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Objective. To evaluate clinicopathologic factors and adjuvant treatment effects on recurrence free (RFS) and
overall survival (OS) in early stage uterine clear cell carcinoma (UCCC).

Methods. Our retrospective review included central pathology confirmed stage I or II UCCC treated and/or
followed between 2000 and 2016. Cases with pure or mixed histology with N50% UCCC were included. Data
were analyzed using Kaplan-Meier method and Cox proportional hazards regressions.

Results. 112 women were identified. Median age was 65.5 years (range 34–94). Most patients had mixed
UCCC (61%), while 39% had pure UCCC. The majority of patients had stage IA UCCC (66%) versus stage IB (15%)
or stage II (18%) disease. Adjuvant treatment included chemotherapy + radiation (26%), brachytherapy (27%),
whole pelvic radiation (15%), chemotherapy alone (8%), and observation (24%). Thirty-eight (34%) women
had recurrent disease. Median RFS was 4.32 years (95% CI 2.77–5.78). On multivariate analysis, age ≥70 (HR
2.48, 95% 1.28–4.81) and positive LVSI (HR 2.19, 95% CI 1.15–4.18) were associated with shorter RFS. Median
OSwas 9.8 years (95% CI 7.46–15.93). Onmultivariate analyses, age ≥70 (HR 3.57, 95% CI 1.64–7.74) and positive
LVSI (HR 2.46, 95% CI 1.12–5.37) were associated with shorter OS. In this retrospective descriptive uncontrolled
patient series, adjuvant treatment type did not impact RFS or OS.

Conclusions. OS approaches 10 years for early stage UCCC patients. Women ≥70 years have worse PFS and OS
regardless of treatment modality, encouraging consideration of quality of life implications when electing for ad-
juvant therapy.

© 2019 Elsevier Inc. All rights reserved.
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1. Introduction

Uterine clear cell carcinoma (UCCC) accounts for 1 to 6% of all endo-
metrial cancers and is classified as a high-risk subtype [1–3]. In up to
40% of cases with clinical stage I disease, extra-uterine metastasis iden-
tified at the time of surgery [2,4]. Similarly, in patients with stage IA
ouston, TX 77030, United States

ing).
disease confined to the inner one-half of the myometrium, 45% had
extra-uterine disease [4]. Although considered aggressive tumors,
early stage UCCCs have 5-year overall survival rates ranging from 71
to 79% [5–7].

Due to the rarity of these tumors, prospective trials for UCCC are
lacking. Comprehensive surgical staging including a hysterectomy, bi-
lateral salpingo-oophorectomy, lymph node assessment and
omentectomy is recommended as first line treatment [5]. According to
the National Comprehensive Cancer Network (NCCN) guidelines, the
adjuvant treatment for stage IA UCCC can include observation, if no
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Table 1
Demographic, clinical, and treatment characteristics.

Characteristic n = 112

Mean Age, years (Range) 65.1 (34–94)
Mean Weight, kg (Range) 76.7 (46.9–147)
Mean BMI, kg/m2 (Range) 30.2 (16.9–64.4)
Race, n (%)

Caucasian 78 (70)
African American 13 (12)
Asian 3 (3)
Other 5 (4)
Unknown 11 (10)

FIGO stage, n (%)
Stage IA without myometrial invasion 32 (29)
Stage IA with myometrial invasion 41 (37)
Stage IB 17 (15)
Stage II 20 (18)

Histology, n (%)
Mixed histology 68 (61)
Pure clear cell 44 (39)

Lymphadenectomy, n (%)
Yes 91 (81)
No 21 (19)

Adjuvant treatment, n (%)
Brachytherapy 30 (27)
Chemotherapy plus radiationa 29 (26)
Observation 27 (24)
Pelvic radiationb 17 (15)
Chemotherapy 9 (8)

Recurrence, n (%)
No 74 (66)
Yes 38 (34)

Recurrence location, n (%)
Distant 20 (54)
Pelvic 9 (24)
Nodal 8 (22)
Unknown 1 (3)

a Chemotherapy plus radiation includes chemotherapy plus brachytherapy or pelvic
radiation.

b Pelvic radiation with or without concurrent sensitizing chemotherapy.
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residual disease is identified in the hysterectomy specimen, chemother-
apy with or without vaginal brachytherapy or external beam radiation
therapy with or without vaginal brachytherapy. Stage IB or II disease
can be treated with chemotherapy with or without external beam radi-
ation therapy and with or without vaginal brachytherapy [8].

