
INTRODUCTION

Uterine papillary serous carcinoma (UPSC) and uterine 
clear cell carcinoma (UCCC) represent aggressive histologic 

subtypes of endometrial cancer that account for greater than 
50% of relapses and deaths from endometrial cancer [1-4]. 
Multi-modality therapy is often recommended, but given 
the relative rarity of these histologies compared to the more 
common endometrioid adenocarcinoma, there is a lack of 
prospective evidence to guide management. The role of 
lymph node-directed radiation therapy in particular is not 
well defined, as UPSC is thought to spread predominantly 
transperitoneally, and UCCC is thought to spread as much 
lymphatically as hematogenously [1-4]. Controversy over the 
use of lymph node-directed radiation therapy stems in part 
from the fact that the risk factors for lymphatic spread are not 
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Objective: In this study we utilized the Surveillance, Epidemiology and End-Results (SEER) registry to identify risk factors for 
lymphatic spread and determine the incidence of pelvic and para-aortic lymph node metastases in patients with uterine 
papillary serous carcinoma (UPSC) and uterine clear cell carcinoma (UCCC) who underwent complete surgical staging and 
lymph node dissection.
Methods: Nine hundred seventy-two eligible patients diagnosed between 1998 to 2009 with International Federation of 
Gynecology and Obstetrics (FIGO) 1988 stage IA-IVA UPSC (n=685) or UCCC (n=287) were identified for analysis. Binomial 
logistic regression was used to determine risk factors for lymph node metastasis, with the incidence of pelvic and para-aortic 
lymph node metastases reported for each FIGO primary tumor stage. The Cox proportional hazards regression model was used 
to determine factors associated with overall survival.
Results: FIGO primary tumor stage was the only independent risk factor for lymph node metastasis (p<0.01). The incidence of 
pelvis-only and para-aortic lymph node involvement according to the FIGO primary tumor stage were as follows: IA (2.3%/3.8%), 
IB (7.5%/5.2%), IC (22.5%/16.9%), IIA (20.8%/13.2%), IIB (25.7%/14.9%), and III/IV (25.7%/24.3%). Prognostic factors for overall 
survival included lymph node involvement (hazard ratio [HR], 1.42; 95% confidence interval [CI], 1.09 to 1.85; p<0.01), patient 
age >60 years (HR, 1.70; 95% CI, 1.21 to 2.41; p<0.01), and advanced FIGO primary tumor stage (p<0.01). Tumor grade, histologic 
subtype, and patient race did not predict for either lymph node metastasis or overall survival.
Conclusion: There is a high incidence of both pelvic and para-aortic lymph node metastases for FIGO stages IC and above 
uterine papillary serous and clear cell carcinomas, suggesting a potential role for lymph node-directed therapy for these 
patients.
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well defined. For instance, known risk factors for lymphatic 
spread in endometrioid adenocarcinoma like primary tumor 
grade, depth of invasion, and lymphovascular space invasion 
have not consistently been correlated with lymphatic spread for 
UPSC and UCCC in several small, single-institution series [5-18].

In order to determine which patients are most likely to 
derive the greatest benefit from lymph node-directed radia-
tion therapy or full lymphadenectomy, the primary objective 
of this study was to use the Surveillance, Epidemiology and 
End-Results (SEER) registry to identify risk factors for lymphatic 
spread in patients with UPSC or UCCC, and describe the inci-
dence and anatomic distribution of lymph node metastases 
according to the risk factors identified. We also report on 
prognostic factors for overall survival in this cohort of patients.

MATERIALS AND METHODS

The SEER registry of the National Cancer Institute is a com
prehensive source of population-based information for all 
newly diagnosed cancer patients residing in SEER participat-
ing areas, including approximately 26% of the United States 
population in seventeen regions over the years of this study. 
All data are provided such that individual patient identification 
may not be readily accessed, and no effort to acquire such 
information was carried out for the purposes of this study. 

Eligibility criteria for this study included patients of age 
30 to 99 diagnosed between 1998 and 2009 with papillary 
serous cystadenocarcinoma (SEER code: 8460/3) or clear cell 
adenocarcinoma (SEER code: 8310/3), who underwent either 
total abdominal hysterectomy/bilateral salpingoophorectomy 
(TAH/BSO) or modified radical hysterectomy/BSO, with at least 
11 lymph nodes dissected during surgery. Of note, although 
the definition of an adequate lymphadenectomy is debatable 
for endometrial adenocarcinoma and is not well studied for 
UPSC and UCCC, we chose a cutoff of 11 lymph nodes in this 
study because this has been associated with a survival benefit 
in endometrial cancer [19,20]. The data retrieved from the 
SEER registry included the following patient demographics 
and disease characteristics: patient age at diagnosis and race, 
type of surgery performed, number of lymph nodes dissected, 
tumor grade, tumor histology, International Federation of 
Gynecology and Obstetrics (FIGO) 1988 primary tumor stage 
[21], and regional lymph node involvement. It should be 
noted that the FIGO nodal stage is coded independently from 
the primary tumor stage, allowing for collection of informa-
tion on extent of primary tumor invasion independent from 
information on lymph node involvement. Notable pathologic 
information that is not readily accessible in the SEER registry 

