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Introduction

Endometrial cancer is the fourth most common malig-
nancy in women and the most common gynecologic
cancer in the United States [1]. In 2008, an estimated
40,100 cases of uterine corpus malignancies were diag-
nosed in the United States, with approximately 7,470
deaths from the disease [1]. The majority of endometrial
cancers are early-stage, low-grade, endometrioid tumors
with a favorable prognosis. On the other hand, uterine
clear cell carcinoma (UCCC) has been identified as a
high-risk endometrial cancer. Its poor prognosis was rec-
ognized in 1976 in a series of 21 cases reported by
Kurman and Scully [2].

UCCC is a rare histologic variant of adenocarcinoma of
the uterus, comprising only about 5% of all endometrial
carcinomas [3-5]. The optimal adjuvant management in
Stage I UCCC remains controversial. Multiple authors
agree on the need for comprehensive surgical staging in
order to appropriately define the extent of disease [6].
However, the published experience describing the man-
agement of patients with surgical Stage I UCCC remains
scant, with few reports evaluating the role of radiotherapy
in adequately staged UCCC tumors [6]. In addition, it
also remains unclear as to whether or not Stage I UCCC
and Stage I, grade 3 endometrioid adenocarcinoma of the

endometrium (EC) share similar prognosis and clinical
outcome, and if similar adjuvant management strategy
should be adopted for both. Our aim was to determine the
outcomes in patients with Stage I UCCC tumors with and
without adjuvant therapy after comprehensive surgical
staging, as well as to compare this group’s outcome to
that of patients with Stage I, grade 3, EC. 

Materials and Methods

Patients with FIGO Stage I UCCC who underwent surgical
staging at the Massachusetts General Hospital and Brigham and
Women’s Hospital between January 1, 1996 to January 1, 2007
were identified from the tumor registry database. The primary
inclusion criterion was primary uterine tumors where at least
50% of the cells had clear cell histologic features [4]. Assign-
ment to stage was in accordance with the 1989 International
Federation of Gynecology and Obstetrics (FIGO) [7] criteria for
staging and included: peritoneal washings for cytology, total
abdominal hysterectomy, bilateral salpingo-oophorectomy, and
pelvic/paraaortic lymphadenectomy. In every case, the surgery
was performed by a gynecologic oncologist. Patients were
excluded from the study for the following reasons: histology
consistent with mixed papillary serous and clear cell carcinoma,
surgical exploration at another institution, incomplete clinico-
pathologic data, history of an additional primary tumor within
the five years before or after endometrial cancer diagnosis, pre-
operative radiation, incomplete surgical staging, coexisting
second primary gynecologic cancer, and advanced-stage
disease.

Summary

Objective: To determine the outcomes in patients with Stage I uterine clear cell carcinoma (UCCC) treated with and without adju-
vant therapy, and to compare the outcomes in these patients to that of matched controls, patients with Stage I, grade 3, endometri-
oid adenocarcinoma of the endometrium (EC). Methods: Patients with FIGO Stage I UCCC who underwent comprehensive surgi-
cal staging between January 1996 and January 2007 were identified. Cases (UCCC) were matched by age, stage, adjuvant therapy,
and year of diagnosis to controls consisting of patients with grade 3 EC. Recurrence and survival were analyzed using the Kaplan-
Meier method. Results: 25 patients with Stage I UCCC were identified of whom 13 (52%) received no adjuvant therapy and 12
(48%) received adjuvant radiation therapy (XRT). The 5-year disease-free survival and overall survival rates for the observation and
the XRT groups were 78% and 75%, (p = 0.7) and 85% and 82% (p = 0.1), respectively. When compared to controls, the 5-year
disease-free survival rates and overall survival rates of patients with Stage I UCCC were not significantly different, 77% vs 75% (p
= 0.8) and 84% vs 88% (p = 0.5), respectively. Conclusions: In patients with Stage I UCCC tumors there was no clear benefit to
adjuvant radiation given the absence of improvement in recurrence risk or any survival benefit. These data question the benefit of
radiation therapy in UCCC patients with disease confined to the uterus.
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Thirty-three patients determined to have Stage I UCCC fol-
lowing comprehensive surgical staging were identified as cases.
In each case, the diagnosis was confirmed by a dedicated gyne-
cologic pathologist following post-surgery pathology review.
The histopathologic diagnosis of clear cell carcinoma was ren-
dered based on the criteria described by Kurman and Scully [2].
We excluded eight patients from our final analysis. Five patients
were excluded because their tumors showed mixed papillary
serous and clear cell histology. Two patients had a history of
breast cancer, and one patient had a synchronous double
primary cancer of the endometrium and ovary. A total of 25
patients were included in the final analysis. The clinical records
were reviewed for demographics, treatment, and outcome
parameters. 

