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Objective: Despite the rarity of uterine papillary serous carcinoma (UPSC) and uterine clear cell carcinoma (UCCC), they 
contribute disproportionately to endometrial cancer deaths. Sufficient clinical information regarding treatment and prognosis is 
lacking. The aim of this study is to evaluate treatment outcomes in a rare cancer cohort based on the experience at two tertiary 
care cancer centers.
Methods: Clinicopathologic data were retrospectively collected on 279 patients with UPSC and UCCC treated between 1995 to 
2011. Mode of surgery, use of adjuvant treatment, and dissection of paraaoritc lymph nodes were evaluated for their association 
with overall survival (OS) and progression-free survival (PFS).
Results: 40.9% of patients presented with stage I disease, 6.8% of patients presented with stage II disease and 52.3% of patients 
presented with stages III and IV. Median follow-up was 31 months (range, 1 to 194 months). OS and PFS at 5 years were 63.0% 
and 51.9%, respectively. OS and PFS were not affected by mode of surgery (open vs. robotic approach; OS: hazard ratio [HR], 0.68; 
95% confidence interval [CI], 0.28 to 1.62; PFS: HR, 0.78; 95% CI, 0.40 to 1.56). Adjuvant treatment was associated with improved 
OS in stages IB-II (HR, 0.14; 95% CI, 0.02 to 0.78; p=0.026) but not in stage IA disease. There was no difference in OS or PFS based 
on the performance of a paraaoritc lymph node dissection. 
Conclusion: Minimally invasive surgical staging appears a reasonable strategy for patients with non-bulky UPSC and UCCC and 
was not associated with diminished survival. Adjuvant treatment improved 5-year survival in stages IB-II disease. 
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INTRODUCTION

Uterine papillary serous carcinoma (UPSC) and uterine clear 
cell carcinoma (UCCC) are rare entities, accounting for 10% to 
15% of all endometrial cancer cases [1-5]. Despite this, they 
contribute disproportionately to endometrial cancer mortality, 
with 39% to 50% of endometrial cancer-related deaths at-
tributed to these high-risk histologic subtypes [2,3,5,6]. Data on 
optimal treatment is lacking secondary to small numbers and 
the absence of current, prospective data. 
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The preferred mode of surgery in these patients, has not 
been thoroughly evaluated. While the LAP2 trial demonstrated 
the feasibility and safety of laparoscopic surgical staging in 
endometrial cancer, only 12% of this patient cohort had UPSC 
or UCCC [7,8]. Aside from one recent, retrospective analysis 
demonstrating comparable progression-free survival (PFS) 
and overall survival (OS) in a cohort of high-grade endometrial 
cancer patients undergoing minimally invasive versus open 
surgical staging, no other studies have evaluated surgical 
staging approach in this high-risk histologic subgroup [9].

There is also limited data on appropriate adjuvant therapy 
in this patient population. In the largest retrospective analysis 
of 142 surgical stage I patients with UPSC, PFS was improved 
and recurrence risk was significantly reduced with the addi-
tion of adjuvant platinum/taxane chemotherapy (recurrence 
risk 11.2% vs. 28.3%, p=0.013) [10]. However, there may be a 
subset of stage IA UPSC and UCCC patients in whom recur-
rence risk is sufficiently low following comprehensive surgical 
staging and for whom observation alone may be appropriate 
in the postoperative setting [11,12].

Finally, while the therapeutic role of systematic pelvic 
lymphadenectomy in endometrial cancer has been evaluated, 
very few trials have assessed the role of paraaoritc lymph 
node dissection on PFS and OS [13-16]. In particular, survival 
effects have not been evaluated in patients with UPSC or 
UCCC. As most type II endometrial cancer patients will receive 
adjuvant treatment secondary to concern for the aggressive 
nature of these histologic subtypes, the question remains as 
to whether removal of nodal tissue (and potential microscopic 
foci of disease) leads to improved outcomes. The purpose of 
this analysis was therefore to broadly evaluate treatment in 
UPSC and UCCC at two, high volume cancer centers.

