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Objectives: The objectives of this study were to analyze clinicopathological features and to 

investigate the prognostic determinants in patients with uterine papillary serous carcinoma 

(UPSC).

Materials and methods: A cohort of 106 UPSC patients diagnosed and treated at Peking 

Union Medical College Hospital between 2000 and 2016 were retrospectively reviewed. The  

Kaplan–Meier method and Cox regression analysis were used for survival analysis. Differences 

between categorical data were calculated by using the  chi-squared test.

Results: The median follow-up was 29.0 months (range =2–170 months), with an overall 

recurrence rate of 35.8%. The coincidence rate between preoperative endometrial sampling and 

postoperative definitive pathology of hysteroscopy group was significantly higher than that of 

the dilation and curettage group (88.5% vs 65.0%, P=0.019). Adjuvant therapy-treated patients 

with stage I UPSC experienced significantly fewer recurrences than those receiving observation 

(P=0.003). Patients with advanced-stage UPSC who received combination therapy demonstrated 

a lower risk of local recurrence compared with those who received chemotherapy alone with a 

borderline significance (P=0.051). Elevated serum cancer antigen 125 level was associated with 

advanced-stage disease and recurrence (P<0.001). In multivariate analysis, tumor stage and 

optimal cytoreduction were independent predictors of survival. In substage analysis, complete 

surgical staging was associated with better overall survival (OS; yes vs no, HR: 0.05 [95% CI: 

0.01–0.51], P=0.037) in patients with stage I UPSC. As for advanced stage, paclitaxel–platinum 

chemotherapy regimen and optimal cytoreduction were independent favorable prognostic factors 

for progression-free survival (paclitaxel–carboplatin [TC] vs other; HR =0.38, P=0.010; yes vs no, 

HR =0.45, P=0.032) and OS (TC vs other, HR =0.38, P=0.022; yes vs no, HR =0.54, P=0.013).

Conclusion: In patients with stage I UPSC, complete staging was associated with better OS, 

and therefore, it should be performed in all patients. Tumor stage and optimal cytoreduction are 

the most significant prognostic factors. Recurrence can be improved in stage I patients treated 

with adjuvant therapy and in patients with advanced-stage disease treated with combined therapy. 

TC regimen may be the preferred regimen for chemotherapy.
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Introduction
Endometrial cancer is the most common gynecologic cancer in developing countries. 

According to the characteristics of clinical pathology of the disease, it is generally 

divided into two subtypes: type I and type II. Type II endometrial cancer is usually 

more aggressive than type I.1 Uterine papillary serous carcinoma (UPSC) is the most 

common prototype of type II endometrial cancer, which accounts for only 10% of all 
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endometrial cancers but is responsible for up to 40% of total 

number of deaths in endometrial cancer.2–4

Different from endometrioid adenocarcinoma, UPSC 

is highly aggressive and more likely to be diagnosed at an 

advanced stage (stages III and IV).5 There are some similari-

ties existing between UPSC and serous ovarian cancer, such 

as tendency for peritoneal carcinomatosis, presenting with 

ascites, upper abdominal involvement, and early lymph node 

metastasis. The 5-year overall survival (OS) rate for patients 

with UPSC has been reported from 18% to 27%, which is 

probably due to the extrauterine spread in ~60–70% of the 

patients at diagnosis.6

Given the rarity of UPSC, the clinicopathological 

characteristics of patients with UPSC have not been fully 

understood. Furthermore, randomized clinical trials aiming at 

exploring standard treatment are rather difficult to carry out, 

and consequently, there is lack of highly evidence-based data 

to guide clinical practice. The objective of this study was to 

conduct a retrospective analysis of our institutional 17-year 

experience to explore the impact of clinicopathological fea-

tures and adjuvant therapy on the survival of UPSC patients.

Materials and methods
We searched patients with histologically proved UPSC in 

the database of Peking Union Medical College Hospital 

(PUMCH) between January 2000 and December 2016. The 

clinical data and pathology reports were reviewed. All surgi-

cal specimens were evaluated by two specialized gynecologic 

pathologists at PUMCH. Patients who were diagnosed before 

2009 had been staged again according to the International 

Federation of Gynecology and Obstetrics (FIGO) 2009 stag-

ing system. The information of patients with UPSC includes 

their age at diagnosis, medical comorbidities (hypertension, 

diabetes, and breast cancer), body mass index (BMI), clini-

cal features, tumor markers, curettage pathology, treatment 

modality, and follow-up information.

All patients underwent surgery and surgical treatment 

consisted of at least total hysterectomy and bilateral salpingo-

oophorectomy or salpingectomy. Comprehensive staging also 

includes peritoneal washing, retroperitoneal lymph node dis-

section (pelvic and/or para-aortic lymphadenectomy), omen-

tectomy, and appendectomy. Patients with advanced-stage 

disease had also underwent other cytoreductive procedures. 

Optimal cytoreduction was defined as the maximal residual 

lesion measuring <1 cm. The patients received observation 

or different adjuvant treatment strategies after operation.

After the end of the therapy, the patients entered the fol-

low-up period. Clinical periodic checkups consisted of gyne-

cological examinations, serum cancer antigen (CA) 125 and 

other related tumor markers, and ultrasonography of pelvis 

and abdomen. If necessary, other imaging examinations such 

as computed tomography, magnetic resonance imaging, and 

positron emission tomography–computed tomography scan 

were performed for the detection of suspected metastasis. 

All patients’ medical records were reviewed to the end of the 

follow-up period (December 31, 2016) or the date of disease-

related death. The main outcome measures were recurrence 

and disease-related death. Progression-free survival (PFS) 

was defined as the time interval from initial diagnosis to 

disease recurrence or progression or to the last contact time.7 

OS was defined as the time interval from initial diagnosis 

to the date of disease-related death or the last contact time. 