Cases (UCCC) were matched by age (± 5), stage (Stage IA
vs IB vs IC), adjuvant therapy, and year of diagnosis (± 3) to
controls consisting of patients with Stage I grade 3 EC at a ratio
of two controls to one case. Of note, all controls required com-
prehensive surgical staging to be included in the study. Controls
were selected without knowledge of patient outcome.

Statistical analysis

Continuous variables were evaluated by the Student’s t-test or
Wilcoxon-Mann-Whitney test for normally or non-normally
distributed variables, respectively. Categorical variables were
evaluated by χ2 analysis or Fisher’s exact test as appropriate for
category size. Survival estimates were plotted utilizing the
Kaplan-Meier method. The log-rank test was utilized to statis-
tically quantify these survival differences on univariate analysis.
Length of survival was calculated from the date of initial
surgery to the date of death; surviving patients were censored at
the date of last contact. All statistical tests were 2-sided and dif-
ferences were considered statistically significant at p < 0.05.

Statistical analyses including Kaplan-Meier curves were
plotted using SPSS statistical software (version 16.0, SPSS, Inc,
Chicago, IL). All other data analyses were performed with Stata
statistical software (version 9.2, Stata Corp LP, College Station,
TX).

Results

Twenty-five patients with FIGO surgical Stage I UCCC
were identified. All patients underwent surgical staging
as previously outlined. Median age was 68 years (range,
48-82 years); 44% of cases had mixed endometrioid his-
tology. However, in all cases the predominant histology
was clear cell and therefore qualified to be labeled UCCC
according to the GOG pathology committee manual.
Eleven patients had Stage IA disease, ten had Stage IB
disease, and four were diagnosed with Stage IC disease.
The median number of nodes removed by lymphadenec-
tomy was 11 (range, 2-26 nodes). All the patients under-
went pelvic lymph node dissection; in addition, five
patients underwent paraaortic lymph node dissection.
The median follow-up in this study was 31 months
(range, 1-90 months). Thirteen patients (52%) received
no adjuvant therapy and 12 (48%) received adjuvant radi-
ation therapy (XRT) (external beam radiation therapy to
the pelvis or brachytherapy). None of the patients
received adjuvant chemotherapy as part of primary
therapy. The groups did not differ statistically in age.

There was a statistically significant difference between
the treatment and the adjuvant therapy in sub-stage dis-
tribution and the median number of nodal count excised
(Table 1).

Of the 13 patients who did not receive adjuvant
therapy, nine were diagnosed with Stage IA disease, three
patients were diagnosed with Stage IB disease, and one
patient was diagnosed with Stage IC disease. There were
two recurrences (15%) in the observation group; these
patients were originally diagnosed with Stage IA disease.
Both recurrences occurred at the vaginal cuff. They were
both salvaged with whole pelvic radiation and brachyther-
apy. One of these patients ultimately developed distant
metastatic disease, treated with chemotherapy, and ulti-
mately died from her recurrence. 

In the group of patients who received adjuvant radia-
tion therapy, two patients were diagnosed with Stage IA
disease, seven patients were diagnosed with Stage IB
disease, and three patients were diagnosed with Stage IC
disease. Ten patients (83%) received brachytherapy alone
(mean dose 21 Gy), two patients (17%) received whole
pelvic radiation (mean dose 45 Gy) and brachytherapy.
The two patients who received whole pelvic radiation and
brachytherapy were originally diagnosed with Stage IC
disease (Table 2). There was one recurrence (9%) in this
cohort of 12 radiated patients. This patient was originally
diagnosed with Stage IA disease and received brachyther-
apy alone after her surgery. She had a recurrence in the
vagina and upper abdomen, and ultimately died from her
disease despite additional treatment with chemotherapy.
Adjuvant RT was well tolerated with acute side-effects
controlled with medications, and all patients received all
their planned doses without interruption. 

The median follow-up for the observation group was
34 months (range 1 to 117 months) and 26.5 months

Table 1. — Patient and treatment data (Stage I uterine clear
cell carcinoma).