MATERIALS AND METHODS

This was an Institutional Review Board-approved retrospec-
tive chart review assessing factors associated with PFS and 
OS among women diagnosed with UPSC and UCCC at two 
tertiary academic centers, the University of Washington Medi-
cal Center and Swedish Medical Center, Seattle, WA. The study 
period ranged from January 1995 to December 2011. Subjects 
were identified by pathology and tumor registry databases 
at each institution. Inclusion criteria were women diagnosed 
with UPSC and UCCC of the uterus who underwent surgical 
staging. Initial staging was performed per the International 
Federation of Gynecology and Obstetrics (FIGO) criteria at the 
time of diagnosis. All patients diagnosed prior to 2009 were 
reassigned staging in accordance with FIGO 2009 criteria. 

Patients were excluded from analysis if they did not undergo 
pelvic lymphadenectomy unless there was evidence of stage 
IV disease at the time of surgery. paraaoritc lymphadenectomy 
was performed except in specific instances at the discretion 
of the surgeon. Pathology was reviewed by a gynecologic 
pathologist at each center to confirm UPSC and UCCC 
diagnosis. Abstraction of data from patient medical records 
for demographic information, clinicopathologic variables and 
clinical outcomes was performed. 

The primary objective of the study was to evaluate the effect 
of traditional open surgical staging versus robotic surgical 
staging on OS and PFS. Secondary objectives of the study 
were to: (1) evaluate the effect of none versus any adjuvant 
therapy (radiation, chemotherapy, or both) on OS and PFS 
among patients with stage IA and stages IB-II disease; and (2) 
to evaluate the effect of paraaoritc lymphadenectomy on OS 
and PFS in stages I to II and III. The study was initially designed 
to evaluate the effect of specific treatment modalities, includ-
ing radiation therapy (vaginal brachytherapy and/or pelvic 
radiation therapy), chemotherapy and combined chemoradia-
tion therapy, on OS and PFS among early stage patients. 
Analysis was limited; however, based on small numbers in 
each group, precluding our ability to draw conclusions based 
on individual treatment modality. For this reason, all treatment 
groups were also combined into one adjuvant therapy group 
and compared to those patients who underwent observation 
alone. OS, PFS, and 95% confidence intervals (CIs) by stage 
were calculated from the date of diagnosis until the date of 
death or date of first disease progression, respectively, or date 
of last status if the patient was alive. Patients without disease 
progression or death at last follow-up visit were considered 
censored. A multivariate survival analysis was performed to 
examine the association between type of surgery (open vs. 
robotic) and OS and PFS among all stages, estimating hazard 
ratios (HRs) and 95% CIs and assessing for potential confound-
ers of age, stage, histology, and adjuvant treatment. We ad-
justed for specific confounders based on those that changed 
the univariate crude HR by 10% or greater. We performed a 
subanalysis of surgical type by OS and PFS among stages I to 
II only, adjusting for age, histology, and adjuvant treatment. 
Multivariate survival analyses were performed to evaluate the 
association between adjuvant therapy (none vs. chemothera-
py, radiation therapy or chemotherapy and radiation therapy 
combined, as well as none versus any, as described above) 
and OS and PFS among stage IA, IB, and II patients adjusting 
for age and histology. We assessed the relationship between 
histologic subtype and OS and PFS adjusting for age, stage 
and adjuvant treatment. Multivariate survival analysis was 
also performed to assess the association between paraaoritc 
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lymph node dissection (none vs. any), adjusting for age, histol-
ogy, and adjuvant treatment. Survival curves were generated 
according to the Kaplan-Meier method and compared using 
the log-rank test. Statistical analyses were performed using 
Stata ver. 11.0 (StataCorp., College Station, TX, USA). 

RESULTS

Two hundred seventy-nine patients were identified with 
UPSC or UCCC during the study period. Median follow-up time 
for the study cohort was 31 months (range, 1 to 194 months) 
(Table 1). The median age was 66 years. One hundred thirty-
three patients (47.7%) were stages I to II and 146 patients 
(52.3%) were stages III to IV. Histology was pure papillary se-
rous in 139 patients (49.8%) and pure clear cell in 77 patients 
(27.6%). The remainder of patients had mixed tumors. Two 
hundred twenty-nine patients (82.1%) underwent open surgi-
cal staging and 49 patients (17.6%) underwent robotic surgical 
staging. The most notable change in treatment pattern over 
the study period was the introduction of surgical staging 
using a robotic-assisted laparoscopic technique. The earliest 
robotic procedures in our cohort were performed in 2007 with 
robotic staging becoming more routine practice in 2008 to 
2009. A majority of patients (66.3%) underwent omentectomy 
or omental sampling and were optimally debulked (92.1%). All 
patients underwent pelvic lymphadenectomy with the excep-
tion of three patients who underwent an isolated paraaoritc 
lymphadenectomy and 20 stage IV patients who did not have 
lymph node sampling performed. Median number of lymph 
nodes retrieved was 13 (range, 1 to 46). Paraaoritc lymph node 
sampling was performed in 78.9% of patients with stages I 
and II disease and in 79.3% with stage III disease.