The study protocol was approved by the institutional review 

board of PUMCH. All patients signed an informed consent 

at admission to PUMCH.

statistical analysis
Statistical analysis was performed using SPSS 21.0 statisti-

cal software (SPSS Inc., Chicago, IL, USA) and GraphPad 

Prism 5.0 software. Survival curves were generated by the 

Kaplan–Meier method, and differences between groups were 

assessed by the log rank test. Cox regression analysis was 

used to determine the potential prognostic factors of survival. 

Differences between categorical data were calculated by the 

chi-squared test.

Results
Demographic and morphological features 
of the UPsC patients
A review of our medical database revealed 172 patients 

diagnosed with pure or mixed UPSC. After a pathological 

review of more than two pathologists, a total of 106 cases of 

UPSC who underwent surgery and had medical data were 

included in the analysis. Table 1 summarizes the patients’ 

characteristics.

Patients’ median age at diagnosis was 61.5 years (range 

=31–81 years); 46 (43.4%) patients had hypertension, and 

21 (19.8%) patients had diabetes. The proportion of patients 

with concurrent breast cancer was 4.7%. The median BMI 

was 25.0 kg/m2 (range =16.5–36.6 kg/m2). Half of the patients 

had an elevated serum CA 125 level, of which seven (13.2%) 

patients were diagnosed with early stage and 46 (86.8%) 

with advanced stage. Elevated CA 125 level at diagnosis was 

associated with advanced stage (P<0.001).

Of 106 patients, 90 (83.8%) patients underwent optimal 

cytoreductive surgery. The overwhelming majority (91.5%) 
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received laparotomy, and only 8.5% patients underwent 

laparoscopy. In total, 103 (96.2%) patients underwent extra 

fascial hysterectomy, and four (3.8%) patients underwent 

radical hysterectomy. Table 2 shows other surgical procedures 

except for hysterectomy. Ninety-three patients had pelvic 

with or without para-aortic lymphadenectomy with median 

number of total lymph nodes removal of 28 (range =8–73). 

With regard to staging, 37 patients (34.9%) presented with 

FIGO stage I disease, two (1.9%) patients with stage II 

disease, 48 (45.3%) patients with stage III disease, and 19 

(17.9%) patients with stage IV disease.

In our study, 58.5% patients (62 of 106) had pure UPSC, 

and 41.5% (44 of 106) patients had mixed types. The most 

common mixed ingredient was endometrioid carcinoma 

(27.3%), followed by clear cell carcinoma (6.6%). Table 

S1 shows the spreading pattern of mixed advanced-stage 

UPSC patients. Twenty-seven patients with mixed UPSC had 

extrauterine metastases. Metastatic tumors of 23 patients con-

tained serous carcinoma, with six containing two histological 

types. Lymph vascular invasion was observed in 55 (51.9%) 

patients. Histologically proven positive pelvic lymph nodes 

were found in 42 (45.2%) of the 93 women who underwent 

pelvic lymphadenectomy, and positive para-aortic lymph 

nodes (PALNs) were detected in 34 (51.5%) of 66 women 

submitted to para-aortic lymphadenectomy. Almost all 

patients (32 of 34) with PALN metastasis had positive pelvic 

nodes, and there were only two patients without pelvic node 

metastasis but with skipping PALN metastasis. In our series, 

22 patients did not have uterine myometrial invasion, of which 

50% (eleven of 22) patients had extrauterine spread, including 

seven patients with stage III and four patients with stage IV.

To be noted that the coincidence rate between diagnostic 

endometrial sampling and definitive hysterectomy pathology 

was 70.8% (n=75). Moreover, the coincidence rate of hyster-

oscopy group was significantly higher than that of dilation 

and curettage group (88.5% vs 65.0%, P=0.019). Discor-

dance of diagnosis between preoperative and postoperative 

pathology was observed in 31 patients, including 20 patients 

preoperatively diagnosed with endometrioid carcinoma, four 

patients diagnosed with clear cell carcinoma, four patients 

diagnosed with endometrial intraepithelial neoplasia, one 

patient diagnosed with cervical adenocarcinoma, and two 

patients diagnosed with normal endometrium. Table S2 

Table 1 Demographic and morphological features

Variable n (%)

age at diagnosis, median (range), years 61.5 (31–81)
Medical comorbidities
 hypertension 46 (43.4)
 Diabetes 21 (19.8)
 Breast cancer 5 (4.7)
BMi, median (range) 25.0 (16.5–36.6)
Ca 125
 elevated
  stage i/ii

53
7 (50.0)

  stage iii/iV 46
 normal 53 (50.0)
Rate of pathology coincidence 75 (70.8)
 Under hysteroscopy 23 (92.0)
 Without hysteroscopy 52 (64.2)
FigO stage
 i 37 (34.9)
 ii 2 (1.9)
 iii 48 (45.3)
 iV 19 (17.9)
Optimal cytoreduction
 Yes 90 (84.9)
 no 16 (15.1)
histology
 Pure UPsC 62 (58.5)
 UPsC + eMC 29 (27.3)

 UPsC + CCC 7 (6.6)

 UPsC + other 6 (5.7)

 UPsC + CCC + eMC 2 (1.9)
lVsi
 no 51 (48.1)
 Yes 55 (51.9)
number of lymph nodes, median (range)a 28 (8–73)
number of positive lymph node removed, range 0–45
lymph node metastasis
 no 49 (46.2)
 Yes 44 (41.5)
  Pln (+) Paln (−) 10 (9.4)

  Pln (−) Paln (+) 2 (1.9)

  Pln (+) Paln (+) 32 (30.2)
 Unknown 13 (12.3)

Notes: Others include malignant mixed Müllerian tumor, carcinosarcoma, and high-
grade endometrial stromal sarcoma. a13 patients did not receive lymphadenectomy 
due to advanced age, stage iV disease, and complications.
Abbreviations: BMi, body mass index; Ca, cancer antigen; CCC, clear cell 
carcinoma; eMC, endometrioid carcinoma; FigO, international Federation of 
gynecology and Obstetrics; lVsi, lymphatic vascular space invasion; Paln, 
para-aortic lymph node; Pln, pelvic lymph node; UPsC, uterine papillary serous 
carcinoma.