includes the presence of lymphovascular space invasion and 
location of dissected lymph nodes (i.e., extent of dissection). 
As such, we were unable to determine which patients under-
went only pelvic lymphadenectomy versus combined pelvic 
and para-aortic lymphadenectomy. Patients were excluded if 
they had metastatic disease or positive peritoneal washings 
at diagnosis, since these would have upstaged the patient 
according to the FIGO system, and as such no information 
on the primary tumor depth of invasion would have been 
available. Other excluded patients included those with incom-
pletely coded information pertaining to the primary tumor 
stage, grade, or site of regional lymph node involvement. 

Descriptive statistics were used in reporting the patient 
demographics, disease characteristics, and the likelihood of 
pelvic and para-aortic lymph node involvement for the entire 
cohort of patients. Binomial logistic regression was used to 
determine which factors (age, race, grade, histologic subtype, 
FIGO primary tumor stage, and number of lymph nodes 
examined beyond 11 nodes) were independently associated 
with lymph node metastasis. Based on this analysis, the inci-
dence of pelvis-only and para-aortic lymph node involvement 

Table 1. Tumor characteristics (n=972)

Characteristic No. (%)

Histology

    UPSC 685 (70.5)

    UCCC 287 (29.5)

FIGO (1988) stage

    IA 171 (17.6)

    IB 258 (26.5)

    IC 117 (12.0)

    IIA 60 (6.2)

    IIB 127 (13.1)

    IIIA 201 (20.7)

    IIIB 36 (3.7)

    IVA 2 (0.2)

Grade

    1 17 (1.8)

    2 75 (7.7)

    3 880 (90.5)

LN status

    Negative 690 (71.0)

    Positive pelvis-only LNs 153 (15.7)

    Positive para-aortic LNs 129 (13.3)

FIGO, International Federation of Gynecology and Obstetrics; LN, lymph 
node; UCCC, uterine clear cell carcinoma; UPSC, uterine papillary serous 
carcinoma.
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was described according to FIGO primary tumor stage for all 
high grade carcinomas. Finally, univariate and multivariate 
Cox proportional hazards regression models were applied to 
assess factors associated with overall survival, and the Kaplan-
Meier method/log-rank test were used to compare survival 
for subgroups of patients. Statistical analysis was performed 
using SPSS ver. 20.0 (IBM Co., Armonk, NY, USA). A p-value less 
than 0.05 was considered statistically significant. 

RESULTS

A total of 972 eligible patients with stage IA-IVA UPSC and 

UCCC were identified and included in the subsequent analy-
sis. In the overall study group, the median age of diagnosis 
was 67 years (range, 30 to 99 years) and the median number 
of lymph nodes dissected was 20 (range, 11 to 81) . Seventy-
eight percent of patients were white, whereas 14% were 
black and 8% were of unknown/other race. Additional tumor 
characteristics are shown in Table 1. A total of 282 patients 
(29.0%) had positive lymph nodes, of which 153 (54.3%) had 
pelvis-only lymph node involvement, 129 (45.7%) had para-
aortic lymph node involvement. 

According to binomial logistic regression analysis, only the 
FIGO primary tumor stage was an independent risk factor for 
lymph node metastasis (p<0.01). Additional factors tested 
which were not correlated with lymph node metastasis 
included patient age (p=0.58), patient race (p=0.30), tumor 
grade (p=0.38), tumor histologic subtype (p=0.51), and 
number of lymph nodes dissected beyond 11 nodes (p=0.75). 
The incidence of pelvis-only and para-aortic lymph node 
involvement for all high grade carcinomas according to each 
FIGO primary tumor stage is shown in Table 2, and although 
histology (UPSC vs. UCCC) was not found to independently 
predict for lymph node metastasis, the histology-specific inci-
dence of pelvis-only and para-aortic lymph node involvement 
according to each FIGO primary tumor stage is also shown in 
Tables 3, 4. 