The majority of patients received adjuvant therapy following 
surgical staging, including radiation therapy (pelvic, vaginal 
brachytherapy, or both), chemotherapy or combined chemo-
therapy and radiation (Table 2). Of the stage IA patients, 67 
(70.5%) received adjuvant therapy, including 4 of 7 patients 
with disease confined to a polyp. Of the stages IB and II pa-
tients, 16 (88.9%) and 14 (87.5%) received adjuvant treatment, 
respectively. Among stage III and IV patients, 75 (92.6%) and 
51 (91.1%) received adjuvant therapy. 

OS and PFS at 5 years were 63.0% (95% CI, 55.1 to 69.8) and 
51.9% (95% CI, 44.5 to 58.6), respectively. OS 5 year survival by 
stage was as follows: stage I, 79.6%; stage II, 68.0%; stage III, 
54.6%; and stage IV, 40.9% (Table 3). 

Evaluation of OS and PFS based on surgical approach, open 
versus robotic, found no significant difference in survival, for 
all stages combined and for women with early stage disease 

Table 1. Patient and tumor characteristics among women with UPSC 
and UCCC treated at UWMC and SMC in Seattle, WA (n=279)

Characteristic No. (%)

Age (yr)

    <65 124 (44.4)

    ≥65 155 (55.6)

Survival (mo), mean (range) 31 (1–171)

Follow-up (mo), median (range) 31 (1–194)

FIGO stage

    IA 95 (34.1)

    IB 19 (6.8)

    II 19 (6.8)

    IIIA 21 (7.5)

    IIIB 3 (1.1)

    IIIC 63 (22.6)

    IVA 7 (2.5)

    IVB 52 (18.6)

Histology

    UPSC 139 (49.8)

    UCCC 77 (27.6)

    UPSC+UCCC 29 (10.4)

    UPSC+endometrioid 28 (10.0)

    UCCC+endometrioid 6 (2.2)

Surgery type

    Open 229 (82.1)

    Robotic 49 (17.6)

    Unknown 1 (0.4)

Lymph node dissection

    Stage I–II

        Pelvic 132 (99.2)

        Paraaoritc 105 (78.9)

    Stage III

        Pelvic 85 (97.7)

        Paraaoritc 69 (79.3)

Omentectomy or omental sampling

    Yes 185 (66.3)

    No 92 (32.9)

    Unknown 2 (0.7)

Optimal debulking

    Yes 257 (92.1)

    No 6 (2.2)

    Unknown 16 (5.7)

Values are presented as number (%) unless otherwise indicated.
UCCC, uterine clear cell carcinoma; FIGO, The International Federation 
of Gynecology and Obstetrics; SMC, Swedish Medical Center; UPSC, 
uterine papillary serous carcinoma; UWMC, University of Washington 
Medical Center.
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(Table 4). There was also no significant difference in either OS 
or PFS based on histologic subtype. With regards to adjuvant 
treatment in early stage disease, evaluation found that 5-year 
OS was significantly improved in stage IB to II patients who re-
ceived adjuvant treatment, including radiation, chemotherapy 
or both (unadjusted HR, 0.14; 95% CI, 0.02 to 0.78; p=0.03) 
(Fig. 1). Adjuvant therapy among stage IB to II patients was 
not associated with a significant improvement in 5-year PFS 
(HR, 0.41; 95% CI, 0.05 to 3.47), although these findings were 
limited by small numbers. In stage IA disease, no difference in 
5-year OS or PFS was observed with the addition of adjuvant 
treatment (OS: HR, 1.19; 95% CI, 0.38 to 3.71; PFS: HR, 3.35; 95% 
CI, 0.75 to 15.00).