Table 2 Details of surgical procedures performed except for 
hysterectomy

Procedure n (%)

Bilateral salpingo-oophorectomy 106 (100)
Pelvic lymphadenectomy 93 (87.7)
Para-aortic lymphadenectomy 66 (62.3)
Omentectomy 89 (84.0)
appendectomy 63 (59.4)a

intestinal resection and anastomosis 6 (5.7)
enterostomy 2 (1.9)
Bladder repair 2 (1.9)

Note: aanother 10 patients had a history of appendectomy.
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shows the pathology of discordant cases. Of the 20 patients 

presumed as endometrioid carcinoma in diagnostic specimens, 

10 patients’ tumor histological grade was G1-2 (well or mod-

erately differentiated), while 40% (four of ten) patients had a 

final diagnosis of “upgrading” of their endometrioid subtype 

endometrial cancer. In addition, after a pathological review 

of diagnostic specimens, we found clearly that the absence of 

serous adenocarcinoma component was presented in 13 cases’ 

biopsy specimens, and the remaining 18 cases with discon-

cordance resulted from the misinterpretation of pathologists.

analysis of postoperative treatment, 
recurrence, and prognostic factors of 
UPsC patients
After surgery, 97 (91.5%) patients received adjuvant treat-

ment, including the combination of chemotherapy and radia-

tion in 37, chemotherapy in 59, and radiation in one patient. Of 

the patients receiving chemotherapy with or without radiation, 

69 patients received paclitaxel–carboplatin (TC), 17 patients 

received cisplatin with epirubicin and cyclophosphamide, 

5 patients received other platinum-based regimens, and the 

remaining 5 patients received non-platinum-based regimen.

The median follow-up period was 29.0 months (range 

=2–170 months). Table 3 lists the sites of relapse by stage 

and adjuvant therapy. The overall recurrence rate was 35.8%, 

of which the recurrence rate of early stage was 15.4% (six 

of 39) and that of advanced stage was 47.8% (32 of 67). 

The recurrence rate of stage I patients who were observed 

(37.5%) was lower compared with that of patients receiving 

adjuvant therapy (6.9%) with a significant statistical differ-

ence (P=0.003). In our study, there were only two patients of 

stage II. One patient refused to receive adjuvant therapy and 

had multiple metastases at 2 months after surgery and died 2 

months later, and the other one who received chemotherapy 

after operation was still alive. Most recurrences occurred 

in distal sites, and the most common sites for recurrence 

in our study were vaginal stump, abdomen, liver, lung, and 

lymph nodes. As for patients with stage III disease, the local 

recurrence rate of chemotherapy group was higher than that 

of the combination group with a borderline significance 

(33.3% vs 12.9%, P=0.051). By analyzing the factors that 

may influence recurrence, we found that the recurrence rate 

was higher in patients with elevated serum CA 125 level at 

diagnosis (49.1% vs 22.6%, P<0.001).

Table 4 shows the relationship between clinicopatho-

logical factors and survival for all patients. For the PFS, 

on univariate analysis, elevated CA 125 level (elevated vs 

normal, HR =2.47 [95% CI: 1.24–4.91], P=0.01), lympho-

vascular invasion (yes vs no, HR =2.10 [95% CI: 1.04–4.20], 

P=0.04), lymph node metastasis (yes vs no, HR =2.23 [95% 

CI: 1.04–4.76], P=0.04), and advanced tumor stage (stage 

III/IV vs stage I/II, HR =2.99 [95% CI: 1.30–6.84], P<0.001) 

were significantly associated with worse PFS, whereas opti-

mal cytoreduction (optimal vs suboptimal, HR =0.25 [95% 

Table 3 adjuvant treatment and sites of recurrence in patients treated for UPsC

Site of recurrence Death rate, 
n (%)Therapy Number of patients 

with recurrence, n (%)
P-value Local Local and 

distal
Distal

stage i Observation 8 3 (37.5) 0.003a 1 multiple 1 multiple 1 multiple 1
CT 22 1 (4.5) 0 1 multiple 0 1
RT 1 0 0 0 0 0
CT + RT 6 1 (16.7) 0 0 1 multiple 1
adjuvant therapy 29 2 (6.9) 0 1 multiple 1 multiple 2
Total 37 5 (13.5) 1 multiple 2 multiple 2 multiple 3 (8.1)

stage ii Observation 1 1 (100) 0 1 multiple 0 1
CT 1 0 0 0 0 0
Total 2 1 (50.0) 0 1 multiple 0 1 (50.0)

stage iii CT 27 11 (40.7) 0.217b 3 isolated 3 multiple 1 isolated, 4 multiple 4
CT + RT 21 5 (23.8) 2 isolated 2 isolated, 1 multiple 2
Total 48 16 (30.4) 5 isolated 3 multiple 3 isolated, 5 multiple 6 (12.5)

stage iV CT 9 9 (100) 0.211c 1 multiple 5 multiple 5 multiple 7
CT + RT 10 7 (70.0) 1 isolated 1 multiple 3 multiple 4
Total 19 16 (84.2) 1multiple, 

1 isolated
6 multiple 8 multiple 11 (57.9)

all stages 106 38 (35.8) 8 12 18 21 (19.8)

Notes: aObservation vs adjuvant therapy in stage i; bCT vs CT + RT in stage iii; cCT vs CT + RT in stage IV. Statistically significant values are shown in bold. 
Abbreviations: CT, chemotherapy; RT, radiotherapy; UPsC, uterine papillary serous carcinoma.
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CI: 0.13–0.49], P<0.001) was associated with significantly 

better PFS. On multivariate analysis, tumor stage and optimal 

cytoreduction were independent predictors of PFS (Table 4). 