Given the wide-ranging acceptable adjuvant therapies for early
stage UCCC, research has sought to elucidate the most beneficial treat-
ment approach [9]. The conclusions of these studies are limited as
they are retrospective, include patients with all stages of disease, or
combine data from patients with clear cell or serous histology. Our ob-
jective was to examine a cohort of patients from a single institution
with pathologically confirmed UCCC to determine if certain clinicopath-
ologic factors or adjuvant treatment type were associated with im-
proved recurrence- free (RFS) or overall survival (OS).

2. Methods

Following Institutional ReviewBoard approval (PA16-0440), a retro-
spective reviewwas conducted at the University of Texas MD Anderson
Cancer Center. All cases of stage I or II pure clear cell carcinomaormixed
clear cell carcinoma (with N50% of the specimen containing clear cell
carcinoma) pathologically reviewed from January 2000 to April 2016
were included. Patients were excluded if their specimen contained a
foci, small amount or b50% of clear cell carcinoma.Most patient received
their treatment at MD Anderson, while others were treated at outside
facilities and chose to get subsequent care at MD Anderson. All patients
had at least six months of follow-up post diagnosis; follow-up included
clinic visits of tumor registry inquiries. Pathologic diagnosis was made
or confirmed by MD Anderson gynecologic pathologists at the time of
initial patient consultation. Demographic, surgical, pathologic, treat-
ment, and follow-up information were abstracted from the medical re-
cord. Surgery consisted of a hysterectomy and removal of the adnexa if
present. The extent of surgical staging, including pelvic and para-aortic
lymphadenectomy, cytology, and omentectomy,was at the discretion of
the attending surgeon. Stage was assigned using the International Fed-
eration of Gynecology and Obstetrics (FIGO) 2009 staging system. The
type of adjuvant treatment was determined using NCCN guidelines
and physician discretion; options included: observation, chemotherapy
alone, chemotherapy plus radiation (whole pelvic radiation or brachy-
therapy), pelvic radiation with or without sensitizing chemotherapy,
or brachytherapy alone.

Demographic, clinical, and pathological characteristics were sum-
marized using standard summary statistics. OS and RFS were estimated
with the product-limit estimator of Kaplan and Meier for the various
levels of risk factors. Cox proportional hazards regression was used to
assess the statistical significance of these potential prognostic factors
for OS and RFS. From the Cox model we estimated the hazard ratio for
each potential prognostic factor with a 95% confidence interval. We ex-
amined each potential prognostic factor in a univariate fashion. OS was
calculated as the time fromdiagnosis to date of death or date of last con-
tact. RFS was calculated as the time from diagnosis to the date or recur-
rence, death, or last clinic assessment of recurrence. Subset analysis
examining overall survival was performed including only patients
with lymph node assessment. Stata/MP v15.0 (College Station, TX)
was used for all analyses. Study data were collected and managed
using REDCap (Research Electronic Data Capture) electronic data cap-
ture tools hosted at MD Anderson [10].

3. Results

3.1. Patient characteristics

A total of 112 subjects were included. Table 1 includes the demo-
graphic and clinical characteristics of the study population. The median
age at diagnosiswas 65 years (range 34–94 years). Themedian BMIwas
30.2 kg/m2 (range 16.9–64.4 kg/m2). Most patients were Caucasian (n
= 78, 70%) and had stage IA UCCC (n = 73, 66%) versus stage IB (n
= 17, 15%) or stage II (n = 20, 18%) disease. Mixed UCCC (n = 68,
61%) was the most common histology, compared to pure UCCC (n =
44, 39%). In mixed UCCC, other histological components included:
endometrioid (n = 30, 44%), serous (n = 23, 39%), endometrioid and
serous (n=14, 21%), and smoothmuscle tumor of uncertainmalignant
potential (STUMP) (n = 1, 1%). At the time of hysterectomy, lymph
node assessment was completed in 81% cases (n = 91). Eight-nine pa-
tients (79%) underwent a pelvic lymphadenectomy; median lymph
node removal of 10 lymph nodes (range: 1–41). Seventy patients
(62%) had a para-aortic lymphadenectomy, with the median number
of lymph nodes removed equaling 5.5 (range: 1–22). Sixty-eight pa-
tients (60%) had both pelvic and para-aortic lymphadenectomies.