Adjuvant Treatment Group* Observation Group p
N = 12 N = 13

Age (years) 64 (± 7) 70 (± 8) 0.07
Nodal Count (N) 13 (± 6) 8 (± 4) 0.02
Stage

Stage IA [N(%)] 11 2 (17%) 9 (69%) 0.03
Stage IB [N(%)] 10 7 (58%) 3 (23%)
Stage IC [N(%)] 4 3 (25%) 1 (8%) 

* Radiotherapy, brachytherapy alone or whole pelvic radiation and brachytherapy.
Values for continuous measurements are means, unless otherwise specified.

Table 2. — Treatment data and site of recurrence (Stage I
uterine clear cell carcinoma).

Observation Group (N = 13) Adjuvant Radiaiton Group (N = 12)

Stage N Site of recurrence N Type of radiation Site of recurrence

IA 9 Vaginal cuff (2) 2 BT (2) Vagina and
upper abdomen (1)

IB 3 7 BT (7)
IC 1 3 BT (1)

BT + EBRT (2)
BT = brachytherapy alone; EBRT = external beam radiotherapy.
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(range 3 to 90 months) for the patients who received
adjuvant radiotherapy. Time to recurrence was not signif-
icantly different between groups, the 5-year disease-free
survival for the observation and XRT groups was 78%
and 75% (p = 0.7), respectively. Overall survival (OS)
was also not significantly different, the 5-year overall sur-
vival rate for the observation and XRT groups was 85%
and 82% (p = 0.1), respectively. 

Case-control analysis

In the case-control analysis the criteria for which the
groups had been matched: age, sub-stage, and percentage
of patients who received adjuvant therapy were similar
between cases and controls. In addition, there was no sig-
nificant difference between median lymph node count
(Table 3). There were three recurrences in the UCCC
group vs five recurrence in the stage 1 grade 3 EC group
(12% vs 10%, p = 0.3). Of the five recurrences in the
Stage 1 grade 3 EC group, three patients did not receive
adjuvant RXT and two did receive adjuvant therapy.
Table 4 summarizes the treatment data and site of recur-
rence in the Stage I grade 3 endometroid adenocarcinoma
group. The 5-year disease-free survival rates were not
significantly different in Stage I UCCC compared to con-
trols (Stage I grade 3 EC), 77% vs 75% (p = 0.8), respec-
tively. In addition, the 5-year overall survival rates for the
Stage I UCCC and control group were 84% vs 88% (p =
0.5), respectively.

Discussion

UCCC is a relatively rare tumor, representing less than
5% of all endometrial carcinomas [2-5, 8]. Originally

described by de Boneville in 1911 [3], it did not appear
in the English literature until 1957 when Kay reported
two cases [9]. Subsequently, other investigators have pub-
lished the outcome series of women with clear-cell his-
tology [6, 10-12]. A significant amount of controversy
has surrounded the optimal surgical and adjuvant man-
agement of patients with Stage I UCCC. The rarity of this
histology has made it particularly difficult to identify the
optimal management of patients with Stage I UCCC. 

The benefit of adjuvant radiation therapy in the man-
agement of patients with early-stage UCCC remains
undefined, primarily because of the rarity of these tumors
and lack of large scale prospective data available to guide
recommendations for adjuvant therapy. Some of the
larger series have grouped UCCC together with tumors of
serous histology further limiting the generalizability of
their results [13, 14]. Our analysis showed no demonstra-
ble improvement in overall survival in patients who were
treated with adjuvant postoperative radiation therapy
compared to those who were closely followed. In a study
by Creasman et al. [7] adjuvant radiation therapy after
surgical staging was evaluated with regards to impact
upon survival, in all instances, survival was better in
those who received radiation therapy but the difference in
survival was not statistically significant. 

The results of this work demonstrate that the recur-
rence rates for patients who were managed with observa-
tion are similar to those of patients treated with postop-
erative radiation therapy. In agreement with our findings
that recurrence in Stage I UCCC is uncommon, Thomas
et al. [6] reported that in 22 patients with Stage I or II
disease confirmed by systematic lymphadenectomy (half
treated with radiation/half received no treatment), only
one patient had a vaginal recurrence. However, an OS and
DFS comparison between those who received adjuvant
therapy and those who did not was not reported in their
study. In contrast to our findings, Murphy et al. [10]
found that pelvic failure rates in patients with Stage IA-
IIB treated with and without adjuvant radiotherapy were
0% (0/16) and 83% (5/6), respectively (p < 0.0001).
Among the patients who did not receive adjuvant radia-
tion therapy, five developed pelvic recurrences, Stage 1A
(1), Stage IB (1), Stage IC (1), and Stage IIA (2). Four of
these patients had recurrences in the upper vagina. These
results suggest that in patients with Stage I UCCC, adju-
vant brachytherapy may play a role in reducing the risk
of vaginal cuff recurrences.

