the vaginal apex, 9 at a distant site only, 1 at the pelvic
sidewall, 1 in both the pelvis and at a distant site simul-
taneously, and 1 at an unknown site (Table 4). Both
patients who had recurrence at the vaginal apex had
salvage therapy and they are alive without evidence of
disease at 60 and 68 months from their recurrence (Ta-
ble 5). The projected 5-year disease-free survival rate is
90% (Figure 1).

Fifteen patients died during the study, for an overall
survival rate of 87% at 60 months (Figure 2). Seven
patients died of recurrent endometrial carcinoma, and 8
died of intercurrent illness. The median time from recur-

rence to death was 6 months (range 0–31 months). No
patient died of complications of therapy. When cor-
rected for intercurrent deaths, the projected 5-year sur-
vival rate is 95%.

DISCUSSION

There is consensus that patients with low-grade, nonin-
vasive endometrial cancer should receive no further
therapy, whereas those with extrauterine disease should
receive external-beam irradiation or chemotherapy.
However, in patients with intermediate-risk carcinoma,
the ideal adjuvant therapy is not clear. To accurately
determine risk category, patients must undergo thor-
ough surgical staging, including complete lymphadenec-
tomy.

In an attempt to clarify the value of adjuvant therapy
in intermediate-risk endometrial carcinoma, the Gyneco-
logic Oncology Group performed a phase III random-
ized study of surgery versus surgery plus adjuvant
whole-pelvic radiation therapy given to a dose of 5040
cGy.4 Patients with FIGO stage I or occult stage II
disease who had undergone a complete surgical staging
were eligible. The preliminary results suggested that
adjuvant radiation significantly decreased the rate of
pelvic recurrences but did not significantly affect sur-
vival. Treatment improved the disease-free interval but
was associated with more frequent and more severe
toxicities. Ten patients (5%) had grade 3 or 4 gastroin-
testinal toxicities, 6 (3%) had grade 3 or 4 gastrointestinal
obstructions, and 6 (3%) had grade 3 or 4 cutaneous
toxicities.4 Although two patients in the treatment group

Table 3. Histopathologic Tumor Assessment

Finding

Patients
(N � 164),

n (%)

Histologic examination
Adenocarcinoma 144 (88)
Adenocarcinoma with squamous

metaplasia
17 (10)

Adenosquamous carcinoma 3 (2)
Depth of invasion

None 3 (2)
Inner one third 99 (61)
Middle one third 32 (19)
Outer one third 30 (18)

Lower uterine segment
involvement

59 (36)

Lymph vascular space invasion
Positive 23 (14)
Negative 131 (80)
Suspicious 6 (4)
Unknown 4 (2)

Table 2. International Federation of Gynecology and Ob-
stetrics Stages and Tumor Grades

Disease stage

Tumor grade (n) Total,
n (%)1 2 3

IB 15 47 31 93 (56)
IC 20 21 9 50 (30)
IIA 4 8 5 17 (10)
IIB 1 2 1 4 (4)

Total, n (%) 40 (24) 78 (47) 46 (29) 164
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died, neither patient received radiation therapy; they
were included on an intention-to-treat basis.

In light of the toxicities associated with adjuvant ther-
apy and its questionable survival benefits, the role of
adjuvant therapy for patients with intermediate-risk dis-
ease remained unclear, a fact that a recent survey of the
members of the Society of Gynecologic Oncologists
highlighted.11 Of the members familiar with the results
of Gynecologic Oncology Group protocol 99, approxi-
mately 20% were more likely and 27% less likely to use
adjuvant radiation therapy on the basis of the results of
the study. The type of adjuvant therapy used by the
members varied depending on the grade and stage of the
disease and whether the patient had had complete stag-
ing. For patients with stage IB or IC disease of any grade,
approximately 15% to 25% of respondents used adju-
vant vaginal brachytherapy. Whole-pelvic radiation was
reserved primarily for patients with stage IB grade 3 or
stage IC disease; roughly 30% to 45% of members used
this adjuvant therapy. Of note, 20% to 30% of members
offered combination vaginal brachytherapy and whole-
pelvic radiation to treat intermediate-risk patients. When
patients had not undergone a thorough surgical staging,
the percentage of members recommending adjuvant ra-

diation increased to approximately 60%. Similarly, in the
National Comprehensive Cancer Network practice
guidelines for endometrial carcinoma, treatment options
for intermediate-risk endometrial carcinoma included
observation, vaginal brachytherapy, or pelvic radiation
with or without vaginal brachytherapy.12

In our study, in which use of adjuvant therapy was
limited to high dose rate vaginal brachytherapy, overall
survival and disease-free survival rates were similar to
those reported in Gynecologic Oncology Group proto-
col 99. Overall, the patients in our study and those in
Gynecologic Oncology Group protocol 99 are similar;
equal percentages of patients with FIGO stage IB (56%
vs 57.9%) and IC (30% vs 32.6%) disease were included.
However, our study included more patients with FIGO
stage II (14% vs 9.5%), and more with grade 2 (47% vs
38.9%) and grade 3 (29% vs 15.3%) tumors. Although
we used only adjuvant vaginal brachytherapy in our
equally “at risk” group, we achieved a similar recurrence
rate as Gynecologic Oncology Group protocol 99 (Table
4). Most recurrences in both studies occurred at distant
sites, raising the question of whether systemic therapy is
needed to ultimately improve overall survival.