The performance of a paraaoritc lymph node dissection did 

not improve OS or PFS, but our results may have been biased. 
The stage III patients who underwent paraaoritc lymph node 
dissection were significantly more likely to receive combined 
chemoradiation therapy compared to those who did not have 
lymph node dissection performed (data not shown). 

DISCUSSION

We found that minimally-invasive, robotic surgical staging 
appears an appropriate strategy in type II endometrial cancers 
without reduction in OS or PFS, similar to what has been 
observed in a type I population. Our study confirms a survival 
benefit with any adjuvant treatment in stage IB to II disease, 
including radiation therapy, chemotherapy or both, although 
these results were based on few cases. While we did not find 

Table 2. Adjuvant treatment by stage in patients with UPCS and UCCC treated at UWMC and SMC in Seattle, WA

Stage No. Observation Radiation Chemotherapy Combined chemoradiation

IA 95 28 (29.5) 33 (34.7) 6 (6.3) 28 (29.5)

IB 18 2 (11.1) 6 (33.3) 3 (16.7) 7 (38.9)

II 16 2 (12.5) 5 (31.3) 1 (6.3) 8 (50.0)

IIIA 19 0 0 6 (31.6) 13 (68.4)

IIIB 3 0 1 (33.3) 0 2 (66.7)

IIIC 59 6 (10.2) 6 (10.2) 13 (22.0) 34 (57.6)

IVA 6 0 0 4 (66.7) 2 (33.3)

IVB 50 5 (10.0) 0 30 (60.0) 15 (30.0)

Values are presented as number (%). Adjuvant therapy was unknown in 1 stage IB patient, 3 stage II patients, 2 stage IIIA patients, 4 stage IIIC 
patients, 1 stage IVA patient, and 2 stage IVB patients. These patients were not included in the treatment analysis. 
UCCC, uterine clear cell carcinoma; SMC, Swedish Medical Center; UPSC, uterine papillary serous carcinoma; UWMC, University of Washington 
Medical Center.

Table 3. Five-year overall and progression-free survival by substage in 
patients with UPSC and UCCC

Stage
% 5-year survival (95% confidence interval)

Overall Progression-free

I 79.6 (68.4–87.2) 76.5 (65.3–84.4)

    A 78.4 (65.7–86.8) 74.5 (62.0–83.4)

    B 86.9 (56.5–96.5) 87.2 (57.1–96.6)

II 68.0 (33.1–87.4) 69.4 (40.9–86.1)

III 54.6 (39.8–67.1) 46.7 (33.4–58.9)

    A 79.0 (45.7–93.1) 72.0 (44.8–87.6)

    B 100 66.7 (5.4–94.5)

    C 49.1 (33.3–63.0) 41.2 (27.0–54.9)

IV 40.9 (23.8–57.4) 11.6 (0.4–23.2)

    A 22.8 (0.9–62.4) 0

    B 44.9 (26.1–62.1) 13.1 (4.9–25.4)

UCCC, uterine clear cell carcinoma; UPSC, uterine papillary serous 
carcinoma.

Fig. 1. Overall survival in stages IB–II patients with uterine papillary 
serous carcinoma and clear cell carcinoma with and without adjuvant 
therapy. 
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a therapeutic effect of paraaoritc lymphadenectomy in our 
high-risk patient cohort, a role for comprehensive surgical 
staging may be beneficial, in particular in further guiding 
adjuvant therapy and discussing prognosis.

While there have been several studies evaluating the role 
of minimally invasive surgical staging in endometrial cancer, 
including the LAP2 trial, there have been very few evaluating 
patients of high risk histology (i.e., with UPSC or UCCC) [7,8,17-
19]. Fader et al. [9] evaluated both a traditional and minimally 
invasive surgical staging approach in patients with UPSC, 
UCCC and grade 3 endometrioid adenocarcinoma and noted 
similar, favorable results for laparoscopic/robotic surgical 

staging. Our study confirms that a minimally invasive surgical 
approach appears appropriate in non-bulky disease among 
patients with a high-risk histologic subtype.