Univariate analysis demonstrated that older patient age 
(p<0.01), more advanced FIGO primary tumor stage (p<0.01), 

Table 2. Incidence of lymph node metastases for high grade UPSC 
and UCCC combined, according to stage

Stage Pelvis-only (%) Para-aortic (%) Total (%)

IA (n=150) 2.3 3.8 6.1

IB (n=231) 7.5 5.2 12.7

IC (n=113) 22.5 16.9 39.4

IIA (n=53) 20.8 13.2 34.0

IIB (n=115) 25.7 14.9 40.6

III/IV (n=218) 25.7 24.3 50.0

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

Table 3. Incidence of lymph node metastases for high grade UPSC, 
according to stage

Stage Pelvis-only (%) Para-aortic (%) Total (%)

IA (n=94) 1.3 2.6 3.9

IB (n=163) 8.4 4.2 12.6

IC (n=81) 18.0 21.3 39.3

IIA (n=42) 19.0 16.7 35.7

IIB (n=71) 28.6 15.9 44.5

III/IV (n=171) 26.7 20.6 47.3

UPSC, uterine papillary serous carcinoma.

Table 4. Incidence of lymph node metastases for high grade UCCC, 
according to stage

Stage Pelvis-only (%) Para-aortic (%) Total (%)

IA (n=56) 3.7 5.6 9.3

IB (n=68) 5.5 7.3 12.8

IC (n=32) 32.1 7.1 39.2

IIA (n=11) 27.3 0.0 27.3

IIB (n=44) 21.1 13.2 34.3

III/IV (n=47) 22.2 37.8 60.0

UCCC, uterine clear cell carcinoma.

Table 5. Multivariate Cox's proportional hazards model for overall 
survival by time periods since diagnosis

Factor Hazard ratio (95% CI) p-value

Age (yr) at diagnosis
    ≤60
    >60

Reference
1.70 (1.21–2.41) <0.01

FIGO stage
    IA/B
    IC/IIA
    IIB
    III/IVA 

Reference
1.42 (1.00–2.05)
1.59 (1.08–2.35)
1.84 (1.34–2.53)

0.05
0.02

<0.01

Lymph node status
    Negative 
    Positive 

Reference
1.42 (1.09–1.85) <0.01

Histology
    UPSC
    UCCC

Reference
0.88 (0.67–1.16) 0.36

CI, confidence interval; FIGO, International Federation of Gynecology and 
Obstetrics; UCCC, uterine clear cell carcinoma; UPSC, uterine papillary 
serous carcinoma.
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and the presence of positive lymph nodes (p<0.01) were 
associated with lower overall survival, whereas there was a 
trend towards lower overall survival for UPSC as compared to 
UCCC (p=0.09). These factors were included in a multivariate 
analysis, with hazard ratios and 95% confidence intervals 
shown in Table 5. Older age at diagnosis, more advanced 
FIGO primary tumor stage, and presence of positive lymph 
nodes all independently predicted for lower overall survival. 
The Kaplan-Meier curves for patients stratified according to 
lymph node status and histology are shown in Fig. 1. Patients 
with positive lymph nodes had a lower 5-year overall survival 
than patients with negative lymph nodes (50% vs. 67%, 
respectively; p<0.01), and patients with UPSC trended towards 
having a lower 5-year overall survival than those with UCCC 
(60% vs. 67%, respectively; p=0.09). 

DISCUSSION

In this study, we have shown that FIGO primary tumor 
stage is an important independent predictor of lymphatic 
spread for UPSC and UCCC, while the presence of lymph 
node metastasis, patient age at diagnosis, and FIGO primary 
tumor stage are all prognostic of overall survival. We have 
described the incidence and anatomical distribution of lymph 
node metastases for these aggressive histologies according 
to each FIGO primary tumor stage, finding that there is a high 
incidence of pelvic and para-aortic lymph node metastases 
for FIGO (1988) stages IC and above (39% to 50%), and a 
lower likelihood of lymph node involvement for stages IA/IB 
(<15%). While decisions on the use of lymph node-directed 
radiation therapy will inevitably also rely upon other factors 

like the presence or absence of lymphovascular invasion and 
the pathologic findings from complete surgical staging, our 
results suggest that the FIGO primary tumor stage should also 
be strongly considered in determining which patients are 
most likely to benefit from treatment. 

In several small (generally 50 patients or fewer) single-
institution series, a wide range of 0% to 36% has been 
reported for the incidence of lymph node metastasis in UPSC 
and UCCC confined to the endometrial lining with no myo-
metrial invasion [5-12]. This has led some to speculate that 
the depth of invasion is not a meaningful predictive factor for 
extrauterine disease for these aggressive histologies. However, 
this wide range likely stems from a variety of factors, including 
the small numbers of patients in each study, the inclusion of 
tumors with varying percentages of the aggressive histologic 
subtype in the specimen, and inclusion of patients with other 
elements of extrauterine disease (e.g., peritoneal deposits). 
Our data suggests that among surgically staged patients that 
underwent an adequate lymph node dissection with negative 
washings and no other evidence of extrauterine metastases, 
the rates of lymphatic spread for tumors confined to endome-
trium or inner half of the myometrium is relatively low. Other 
studies also support our findings that with increasing invasion 
beyond the endometrium, there is increasing prevalence of 
lymph node metastasis and other extra-uterine disease [5,17].