3.2. Treatment

Following surgery, 30 patients (27%) received brachytherapy alone,
29 (26%) received a combination of chemotherapy (n = 26 platinum/
taxane; n = 3 taxane) and radiation (n = 22 brachytherapy; n = 7
whole pelvic radiation), 17 (15%) underwent pelvic radiation with (n
= 3 cisplatin) or without (n= 14) sensitizing chemotherapy, 9 (8%) re-
ceived chemotherapy alone (n=8 platinum/taxane combination; n= 1
unknown), and 27 (24%) had no adjuvant treatment (Table 1). A higher
proportion of pure clear cell patients compared to mixed histology pa-
tients received no adjuvant therapy (63% versus 37%, p= 0.04, Table 2).

3.3. Recurrence and survival

The median follow-up time for all subjects was 3.81 years (range
0.28–22.14 years). Thirty-eight patients were followed for longer than



Table 2
Location of recurrence and mixed or pure clear cell carcinoma (CCC) by treatment group.

Characteristic Observation Chemoa alone Chemo + radiation Radiation Brachy-therapy p-Value

N (%) N (%) N (%) N (%) N (%)

Histology 0.042
Mixed 10 (37) 5 (56) 22 (76) 12 (71) 19 (63)
Pure CCC 17 (63) 4 (44) 7 (24) 5 (29) 11 (37)

Recurrence location 0.911
Pelvic 1 (14) 1 (20) 1 (11) 3 (33) 3 (43)
Nodal 2 (29) 1 (20) 3 (33) 1 (11) 1 (14)
Distant 4 (57) 3 (60) 5 (56) 5 (56) 3 (43)

a Chemo= Chemotherapy; Mixed histology group was more likely to received adjuvant treatment compared to the pure UCCC group. Pelvic recurrence locations were not related to
type of treatment received.
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5 years after their diagnosis. Thirty-eight women (34%) developed re-
current disease throughout the study period. Most recurrences (54%)
were located in distant locations, followed by pelvic (24%), nodal
(22%), and one site of recurrence was unknown. The location of recur-
rence was not associated with type of treatment received (p = 0.91,
Table 2).

Median RFS was 4.32 years (95% CI 2.77–5.78). There was no differ-
ence between the median RFS for the no adjuvant treatment group
(2.77 years) and any adjuvant therapy group (4.71 years) (p = 0.83,
95% CI 0.52–1.71). Table 3 includes the univariate and multivariable
analysis for RFS results by risk factors. Age ≥70 years was associated
with a higher risk of recurrence in the univariate and multivariate anal-
yses (HR 2.32, 95% CI 1.36–3.96, p=0.002; HR 2.48, 95% CI 1.28–4.81, p
= 0.007; respectively). In the multivariate analysis, lymphovascular
space invasion (LVSI) was associated with decreased survival (HR
2.19, 95% CI 1.15–4.18, p = 0.017).
Table 3
Univariate and multivariable recurrence – free survival.

Characteristic Univariate Multivariable

HR 95% CI p-Value HR 95% CI p-Value

Age at diagnosis (years)
b70 Reference Reference
≥70 2.32 (1.36,

3.96)
0.002 2.48 (1.28,

4.81)
0.007

Histology
Mixed Reference Reference
Pure clear cell
carcinoma

1.31 (0.77,
2.24)

0.324 1.06 (0.55,
2.02)

0.866

FIGO stage
IA Reference Reference
IB 2.08 (1.01,

4.28)
0.098 1.71 (0.79,

3.70)
0.345

II 1.54 (0.81,
2.95)

1.37 (0.63,
2.99)

Lymphadenectomy
Yes Reference Reference
No 0.98 (0.5,

1.92)
0.961 0.69 (0.32,

1.47)
0.332

LVSI
No Reference Reference
Yes 1.60 (0.93,

2.75)
0.088 2.19 (1.15,

4.18)
0.017

Treatment
Observation Reference Reference
Chemotherapy 2.00 (0.71,

5.65)
0.243 2.36 (0.81,

6.92)
0.130

Chemotherapy +
radiation

0.59 (0.25,
1.35)