The favorable results that we obtained with vaginal

Table 4. Site and Frequency of Recurrence in the Current Study and Gynecologic Oncology Group Protocol 99

Recurrence site

Current study: high
dose rate vaginal

brachytherapy
(N � 164), n (%)

Gynecologic Oncology Group Protocol 99

Surgery only
(n � 202),

n (%)

Surgery � whole-pelvic
radiation (n � 190),

n (%)

Vagina 2 (1) 13 (9) 2 (1)
Pelvis 1 (�1) 5 (2) 1 (�1)
Distant 9 (5.5) 9 (4.4) 10 (5)
Pelvis and distant 1 (�1) 4 (2) 0 (0)
Unknown 1 (�1) 0 (0) 0 (0)

Total 14 (8) 31 (15) 13 (6.8)

Table 5. Stage of Disease Groups, Grade, Depth of Invasion, Site of Recurrence, and Outcome in Patients With Recurrence
After High Dose Rate Vaginal Brachytherapy

Stage Grade Depth of invasion Site of recurrence Outcome

IB 1 Inner one third Bilateral inguinal lymph nodes Died of disease
IB 3 Inner one third Omentum, terminal ileum Died of disease
IB 2 Middle one third Carcinomatosis Died of disease
IB 2 Inner one third Suburethral Alive, no evidence of disease
IC 3 Outer one third Liver, peritoneum Alive with disease
IC 2 Outer one third Vagina Alive, no evidence of disease
IC 3 Outer one third Lung Alive with disease
IC 3 Middle one third Spine T5 level, bone Died of disease
IC 2 Outer one third Pelvic sidewall Died of disease
IC 1 Middle one third Pelvic sidewall, lung Died of disease
IC 1 Middle one third Unknown Died of disease
IC 2 Outer one third Left tibia, lung Alive with disease
IC 3 Middle one third Lung Died of disease
IIB 3 Inner one third Vaginal cuff Alive, no evidence of disease
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vault brachytherapy are similar to those in other recent
reports. In a series of approximately 160 patients with
stage IA, IB, and IC endometrial adenocarcinoma
treated with total abdominal hysterectomy, bilateral sal-
pingo-oophorectomy, full pelvic lymphadenectomy, and
adjuvant vaginal brachytherapy, Mohan et al13 found
15-year overall and disease-free survival rates of 98%
and 94%, respectively. This treatment was associated
with a 13% rate of moderate to severe morbidity and a
4.4% recurrence rate. Although these findings are
slightly better than our results, the differences may be
related to the number of grade 1, stage IA patients and
lack of stage II patients in the study by Mohan et al.
Chadha et al8 and Ng et al14 also reported success with
vaginal brachytherapy; overall and disease-free survival

rates were 93% and 94% and 87% and 82%, respectively,
for patients with FIGO stage IB grade 3 and IC endome-
trial carcinoma treated with postoperative high-dose and
low-dose vaginal vault brachytherapy. Chadha et al
observed no vaginal or pelvic recurrences, whereas Ng et
al observed eight local or regional recurrences (five in the
lower two thirds of the vagina outside of the radiation
field). Seven of these eight recurrences were treated with
salvage therapy, consisting of additional radiation ther-
apy or surgery. Our study, in conjunction with others,
adds to the growing body of literature suggesting that
vaginal vault brachytherapy is equivalent to whole-
pelvic radiation in reducing local recurrences and in-
creasing disease-free survival.

We found that high dose rate vaginal brachytherapy is

Figure 1. Rates of disease-free
survival in patients with inter-
mediate-risk endometrial car-
cinoma treated with high dose
rate vaginal brachytherapy.
Horowitz. Adjuvant Vaginal
Brachytherapy. Obstet Gynecol 2002.

Figure 2. Overall survival rate
in patients with intermediate-
risk endometrial carcinoma
treated with high dose rate vag-
inal brachytherapy.
Horowitz. Adjuvant Vaginal
Brachytherapy. Obstet Gynecol 2002.

239VOL. 99, NO. 2, FEBRUARY 2002 Horowitz et al Adjuvant Vaginal Brachytherapy



well tolerated. The three patients who did not complete
therapy did not do so because of grade 3 or 4 gastroin-
testinal, genitourinary, or cutaneous toxicities. In con-
trast, the whole-pelvic radiation therapy used in Gyne-
cology Oncology Group protocol 99 was associated with
more frequent and more severe toxicities. In addition,
because high dose rate vaginal brachytherapy can be
delivered over a very short time (approximately 10
minutes per treatment) and only three treatments are
required, it is convenient. We did not formally address
sexual function after high dose rate vaginal brachyther-
apy; however, follow-up examinations did not indicate
compromised vaginal length or pliability that would
have resulted in decreased function.

Using Medicare relative value units (RVU) as a means
of comparison, a standard treatment regimen of external-
beam whole-pelvic radiation to a dose of 5040 cGy given
over 28 cycles is roughly 95 RVUs. The high dose rate
vaginal brachytherapy regimen in our study was 71.4
RVUs. Reimbursement per RVU varies across the
United States; in our area, reimbursement is approxi-
mately $38 to $42 per RVU. Thus, the cost of external
beam therapy ($3600–$4000) is approximately $1000
more than high dose rate vaginal brachytherapy
($2700–$3000).

Although the correct adjuvant treatment regimen for
patients with intermediate-risk endometrial carcinoma
remains controversial, we believe that high dose rate
vaginal brachytherapy provides equivalent overall sur-
vival and disease-free survival with less toxicity and less
cost compared with whole-pelvic radiation therapy. This
treatment strategy is only applicable if a patient has had
complete staging, including complete lymphadenec-
tomy. On the basis of these results, future randomized
trials assessing the role of adjuvant therapy should in-
clude a treatment arm of high dose rate vaginal brachy-
therapy.
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