Another interesting finding from our study is that the 
incidence of para-aortic lymph node involvement was compa-
rable to the incidence of pelvis-only lymph node involvement 
for each FIGO stage, which may have implications for the 
lymph node volume irradiated if radiation therapy is to be 
given. With the advent of more advanced technologies like 
CT-based three dimensional treatment planning and intensity 

Fig. 1. Kaplan-Meier curves for patients with uterine papillary serous and clear cell carcinoma: (A) negative (solid yellow) and positive (dashed 
blue) lymph nodes and (B) clear cell (solid yellow) versus papillary serous (dashed blue) histology.
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modulated radiation therapy, it is increasingly feasible to 
spare the bowel, kidneys, and liver (thus minimizing toxicity) 
while delivering a tumoricidal dose to the pelvic and para-
aortic nodes, which was less feasible in previous studies using 
two dimensional planning or whole-abdomen irradiation [22-
27]. Our work also underscores the importance of complete 
surgical staging that includes evaluation of the para-aortic 
lymph nodes for these high risk tumors. 

Finally, our study was also notable for its findings that tumor 
grade and number of lymph nodes dissected did not correlate 
with lymph node metastasis or overall survival. The latter is 
most likely because all of the patients included in our cohort 
underwent an adequate lymph node dissection [19,20], and as 
such more extensive dissections beyond this level were per-
haps less likely to correlate with a more advanced nodal stage 
or have an impact on overall survival than if we had included 
all patients regardless of the extent of dissection. It should be 
noted that this finding should not lead one to underestimate 
the importance of a comprehensive lymph node evaluation 
(including the para-aortic nodes) for all patients with these 
aggressive histologies, including tumors that are clinical stage 
IA/IB preoperatively, due to the imperfect concordance rates 
for tumor stage when comparing preoperative imaging or 
intraoperative frozen section with the ultimate hysterectomy 
specimen [28,29]. The lack of impact of tumor grade is in some 
ways counterintuitive since higher tumor grade is known to 
be correlated with lymph node metastasis in endometrial 
adenocarcinoma. However, the concept of the existence of 
low grade UPSC and UCCC is debatable, with most publica-
tions in fact referring to UPSC and UCCC exclusively as "high 
grade endometrial cancer." Only 10% of our cohort was coded 
as grade 1 to 2, thus making the study underpowered to show 
a difference in outcomes based on grade. However, our data 
do support a conclusion that the clinical impact of grade for 
aggressive histologies like UPSC and UCCC may be small. 

The primary strength of utilizing the SEER registry is having 
access to a much larger cohort of patients than has been 
feasible in the past among single institutions. However, there 
remain several limitations as well. First, any SEER study of 
this nature is limited by the lack of central pathology review 
and non-homogenous treatment techniques and expertise 
amongst the many centers at which the patients in the 
registry were treated. The lack of central pathology review 
may be particularly important in a study such as this given 
the reported high rates of pathologic interobserver variability 
between high grade endometrial adenocarcinoma, UPSC, and 
UCCC [30]. There are also aspects of the way in which patient 
information is coded and stored in the registry that are sub-
optimal. For instance, we were not able to obtain information 

on lymphovascular space invasion, a known predictive factor 
for lymph node involvement and mortality in other series 
[7,16,17,31]. We also lacked information on the location of dis-
sected lymph nodes (i.e., extent of dissection), and although 
many patients who met our inclusion criteria of having at least 
11 dissected lymph nodes likely had a portion of those nodes 
coming from the para-aortic chain, it is possible that some 
patients only underwent pelvic lymph node dissection; thus, 
potentially underestimating the incidence of para-aortic nodal 
metastasis reported in this study. Also, since only the most ex-
tensive disease in a given category is coded, we were unable 
to determine which patients with involved para-aortic lymph 
nodes also had metastases to pelvic lymph nodes. While this 
would tend to underestimate the percentage of patients with 
involved pelvic lymph nodes, it would not necessarily change 
the implications that our data has on treatment decisions, as it 
is the most distant extent of regional nodal spread that would 
have the greatest impact on the decision to use radiotherapy 
and the volume treated. The SEER registry also provides no 
information on failure patterns in the context of the findings 
on lymph node dissection, which would also certainly impact 
management decisions. 

In conclusion, we present the largest series describing 
the incidence of regional lymph node involvement among 
patients with surgically staged UPSC and UCCC, providing 
important epidemiologic information that may be used to 
direct prospective trials to better assess the benefit of either 
full lymphadenectomy or adjuvant lymph node-directed 
radiation therapy in these high risk patients. 
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