0.47 (0.19,
1.19)

Radiation 1.21 (0.57,
2.61)

0.85 (0.36,
2.05)

Brachytherapy 0.93 (0.45,
1.91)

0.83 (0.37,
1.83)

The median RFS was 4.32 years (95% CI 2.77–5.78). Age ≥ 70 years was associated with a
higher risk of recurrence in the univariate and multivariable analyses. The presence of
LVSI had was associated with shorter RFS in the multivariable analysis. No other clinico-
pathologic features were associated with RFS.
Median overall survival of the cohort was 9.80 years (95% CI
7.46–15.93). Table 4 includes overall survival results by risk factors. Pa-
tients with age ≥70 years (HR 3.37, 95% CI 1.78–6.40, p b 0.001) had a
higher risk of death. Pure clear cell carcinoma (HR 2.41, 95% CI
1.28–4.55, p = 0.007) was also associated with higher risk of death
(Fig. 1). Median OS did not vary based on adjuvant treatment type (p
= 0.31; Fig. 2). The median OS for those not receiving treatment was
shorter than those receiving adjuvant treatment (7.52 years versus
11.29 years), but this difference was not statistically significant (p =
0.098, 95% CI 0.29–1.1). The overall survival of those patients who had
lymph node assessment (n = 91) did not differ based on receipt of
treatment (8.3 months without treatment and 9.8 months with any ad-
juvant treatment, p = 0.63).
Table 4
Univariate and multivariable overall survival.

Characteristic Univariate Multivariable

HR 95% CI p-Value HR 95% CI p-Value

Age at diagnosis (years)
b70 Reference Reference
≥70 3.37 (1.78,

6.40)
b0.001 3.57 (1.64,

7.74)
0.001

Histology
Mixed Reference Reference
Pure clear cell
carcinoma

2.41 (1.28,
4.55)

0.007 1.58 (0.75,
3.36)

0.232

FIGO stage
IA Reference Reference
IB 0.82 (0.31,

2.15)
0.814 0.60 (0.21,

1.75)
0.296

II 0.17 (0.54,
2.50)

1.52 (0.62,
3.73)

Lymphadenectomy
Yes Reference Reference
No 0.77 (0.32,

1.85)
0.557 0.49 (0.17,

1.40)
0.183

LVSI
No Reference Reference
Yes 1.31 (0.69,

2.51)
0.411 2.46 (1.12,

5.37)
0.024

Treatment
Observation Reference Reference
Chemotherapy 0.63 (0.14,

2.81)
0.306 0.81 (0.17,

3.88)
0.442

Chemotherapy
+radiation

0.29 (0.09,
0.88)

0.34 (0.10,
1.16)

Radiation 0.70 (0.29,
1.67)

0.51 (0.19,
1.39)

Brachytherapy 0.70 (0.32,
1.54)

0.63 (0.25,
1.56)

The median overall survival was 9.80 years (95% CI 7.46–15.93). Age ≥ 70 years was asso-
ciatedwith a shorter OS in the univariate andmultivariable analyses. The pure UCCC had a
lower rated of OS than the mixed histology group in the univariate analysis. The presence
of LVSI had was associated with shorter OS in themultivariable analysis. No other clinico-
pathologic features were associated with OS.
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Fig. 1.KaplanMeier curve of overall survival by histology. Themedian follow-up timewas
3.81 years (range 0.28 to 22.14 months). The median overall survival for the pure UCCC
histology group was 5.32 years, while the medial overall survival for the pure UCCC
group was not reached. The pure UCCC group had worse overall survival than the mixed
histology group (HR 2.41 (95% CI, 1.28, 4.55)).
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4. Discussion

Our study provides long-termdata on patientswith a rare, patholog-
ically confirmed, subtype of endometrial cancer. Although UCCC is ag-
gressive, our early stage patients have an OS approaching 10 years.
Age ≥ 70 years was the only consistent clinicopathologic factor to nega-
tively impact RFS and OS. Receipt of adjuvant treatment was not associ-
ated with improved survival, although the varied adjuvant therapy
types were included together and small relative numbers of each dis-
tinct therapy make firm conclusions regarding the impact of adjuvant
therapy problematic.