For the OS, on univariate analysis, both elevated CA 125 level 

(elevated vs normal, HR =2.66 [95% CI: 1.03–6.86], P=0.04) 

and advanced stage (stage III/IV vs stage I/II, HR =3.13 [95% 

CI: 1.82–7.96], P<0.001) were significantly associated with 

worse PFS. Optimal cytoreduction was the only factor associ-

ated with a better OS (optimal vs suboptimal, HR =0.30 [95% 

CI: 0.12–0.74], P=0.002), and on multivariate analysis, both 

advanced stage (stage III/IV vs stage I/II, HR =2.84 [95% CI: 

2.01–7.14], P=0.003) and optimal cytoreduction (optimal vs 

suboptimal, HR =0.30 [95% CI: 0.12–1.26], P=0.04) were 

independent prognostic factors for OS.

We further analyzed the potential factors that may influence 

PFS and OS in stage I and advanced-stage disease patients 

separately. Table S3 shows the univariate analysis of prognostic 

factors for PFS and OS of patients with stage I UPSC. As there 

were only two patients with stage II UPSC and the prognosis 

was affected by the patients’ personal will, these two cases were 

excluded from the analysis of early prognosis. Postoperative 

treatment seemed to have a good impact on PFS with a border-

line significance (adjuvant therapy vs observation, HR =0.18 

[95% CI: 0.03–1.13], P=0.067). Complete surgical staging 

was associated with better OS (yes vs no, HR =0.05 [95% CI: 

0.01– 0.51], P=0.037) in patients with stage I UPSC (Figure 1).

Table 4 Univariate and multivariate analyses of PFs and Os in the 106 patients with UPsC

Characteristics PFS OS

Univariate Multivariate Univariate Multivariate

HR (95%) P-value HR (95%) P-value HR (95%) P-value HR (95%) P-value

age at diagnosis, years
<62 (n=52) 1 1

≥62 (n=54) 1.54 (0.91–2.37) 0.96 1.50 (0.64–3.52) 0.35
Ca 125 level
normal (n=53) 1 1 1

elevated (n=53) 2.47 (1.24–4.91) 0.01 1.78 (0.78–4.12) 0.13 2.66 (1.03–6.86) 0.04 1.86 (1.03–4.86) 0.35
Depth of myometrial invasion
<1/2 (n=63) 1 1

≥1/2 (n=43) 1.16 (0.60–2.23) 0.67 1.35 (0.75–2.44) 0.32

lymph node (n=93)
negative (n=49) 1 1

Positive (n=44) 2.23 (1.04–4.76) 0.04 2.14 (0.29–16.13) 0.22 1.64 (0.69–3.88) 0.26
lVsi
no (n=51) 1 1 1

Yes (n=55) 2.10 (1.05–4.20) 0.04 1.03 (0.44–2.40) 0.33 1.94 (0.77–4.80) 0.16
FigO stage
i/ii (n=39) 1 1 1

iii/iV (n=67) 2.99 (1.30–6.84) <0.001 2.88 (0.80–10.34) 0.004 3.13 (1.82–7.96) <0.001 2.84 (2.01–7.14) 0.003
Postoperative treatment
Observation (n=9) 1 1

CT/RT (n=59) 1.53 (0.50–4.72) 0.45 1.23 (0.26–5.94) 0.80

Combination (n=38) 1.21 (0.60–2.42) 0.58 1.26 (0.49–3.22) 0.62
Optimal cytoreduction
no (n=16) 1 1 1

Yes (n=90) 0.25 (0.13–0.49) <0.001 0.36 (0.15–0.88) 0.02 0.30 (0.12–0.74) 0.002 0.30 (0.12–1.26) 0.04

Abbreviations: Ca, cancer antigen; CT, chemotherapy; FigO, international Federation of gynecology and Obstetrics; lVsi, lymphatic vascular space invasion; Os, overall 
survival; PFs, progression-free survival; RT, radiotherapy; UPsC, uterine papillary serous carcinoma.

Figure 1 Kaplan–Meier survival curves by complete surgical staging among stage i 
UPsC patients for overall survival.
Abbreviation: UPsC, uterine papillary serous carcinoma.
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Table 5 shows the prognostic factors for PFS and OS of 

patients with advanced-stage UPSC. In univariate analysis, 

the diagnostic age, CA 125 level, depth of myometrial inva-

sion, and adjuvant therapy type did not have a statistically 

significant impact on PFS and OS, while patients with lymph 

node metastasis seemed to have a worse PFS (P=0.056). In 

multivariate analysis, stage IV was a significant determinant 

of worse PFS (stage IV vs stage III, HR =6.27 [95% CI: 

2.94–13.3], P<0.001) and OS (stage IV vs stage III, HR =5.78 

[95% CI: 1.92–17.30], P=0.002), and paclitaxel–platinum 

chemotherapy regimen and optimal cytoreduction were inde-

pendent favorable prognostic factors for PFS (TC vs other, 

HR =0.38 [95% CI: 0.19–0.79], P=0.010; optimal vs subop-

timal, HR =0.45 [95% CI: 0.15–0.89], P=0.032) and OS (TC 

vs other, HR =0.38 [95% CI: 0.13–0.85], P=0.022; optimal 

vs suboptimal, HR =0.54 [95% CI: 0.22–0.97], P=0.013).

Discussion
Compared with type I endometrial carcinoma, UPSC has a 

higher tendency for distant metastasis especially in the upper 

abdomen at the time of diagnosis, and a higher proportion 

of patients with UPSC are diagnosed at advanced stage 

compared with those with endometrioid adenocarcinoma.8 

In this study, 63.2% patients had with stages III–IV disease, 

which was similar to other institutional studies.4,7,9 High rates 

of extrauterine metastases have been reported even without 

myometrial invasion.10,11 In our study, 50% (eleven of 22) of 

patients without myometrial invasion had extrauterine spread, 

including seven patients with stage III and four patients with 

stage IV. To be noted that, in 27 patients with advanced-stage 

mixed UPSC, serous carcinoma was observed in metastatic 

tumors of 23 patients. Based on this observation, we assumed 

that the component of serous carcinoma may have a more 

aggressive behavior compared with other components.