The fact that 50-60% of patients with UCCC have
Stage II-IV disease compared to only 21% for all
endometrial cancer histologies suggests that the poorer
prognosis associated with UCCC may be due to advanced
disease at the time of diagnosis [5, 6]. However, such a
comparison raises the question of UCCC histology being
more aggressive, stage for stage, when compared to
endometrioid adenocarcinoma. Our findings suggest that
patients with Stage I UCCC have a similar overall and
disease-free survival to patients with Stage I grade 3 EC.
Similar results have been reported by other authors fol-
lowing comprehensive surgical staging. Cirisano et al. [5]

Table 4. — Treatment data and site of recurrence (Stage I
grade 3 endometroid adenocarcinoma).

Observation Group (N = 26) Adjuvant Radiaiton Group (N = 24)

Stage N Site of recurrence N Type of radiation Site of recurrence

IA 18 Vaginal cuff (4) 4 BT (4)
IB 6 Vaginal cuff (4) 14 BT (13) Paraaortic lymph

node (1)
Spine (4) BT + EBRT (1)

IC 2 6 BT (2) Lung (1)
BT + EBRT (4)

BT = brachytherapy alone; EBRT = external beam radiotherapy.

Table 3. — Patient and treatment data according to different
histologies. 

Stage I UCCC Stage I G3EC p
N = 25 N = 50

Age (years) 67 (± 8) 64 (± 8) 0.2
Nodal Count (N) 10 (± 6) 11 (± 6) 0.8
Adjuvant therapy [N(%)] 12 (48%) 24 (48%) 0.9
Stage

Stage IA [N(%)] 11 (44%) 22 (44%) 0.9
Stage IB [N(%)] 10 (40%) 20 (40%) 0.9
Stage IC [N (%)] 4 (16%) 8 (16%) 0.9

UCCC: Uterine clear cell carcinoma; G3EC: grade 3 endometrioid adenocarcinoma
of the uterus. Values for continuous measurements are means, unless otherwise
specified.
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reported on 564 patients with clinical Stage I-II endome-
trial cancer: 44 (8%) with papillary serous (PS), 12 (2%)
with UCCC, and 509 (90%) with endometrioid adenocar-
cinoma. In the endometrioid group, 59 patients (13%)
had FIGO grade 3. When PS/UCCC was compared with
endometrioid adenocarcinoma, the difference in survival
was significant, with a RR of 2.8 (p < 0.001). However,
when patients with grade 3 endometrioid carcinoma were
compared to those with serous/UCCC malignancies, (p =
0.11), this difference was no longer seen. In addition,
Alektiar et al. [15] found no significant difference in OS
between grade 3 endometrioid cancer and serous/UCCC
(71% vs 79% respectively, p = 0.3). Nor was a difference
in local control or DFS found.

We acknowledge that the small cohort size, the inher-
ent biases of this being a retrospective study, and varied
adjuvant treatment schedules prohibit definitive conclu-
sions. Furthermore, only five patients in our series under-
went a paraaortic lymph node dissection as part of the
staging procedure, reflecting differences in surgeons’
practices at the time, across two different institutions.
However, it is important to note that this is one of the
largest series of patients with surgically Stage I UCCC
tumors reviewed to date. Previously published studies
have been limited to small numbers of patients, most with
tumors not surgically staged, and inclusive of other his-
tologies such as PS. We believe that the standardization
of surgical staging, including an anatomic lymphadenec-
tomy, is a particular strength of this investigation.

In summary, in surgical Stage I UCCC there is no clear
benefit to adjuvant radiation given the absence of
improvement in recurrence risk or any survival benefit.
These data question the benefit of radiation therapy in
UCCC patients with disease confined to the uterus. In
addition, no significant difference in outcome exists
between Stage I grade 3 endometrioid adenocarcinoma
and UCCC cancer. Additional studies will be necessary to
confirm these findings. The lack of consensus regarding
the role of adjuvant radiation and chemotherapy in early-
stage UCCC highlights the compelling need for prospec-
tive studies to establish optimal therapy for these women.
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