A significant OS advantage was observed in our stage IB to 
II cohort of patients with the addition of any adjuvant therapy 
(chemotherapy, radiation therapy, or both) following surgical 
staging, although the findings reported are not adjusted for 
confounders because of small sample size. Other retrospective 
studies support the use of adjuvant therapy in this patient 
population although specific recommendations as to ap-
propriate regimens have yet to be defined [10,20-23]. Survival 
outcomes in stage IA patients in our cohort were not affected 

Table 4. Multivariate analyses of overall and progression-free survival by risk factor in UPSC and UCCC

Risk factor
Overall survival Progression-free survival

% 5-year survival 
(95% CI)

Adjusted HR 
(95% CI) p-value % 5-year survival 

(95% CI)
Adjusted HR 

(95% CI) p-value

Histology

    UPSC 61.4 (48.9–71.7) Reference 44.5 (33.6–54.8) Reference

    UCCC 72.7 (58.9–82.6) 0.88 (0.45–1.70)* 0.71 67.4 (53.5–78.0) 0.81 (0.47–1.40)* 0.44

    UPSC+UCCC 45.6 (22.0–66.6) 1.70 (0.82–3.50)* 0.14 25.5 (9.2–45.5) 0.96 (0.53–1.74)* 0.89

    UPSC+endometrioid 59.0 (35.3–76.5) 1.44 (0.67–3.12)* 0.34 72.6 (50.8–86.0) 0.45 (0.18–1.08)* 0.07

    UCCC+endometrioid 0 0.80 (0.10–6.09)* 0.83 0 1.27 (0.39–4.17)* 0.68

Open vs. robotic surgery

    All stages

        Open 61.6 (53.4–68.8) Reference 49.6 (42.0–56.8) Reference

        Robotic 77.4 (51.0–90.7) 0.87 (0.35–2.17)† 0.78 71.9 (53.3–84.1) 0.76 (0.36–1.58)† 0.46

    Stages I-II

        Open 76.9 (65.3–85.1) Reference 75.9 (64.6–84.1) Reference

        Robotic 86.6 (65.1–96.0) 0.90 (0.25–3.24)‡ 0.88 80.4 (58.6–91.4) 0.92 (0.33–2.55)‡ 0.88

Adjuvant therapy

    Stage IA

        None 79.8 (53.8–92.1) Reference 91.6 (70.4–97.8) Reference

        Any 80.2 (64.9–89.3) 1.19 (0.38–3.71)§ 0.65 66.4 (49.9–78.5) 3.35 (0.75–15.00)§ 0.11

    Stage IB-II

        None NC Reference NC Reference

        Any 83.4 (61.0–93.5) 0.14 (0.02–0.78)|| 0.03 77.6 (56.4–89.3) 0.41 (0.05–3.47) 0.41

None vs. any paraaoritc nodes

    Stage I-II

        None 83.7 (61.7–93.7) Reference 73.9 (49.9–87.7) Reference

        Any 75.9 (63.2–84.8) 1.60 (0.46–5.50)¶ 0.45 76.2 (64.8–84.3) 1.74 (0.61–4.92)¶ 0.29

    Stage III

        None NC Reference NC Reference

        Any 59.3 (43.3–72.2) 0.44 (0.13–1.43)¶ 0.17 51.2 (36.5–64.1) 0.45 (0.17–1.22)¶ 0.11

UCCC, uterine clear cell carcinoma; CI, confidence interval; HR, hazard ratio; NC, not calculable; UPSC, uterine papillary serous carcinoma.
*Adjusted for age, stage, adjuvant treatment. †Adjusted for age, stage, histology, adjuvant treatment. ‡Adjusted for age, histology, adjuvant 
treatment. §Adjusted for age, histology. ||Too few cases to adjust. ¶Adjusted for age, histology, surgery, adjuvant treatment.
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by adjuvant therapy. In our cohort of 95 surgically staged IA 
patients, the 5-year OS was 80.2% for adjuvant therapy and 
79.8% for observation. While our study was not powered 
sufficiently to detect a small difference in survival, the 
literature does suggest that there may be a subset of type II 
endometrial cancer patients in whom observation alone may 
be appropriate following complete surgical staging [12,24,25]. 
For example, Kelly et al. [12] demonstrated no tumor recur-
rences in patients with stage IA disease without residual 
cancer identified in the hysterectomy specimen who under-
went observation alone. In contrast, in patients with stage IA 
disease with residual tumor identified in the hysterectomy 
specimen, the addition of platinum-based chemotherapy 
significantly improved disease-free and OS [12]. Havrilesky 
et al. [24] also identified a low risk of recurrence in surgically 
staged IA UPSC patients undergoing observation alone, with 
only one vaginal recurrence noted in a cohort of 22 patients, 
which was subsequently salvaged with radiotherapy. While 
there may be a subpopulation of stage IA patients appropri-
ate for observation alone following surgical staging, further 
studies are warranted to identify reliable clinical characteristics 
in this subpopulation to predict for improved prognosis and 
feasibility of omitting adjuvant treatment.