As the significant difference in surgical approach between 

type I and type II endometrial carcinoma is recommended 

in clinical practice, a reliable preoperative diagnosis would 

be valuable in tailoring the extent and route of surgery, 

patient counseling, and adjuvant treatment to the patients’ 

risk profile.12 Therefore, the pathology between preoperative 

curettage samples and hysterectomy specimens should have 

a high level of consistency. Discordances in grading and 

Table 5 Univariate and multivariate analysis of PFs and Os in patients with advanced-stage UPsC (n=67)

Characteristics PFS OS

Univariate Multivariate Univariate Multivariate

HR (95%) P-value HR (95%) P-value HR (95%) P-value HR (95%) P-value

age at diagnosis, years
<62 (n=37) 1 1

≥62 (n=30) 1.31 (0.68–2.42) 0.70 0.91 (0.29–2.85) 0.88
Ca 125 level
normal (n=21) 1 1

elevated (n=46) 1.82 (0.49–5.01) 0.16 1.58 (0.40–6.18) 0.50

lymph node (n=59)
negative (n=15) 1 1

Positive (n=44) 1.24 (0.98–1.56) 0.056 2.25 (0.68–7.43) 0.26
Depth of myometrial 
invasion
<1/2 (n=33) 1 1

≥1/2 (n=34) 1.39 (0.23–2.25) 0.11 1.02 (0.24–3.35) 0.87
FigO stage
iii (n=48) 1 1 1 <0.001 1

iV (n=19) 6.09 (2.87–12.93) <0.001 6.27 (2.94–13.3) <0.001 10.67 (3.35–33.94) 5.78 (1.92–17.30) 0.002
Postoperative treatment
CT (n=36) 1 1

Combination (n=31) 0.58 (0.28–1.20) 0.14 0.56 (0.21–1.53) 0.25
Chemotherapy regimen
Other (n=23) 1 1 1 1

TC (n=44) 0.40 (0.19–0.83) 0.013 0.38 (0.19–0.79) 0.010 0.27 (0.10–0.72) 0.009 0.32 (0.13–0.85) 0.022
Optimal cytoreduction
no (n=7) 1 1 1 1

Yes (n=41) 0.29 (0.08–0.65) 0.002 0.45 (0.15–0.89) 0.032 0.37 (0.09–0.89) 0.003 0.54 (0.22–0.97) 0.013

Note: Statistically significant values are shown in bold.
Abbreviations: Ca, cancer antigen; CT, chemotherapy; FigO, international Federation of gynecology and Obstetrics; Os, overall survival; PFs, progression-free survival; 
RT, radiotherapy; TC, paclitaxel–carboplatin; UPsC, uterine papillary serous carcinoma.
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histologic subtype in preoperative and final diagnosis can 

lead to either undertreatment or overtreatment. Endometrial 

sampling can be performed by office endometrial biopsy, 

hysteroscopy-guided curettage (HSC), or traditional dilata-

tion and curettage (D&C).13 HSC is more comprehensive 

compared with the blind curettage and is becoming more 

and more commonly used in assisting the diagnosis of 

endometrial carcinoma. In a series of 101 cases, Martinelli 

et al14 found an 80% concordance between preoperative 

hysteroscopic-guided biopsy and final pathology in uterine 

malignancies. Chen et al15 demonstrated that there was no 

difference between the prognosis of HSC and D&C groups. 

In the present study, we also noted that HSC showed higher 

accuracy in the diagnosis of UPSC preoperatively compared 

with D&C (92.0% vs 64.2%, P<0.05). Based on the above 

research, it is plausible to believe that hysteroscopic-guided 

uterine sampling could be a useful tool to tailor treatment 

in patients suspected with uterine malignancies. Havrilesky 

et al16 reported that the diagnostic rate of UPSC was made 

preoperatively in only 20% patients, while in our study 

70.8% patients had a suspected diagnosis of UPSC preop-

eratively. The imperfect concordance between diagnostic 

and hysterectomy specimens may mislead further surgical 

treatment decision. Of the 20 patients diagnosed with type I 

endometrial cancer preoperatively, 12 patients did not receive 

omentectomy and two patients underwent restaging surgery. 

Considering the misdiagnosis preoperatively, we attributed 

to the following reasons. In our study, 41.5% patients had 

mixed-type UPSC, and the presence of mixed components 

including endometrioid carcinoma, clear cell carcinoma, 

endometrial stromal sarcoma, and carcinosarcoma may lead 

to difficulties in preoperative diagnosis. During curettage, a 

part of mixed ingredients may be missed due to the limita-

tion of sampling, and some of the pathological components 

are difficult to distinguish. We had 13 cases where there was 

clearly a sampling issue with serous adenocarcinoma compo-

nent not present in the biopsy specimen, and the remaining 

18 cases with imperfect concordance between diagnostic 

and hysterectomy specimens reflected the inherent lack of 

reproducibility of grade and histological type rather than 

true sampling differences. Previous studies have reported 

that conventional histopathological assessments are lack of 

reproducibility between observers and in comparing biopsy/

curetting with hysterectomy specimen.17,18 Therefore, there is 

an urgent need for a more accurate method of preoperative 

diagnosis. Advances in sequencing technology and bioinfor-

matics recently allowed for further molecular stratification 

of endometrial tumors.19,20 A few studies have confirmed the 

reliability of molecular biological diagnostic techniques in 

the evaluation of consistency between curettage endometrial 

specimens and definitive hysterectomy specimens.12,21 In the 

present study, as the immunohistochemical information of 

the diagnostic and postoperative specimens was incomplete, 

we did not analyze the expression of p53 and its correlation 

with prognosis. Whether the molecular alterations can have 

superior diagnostic or prognostic power than the classical 

clinicopathological features still remains to be verified.