The association of advanced age with worse survival is consistent
with the current literature [4,11–16]. In our study, women ≥70 years
hadworse PFS andOS regardless of treatmentmodality. This finding en-
courages the consideration of quality of life implications and treatment
toxicities when determining the utility of adjuvant treatment.

A small number of studies have unsuccessfully attempted to identify
a subset of UCCC patients who would derive benefit from adjuvant
Fig. 2. Kaplan Meier curve of overall survival by treatment type. *Cuff = brachytherapy;
The median overall survival for the brachytherapy group was 15.15 months; radiation
alone group was 9.8 months, and no treatment group was 7.5 months. The median
overall survival was not reached for the chemotherapy alone or chemotherapy+
radiation groups. No significant differences in median survival were identified based on
treatment type.
therapy. Several studies have investigated the benefit of adjuvant radi-
ation for UCCC. One of these studies investigated the impact of adjuvant
radiation for early stage UCCC patients and failed to show a 5-year sur-
vival benefit (72% versus 77%, no radiation versus adjuvant radiation re-
spectively, p=0.28) [13]. A retrospective review including 120 patients
with any stage UCCC reported survival based on receipt of adjuvant ra-
diation therapy, showing no appreciable difference between groups
(77% versus 83%, surgery alone versus surgery and radiation, respec-
tively, no p-value stated) [17]. Another study showed no additional ben-
efit to adding brachytherapy to whole pelvic radiation for early stage
UCCC [18]. Furthermore, a retrospective review including 38 women
with UCCC reported the low propensity for abdominal failure, leading
the authors to suggest avoidingwhole pelvic radiation for these patients
[19]. Subsequently, a retrospective review including patients with high
risk endometrial cancer (n = 37), of which approximately one-third
had clear cell histology, examined the outcomes following adjuvant
high-dose-rate brachytherapy and found 2-year vaginal control rates
off 100% and DFS of 83%. In this study, adjuvant chemotherapy was
not associated with improved survival outcomes [20]. Smaller studies
have also failed to show a survival benefit from adjuvant radiation
[21] or combination of chemotherapy and radiation [22]. Furthermore,
a recent study using the National Cancer Database investigated out-
comes for over 4000 women with stage IA to IVA UCCC, and supported
our findings, showing no difference in survival outcomes based on adju-
vant treatment [11]. Taken together, these studies failed to identify a
significant relationship between type/receipt of adjuvant treatment
and RFS or OS.

Pure UCCC patients had worse survival on univariate analysis, but
this relationship did not persist in the multivariate analysis. Pure UCCC
were significantly less likely to receive adjuvant treatment compared
to mixed UCCC, which may contribute to this finding. However, given
that no survival differenceswere apparent based on receipt of any adju-
vant treatment, an unrecognized confounding variable may account for
our results. Additionally, our small sample size may have limited our
ability to detect a difference in OS based on receipt of treatment.

Although not significant in our univariate analysis, the presence of
lymphovascular space invasion correlated with worse survival in our
multivariate analysis. Other studies that have investigated this associa-
tion, yielding inconsistent results. One study including the review of 29
early stage UCCCs showed no association between LVSI and survival [6],
while another study of 97 UCCC patients of all stages supported this as-
sociation [23]. Another study of early stage UCCC correlated the pres-
ence of LVSI to improved survival [4], so the true extent of this
relationship remains unknown.

Our study's strengths include inclusion of a relatively large number
of patients with stage I-II pathologically confirmed UCCC, followed
over a long period of time. As this study is retrospective, inherent limi-
tations do exist. The study is limited by the data available in themedical
record and misclassification bias is possible. Additionally, selection bias
may have influenced treatment decisions and potential confounding
variables may not have been assessed. Furthermore, in order to obtain
a large sample size, patient data were reviewed over the course of
16 years and treatment patterns/execution may have changed during
that time.

Overall, our study adds to the current literature and reports the long-
term outcomes for a large number UCCC patients. Providers should con-
sider the quality of life impact on patients whenmaking adjuvant treat-
ment recommendations, especially for women who are older than
70 years of age.
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Highlights

• Uterine clear cell patients are treated with a variety of adjuvant ther-
apies and it is unclear if survival is improvedUterine clear cell patients
over age 70 have worse RFS and OS regardless of treatment.

• Providers should consider quality of life whenmaking adjuvant treat-
ment recommendations, especially for women who are older than
70 years of age.
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