The role of systematic lymphadenectomy, both pelvic and 
paraaoritc, as a treatment modality for endometrial cancer has 
been questioned [13,14,16,26]. Typically, it is part of complete 
surgical staging in patients with type II tumors given their 
propensity for metastatic spread, even in the absence of 
risk factors such as myometrial and lymphovascular space 
invasion [20-22,27]. No association was noted between the 
performance of a paraaoritc lymphadenectomy and OS or 
PFS in our patient cohort, despite that a larger proportion of 
stage III patients undergoing paraaoritc lymphadenectomy 
also received combined chemoradiation therapy. This sug-
gests that stage III patients in whom paraaoritc lymph node 
dissection was omitted may have had other favorable tumor 
characteristics biasing our results. Several trials have evaluated 
the role of lymphadenectomy in endometrial cancer survival 
with differing results [13-15]. The A Study in the Treatment 
of Endometrial Cancer (ASTEC) trial, a large, prospective, ran-
domized controlled trial, evaluated the role of pelvic lymph-
adenectomy in patients with suspected preoperative disease 
confined to the uterine corpus and found no im pro ve ment in 
OS or recurrence-free survival with pelvic lym phadenec tomy 
[13]. In contrast, a large retrospective trial, the Survival Effect 
of Para-Aortic Lymphadenectomy (SEPAL) study, evaluated 
pelvic lymphadenectomy versus combined pelvic and para-
aoritc lymphadenectomy and found a statistically significant 
improvement in OS in patients at intermediate and high risk of 

recurrence (including type II histologic tumor subtypes) that 
had both pelvic and paraaoritc lymphadenectomy. This find-
ing, however, may have been affected by a greater proportion 
of patients in the pelvic plus paraaoritc lymphadenectomy 
group receiving adjuvant chemotherapy [15]. The therapeutic 
benefit of paraaoritc lymphadenectomy thus remains unclear 
in the endometrial cancer population. The value of compre-
hensive surgical staging in type II endometrial cancers may be 
its ability to predict recurrence risk and prognosis in patients 
with occult, advanced stage disease [20,21,23]. In patients with 
early stage UPSC and UCCC, it appears imperative that com plete 
staging information be obtained prior to making recommen-
dations for adjuvant treatment versus observation alone. 

This study had several limitations. Despite being one of the 
largest series in the literature, our analyses were affected by 
small sample size that limited our ability to detect differences 
between treatment groups, possibly leading to type II errors. 
As a result of the small sample size, stratifying by treatment 
subgroups (i.e., radiation therapy alone, chemotherapy alone, 
and combined chemoradiation therapy) was not feasible 
as there were too few subjects in each group to compare. 
Additionally, we were unable to assess specific mode of radia-
tion therapy (pelvic, vaginal brachytherapy, or both) and this 
limits our ability to draw conclusions regarding appropriate 
therapeutic regimens for use in this patient subset. Our study 
was retrospective and non-randomized regarding the specific 
treatments evaluated and may have resulted in selection 
bias in the observed associations. While the gold standard for 
treatment evaluation is the randomized controlled trial, such a 
study may be difficult to undertake in a cohort of type II endo-
metrial cancer patients because of the rarity of the histologic 
subtypes that comprise this group. There is a need for further 
trials to assess appropriate treatment in this patient cohort 
and to confirm findings in our study. In the absence of large, 
prospective randomized trials, there is a role for a nationalized 
tumor database that would facilitate collection and storage 
of clinical information on patients with these rare tumor 
subtypes. A larger body of data would improve results from 
retrospective studies, adding to evidence guiding treatment. 
Collaborative efforts between centers have been performed in 
order to boost patient numbers and statistical power and this 
remains an attractive measure by which to examine outcomes 
in this patient group. 
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