The highly aggressive biological behavior of UPSC 

determines that its recurrent pattern is significantly different 

from type I endometrial carcinoma, which tends to recur at 

distant sites and often in multiple sites.22,23 The recurrence 

rate in other studies varied from 17.4% to 58.8%.7,23 In this 

series, 35.8% of the patients experienced recurrence. Fur-

thermore, recurrences were limited to the pelvis in 21.1% 

(n=8) of the patients, and 78.9% recurrences (n=30) occurred 

in distant sites with or without pelvis. Mahdi et al23 found 

that 56.6% of the recurrence sites of stage IA were in extra 

pelvic; in our study, 11.1% (three of 27) patients of stage 

IA had recurrences, and 66.7% (two of three) of recurrence 

occurred in extra pelvis. Patients with stage I disease who 

received adjuvant therapy demonstrated a reduction in recur-

rence rate compared with those only receiving observation. 

It suggested that adjuvant therapy might be considered even 

for patients with early stage. We also found that the vaginal 

stump, abdomen, lung, and lymph nodes were the most 

common sites of recurrence, which was similar to the previ-

ous study.7 Consistent with the current literature, our data 

showed that elevated serum CA 125 level was associated with 

advanced stage and recurrent disease.24,25 Therefore, women 

with elevated preoperative CA 125 levels may benefit from 

this comprehensive staging.

Previous studies4,5,7,9,26–33 have evaluated factors such as 

age, stage, tumor marker, depth of myometrial invasion, 

tumor size, lymph node involvement, lymphatic vascular 

space invasion (LVSI), and cytoreductive surgery as prog-

nostic factors of UPSC, but their findings are inconsistent 

(Table 6). However, most findings4,7,9,27,29–31 showed that 

tumor stage and optimal cytoreduction strongly influence 

the prognosis of patients with UPSC, which was similar to 

our result. In the current study, we sought to define which 

traditional prognostic factors may be clinically important 

in UPSC patients, whereas multivariate analysis revealed 

that optimal cytoreduction and tumor stage were the only 

independent prognostic factors for both PFS and OS (Table 

3). Furthermore, the survival benefit from complete surgical 

staging or optimal cytoreduction has also been reconfirmed 
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in subgroup analysis (Figure 1; Table 4). We attributed the 

survival benefit to the following two points. For patients 

presumed as early-stage UPSC, comprehensive surgical 

staging will improve the detection of patients with occult 

extrauterine metastases and advanced stage, thus identify-

ing those at the lowest risk of relapse.34 These patients were 

bound to receive adjuvant therapy postoperatively, which 

may reduce tumor recurrence and improve survival.35 Fur-

thermore, for patients with advanced-stage UPSC, many 

studies have demonstrated that optimal cytoreductive surgery 

contributes to survival.5,7,30,31 Therefore, we recommend that 

all patients with UPSC should undergo comprehensive surgi-

cal staging and achieve resection of all macroscopic tumors 

with a maximal surgical effort. As for the evaluation of 

other histopathological factors, Slomovitz et al9 showed that 

lymph node status, LVSI, and depth of myometrial invasion 

were all risk factors for a worse prognosis. While a series 

reported by Black et al27 suggested that prognosis was only 

determined by myometrial invasion and tumor stage, a ret-

rospective study conducted by Solmaz et al28 demonstrated 

that LVSI is the only independent prognostic factor for OS, 

whereas LVSI and optimal cytoreduction are independent 

prognostic factors for PFS in patients with UPSC. The result 

of multivariate analysis of our study showed that there was 

no significant difference in survival based on age, depth of 

myometrial invasion, LVSI, and lymph nodes metastasis. We 

suspected that the traditional histological prognostic factors 

(such as LVSI, lymph node status, and depth of myometrial 

invasion) that apply to type I endometrial cancer may not 

be applicable to UPSC. Moreover, due to the retrospective 

nature of our study, the limited follow-up time and lack 

of patient numbers both may restrict our capacity to draw 

statistical results. We hope that the future research can help 

us clarify the prognostic factors of UPSC patients.

According to the 2017 National Comprehensive Cancer 

Network guidelines, for patients with stage IA, the treat-

ment options include observation, chemotherapy with or 

without vaginal brachytherapy, or external beam radiation 

therapy with or without vaginal brachytherapy.16 For other 

patients with stages IB–IV, chemotherapy with or without 

radiotherapy is the recommended option.36–39 In fact, the 

clinical practice was mainly based on physicians’ treatment 

experience, and the efficacy of adjuvant therapy in stage 

I patients remains controversial.7,9,16,29,40,41 Some authors 

insisted that patients of stage IA can receive observation 

after surgery because of their low risk of relapse, and post-

operative adjuvant therapy had no effect on the prognosis of 

stage IA patients.16,42–45 However, other scholars’ researches 

had yielded opposite results, and they suggested that pacli-

taxel–platinum chemotherapy and vaginal brachytherapy 

can improve recurrence and survival outcomes in patients 

with stage I UPSC.29,46,47 In our series, 29 (78.4%) patients 

of stage I received adjuvant therapy after surgery, while eight 

patients were observed after surgery. By analyzing the data, 

we found, of the 29 patients who received adjuvant therapy, 

25 patients had some high-risk factors of recurrence, which 

included advanced age (>60 years), positive LVSI, greater 

tumor diameter (>2 cm), lower uterine segment involvement, 

or cervical surface gland infiltration. Furthermore, the four 

patients without any risk factors were given chemotherapy 

just for their aggressive histology. Patients with stage I 

disease receiving postoperative adjuvant therapy had a sig-

nificantly lower recurrence rate compared with those only 

receiving observation. The survival analysis also showed 

that they seemed to have a better PFS (P=0.067). The above 

results illustrated that patients with stage I UPSC may benefit 

from adjuvant therapy. In the future, there may be signifi-

cant difference in the larger size of the sample. Based on 

the above, we suggested that stage I UPSC patients receive 

appropriate adjuvant therapy after surgery.

For patients with advanced-stage UPSC, multimodal-

ity management has been proposed as the recommended 

therapy.36–39 Furthermore, some studies have shown that 

the combination therapy may be superior to chemotherapy 

or radiotherapy alone for patients with advanced-stage 

UPSC.32,48 Huang et al7 found that patients who received 

chemotherapy alone had higher risk of local recurrence com-

pared with those who received radiation alone or combination 

treatment. According to the study conducted by Lin et al,26 

the combination of radiotherapy and chemotherapy was cor-

related with a significant improvement in OS in patients with 

stage IIIC UPSC. As for the patients with advanced-stage 

UPSC in our study, we did not find that there was a significant 

difference between patients received chemotherapy and com-

bination therapy in PFS and OS due to small sample size and 

limited follow-up time. However, we noticed that the local 

recurrence rate of combination group is lower compared with 

that of the chemotherapy group with a borderline significance 

(33.3% vs 12.9%, P=0.051). It proved the role of radiation in 

reducing local recurrence. Different chemotherapy regimens 

have been evaluated in previous studies as adjuvant and 

salvage treatments of UPSC, while the optimal regimen of 

chemotherapy for UPSC has not yet been defined. Based on 

the resemblance between UPSC and ovarian serous cancer, 

the standard chemotherapy regimen of epithelial ovarian 

cancer has been usually applied to UPSC patients. The use 
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of TC as adjuvant treatment of UPSC was reported to be 

efficacious with an acceptable low toxicity.49 In addition, a 

retrospective cohort study conducted by Chen et al demon-

strated the advantage of paclitaxel-based therapy over other 

regimen in advanced-stage pure endometrioid endometrial 

cancer.50 In the present study, we observed that patients with 

advanced-stage disease who received TC regimen had a sig-

nificantly better PFS and OS compared with those receiving 

other regimens. Based on the above, we assume that patients 

with advanced-stage UPSC may benefit from a combination 

therapy of radiotherapy and chemotherapy, especially when 

there are high-risk factors for recurrence, and TC regimen 

is the preferred regimen for chemotherapy.

Because of the nature of retrospective cohort studies, the 

confounding variables such as selection and report bias may 

negatively impact the accuracy of the results. In particular, 

there were only two patients with stage II UPSC; hence, it 

is difficult to obtain statistical results from this group. Fur-

thermore, a small part of patients was lost during follow-up. 

We would expect that there may be some inaccuracy with 

this result owing to lack of patient numbers. Furthermore, 

surgical skills and adjuvant therapy have experienced a lot 

of improvement during the 17-year follow-up period which 

may also affect the results. Despite these limitations, results 

from retrospective series are important in generating man-

agement strategies, and we have good reason to believe that 

our findings can provide some useful information for the 

management of UPSC.

Conclusion
Our study proved the impact of comprehensive surgical 

staging on the survival of patients with early stage UPSC. 

We also demonstrated that tumor stage and optimal cyto-

reduction were the most significant predictors of survival 

for patients with UPSC. A reduced recurrence rate in early 

stage treated patients suggested that adjuvant therapy should 

be considered even for patients with early stage. In patients 

with advanced-stage UPSC, combination therapy was recom-

mended which can reduce local recurrence, and TC regimen 

was the preferred regimen. Prospective randomized trials 

are necessary to ultimately determine the optimal adjuvant 

therapy of patients with UPSC.

Table 6 summary and literature review of UPsC studies

Author Center Number 
of cases

FIGO 
stage

Median follow-up 
time, months

Total recurrence 
rate (%)

Factors influencing prognosis  
(PFS and OS)

Benito et al4 single 61 i–iV 34.6 — Tumor markers, stage, and myometrial 
infiltration on OS

huang et al7 single 119 i–iV 31 41.4 Tumor stage, optimal cytoreduction for all 
stages
Optimal cytoreduction, combination of CT  
and RT for advanced stage

slomovitz et al9 single 129 i–iV — — stage, lymph node status, lVsi, depth of 
myometrial invasion for Os, chemotherapy for 
Os (stage iii)

Mahdi et al23 Multi 115 ia 52 26 staging lymphadenectomy
lin et al26 Multi 2,902 iiiC 25.8 — age, comorbidity index, tumor size, number of 

dissected and positive lymph nodes, CT + RT
Black et al27 single 62 i–iV 52 58.8 Depth of myometrial invasion, tumor stage
solmaz et al28 single 46 i–iV — 17.4 lVsi for Os, lVsi and optimal cytoreduction 

for PFs
Rauh-hain et al30 single 79 iii–iV 23 — Cytoreduction, platinum-based therapy
Thomas et al31 single 125 iiiC–iV — — Optimal cytoreduction, chemotherapy
Viswanathan et al32 single 135 i–iV 66 45.2 Paclitaxel–platinum chemotherapy

Radiation only for RFs
Winer et al33 Multi 232 i–iV — 25 lVsi
Fader et al37 Multi 206 i–ii 34 21 Chemotherapy for PFs, age, substage, and 

chemotherapy for Os
Van der Putten et al40 single 127 i 25 14.2 Myometrial invasion
Boyraz et al44 Multi 182 i–iV 31 39.3 Adjuvant therapy for endometrium-confined 

disease improves neither PFs nor Os
hong et al47 Multi 5,432 i — — Brachytherapy and chemotherapy with lymph 

node dissection for Os

Abbreviations: CT, chemotherapy; FigO, international Federation of gynecology and Obstetrics; lVsi, lymphatic vascular space invasion; Os, overall survival; PFs, 
progression-free survival; RFs, recurrence-free survival; RT, radiotherapy; UPsC, uterine papillary serous carcinoma.
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Supplementary materials

Table S1 The spreading pattern of mixed UPsC patients with advanced stage (n=27)

Case Metastatic site Uterine histological type Stage Histological type at 
metastatic site

1 anterior rectal wall, bilateral ovaries, bilateral 
parametrium

g2-3 eeC + UPsC iiiB sC + g2-3 eeC

2 Pln UPsC + CCC iiiC1 sC

3 Paln UPsC + CCC iiiC2 hard to identify

4 great omentum, bilateral adnexectomy, right 
parametrium, Pln

UPsC + g2eeC iVB sC

5 Bilateral ovaries, Pln, Paln g2eeC + UPsC iiiC1 sC

6 Right ovary, great omentum, appendix, rectum, bladder UPsC + carcinosarcoma iVB Carcinosarcoma

7 sigmoid colon, omentum, bladder, rectum, Pln UPsC + CCC + g3eeC iVB sC

8 Bilateral fallopian tube g1-2eeC + UPsC iiia sC

9 Pln UPsC + CCC iiiC1 sC

10 Paln g3eeC + UPsC iiiC2 sC

11 left adnexectomy, bilateral parametrium, Pln g2-3eeC + UPsC iiiC1 sC

12 Pln, Paln, bilateral adnexectomy, appendix, great 
omentum, sigmoid colon

UPsC + g2-3 eeC iVB sC + g3eeC

13 Pln g2eeC + UPsC iiiC1 sC

14 left ovary CCC + UPsC iiia CCC

15 Right ovary, omentum, sigmoid colon, appendix, right 
fallopian tube, Douglas pouch

UPsC + g1eeC iVB sC

16 great omentum, left ovary g2eeC + UPsC iVB g2eeC + sC

17 Pln UPsC + high-grade sarcoma iiiC1 sC

18 Pln, Paln UPsC + g2eeC iVa sC

19 Bilateral ovaries g2eeC + UPsC iiia sC + g2eeC

20 Pln UPsC + g1eeC iiiC1 sC

21 Pln UPsC + hgess iiiC1 sC

22 Pln UPsC + g1eeC iiiC1 sC

23 Bilateral fallopian tubes g3eeC + UPsC iiia hard to identify

24 Bilateral adnexectomy, great omentum, bilateral 
parametrium, Pln, Paln

UPsC + g1eeC iVB sC

25 Right parametrium g2eeC + UPsC iiiB sC

26 Bilateral parametrium, appendix, omentum, bilateral 
fallopian tubes, Pln, Paln, small intestine

g2eeC + UPsC iVB sC + g2eeC

27 Bilateral ovaries, bilateral parametrium UPsC + carcinosarcoma iiiB sC + carcinosarcoma

Abbreviations: CCC, clear cell carcinoma; eeC, endometrioid endometrial cancer; hgess, high-grade endometrial stromal sarcoma; Paln, para-aortic lymph node; Pln, 
pelvic lymph node; sC, serous carcinoma; UPsC, uterine papillary serous carcinoma.
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Table S2 Discordant cases according to the pathology of diagnostic and hysterectomy specimens

Case Pathology of diagnostic specimen Pathology of hysterectomy specimen Upgrading of EEC

Histological type Grade of EEC Histological type Grade of EEC

1 g2-3eeC 2–3 UPsC
2 CCC UPsC + CCC
3 ein UPsC
4 g1eeC 1 UPsC + CCC
5 eeC Unknown UPsC
6 g1eeC 1 UPsC
7 g2eeC 2 g3eeC + UPsC 3 Yes
8 g2eeC 2 g2eeC + UPsC 2
9 eeC Unknown UPsC
10 eeC Unknown UPsC
11 eeC Unknown UPsC
12 ein UPsC
13 eeC Unknown UPsC
14 g2-3eeC 2–3 g2eeC + UPsC 2
15 g2-3eeC 2–3 g3eeC + UPsC 3
16 g2eeC 2 g2-3eeC + UPsC 2–3 Yes
17 g2eeC 2 g2eeC + UPsC 2
18 g1eeC 1 g2eeC + UPsC 2 Yes
19 CCC UPsC
20 g1eeC 1 UPsC + g1eeC 1
21 Cis UPsC
22 normal endometrium UPsC
23 ein UPsC
24 normal endometrium g2eeC + UPsC 2
25 g3eeC 3 g3eeC + UPsC 3
26 g3eeC 3 UPsC
27 ein g2-3eeC + UPsC 2–3
28 g1eeC 1 g1eeC + UPsC 1
29 g1eeC 1 g2eeC + UPsC 2 Yes
30 CCC UPsC
31 CCC UPsC + CCC

Abbreviations: CCC, clear cell carcinoma; Cis, carcinoma in situ; eeC, endometrioid endometrial cancer; ein, endometrial intraepithelial neoplasia; UPsC, uterine papillary 
serous carcinoma.
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Table S3 Univariate analysis of PFs and Os in the patients with stage i UPsC

Characteristics PFS OS

HR (95%) P-value HR (95%) P-value

age at diagnosis
 <62 (n=15) 1 1

 ≥62 (n=22) 1.05 (0.16–3.63) 0.64 2.22 (0.23–21.40) 0.49
Ca 125 level
 normal (n=31) 1

 elevated (n=6) 1.63 (0.31–8.61) 0.56 4.65 (0.65–33.12) 0.12
Depth of myometrial invasion
 ≤1/2 (n=30) 1 1

 >1/2 (n=7) 2.31 (0.42–12.72) 0.34 4.98 (0.70–35.50) 0.11
Tumor size
 <4 cm (n=28) 1 1

 ≥4 cm (n=9) 3.97 (0.30–52.9) 0.29 4.87 (0.25–42.20) 0.29
Postoperative treatment
 Observation (n=8) 1 1

 adjuvant therapy (n=29) 0.18 (0.03–1.13) 0.067 0.32 (0.04–2.24) 0.25
Complete surgical staging
 no (n=6) 1 1

 Yes (n=31) 0.47 (0.08–2.68) 0.39 0.05 (0.01–0.51) 0.037

Note: Statistically significant values are shown in bold.
Abbreviations: Ca, cancer antigen; Os, overall survival; PFs, progression-free survival; UPsC, uterine papillary serous carcinoma.
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