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Background: Thinking of the rarity and malignancy of gynecologic tract carcinosarcomas 
(GTCS), the aim of the study was to investigate the possible predictors of relapse-free 
survival (RFS) and overall survival (OS) for GTCS patients.
Methods: We performed a retrospective cohort study of women with GTCS at our hospital 
between January 2009 and December 2013. We used the Kaplan–Meier method to calculate 
RFS and OS, and Cox regression analysis to define the survival effects of risk factors.
Results: A total of 45 GTCS patients were included in the study. The median follow-up time 
was 46 months. Cox regression analysis showed that lymph node metastasis was significantly 
associated with worse RFS (HR: 3.145; 95%CI: 1.181–8.378; P=0.022) and OS (HR: 4.065; 
95%CI: 1.57–10.524; P=0.004). Pelvic lymphadenectomy had a favorable RFS (HR: 0.213; 
95%CI: 0.057–0.796; P= 0.021).
Conclusion: Lymph node metastasis significantly affected the prognosis of uterine carci-
nosarcoma. Pelvic lymphadenectomy could reduce the relapse rate of GTCS patients.
Keywords: pelvic lymphadenectomy, relapse-free survival, overall survival, gynecologic 
tract carcinosarcomas

Introduction
Gynecologic tract carcinosarcomas (GTCS), composed both of sarcomatous and of 
carcinomatous components of high grade, and previously known as malignant 
mixed Müllerian tumors.1,2 Traditionally, GTCS was regarded as a subtype of 
uterine sarcoma; however, its origin remained controversial. Many researchers 
believed it to be a type of metaplastic endometrial carcinoma with very similar 
clinical features to it, including symptoms of postmenopausal vaginal bleeding, 
aggressive behavior, and poor prognosis.3 Carcinosarcomas were also reclassified 
by the International Federation of Gynecology and Obstetrics (FIGO) as an aggres-
sive type of endometrial cancer.4 GTCS typically affected postmenopausal women, 
rarely occurring in women <40 years old.5,6 The spread of GTCS was similar to that 
of high-grade endometrial carcinoma, and they shared similar risk factors, such as 
obesity, nulliparity, and estrogen use.3 It was classified as an endometrial carcinoma 
because of its high malignancy.7,8 The five-year survival rate of uterine carcino-
sarcomas was 30%; in stage I, in which tumor was limited to the uterus, the five- 
year survival rate was only 50%.9 Surgery was the first-line therapy; according to 
the 2016 National Comprehensive Cancer Network (NCCN),10 the standard therapy 

Correspondence: Liangqing Yao  
Obstetrics and Gynecology Hospital of 
Fudan University, Shanghai 200011, 
People’s Republic of China  
Tel/Fax +86-021-33189900  
Email sherryye1217@163.com

submit your manuscript | www.dovepress.com Cancer Management and Research 2020:12 10781–10788                                              10781

http://doi.org/10.2147/CMAR.S267128 

DovePress © 2020 Ye et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Cancer Management and Research                                                       Dovepress
open access to scientific and medical research

Open Access Full Text Article

http://orcid.org/0000-0001-6411-8073
mailto:sherryye1217@163.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


for uterine carcinoma was surgery, including hysterectomy 
and bilateral salpingo oophorectomy. However, the rarity 
of GTCS made them account for fewer than 5% of endo-
metrial cancer diagnoses.11 Because of its unfavorable 
prognosis, many researchers believed that staging surgery, 
even tumor reduction should be carried out, along with the 
adjuvant therapy, such as chemotherapy or radiotherapy or 
both. But there were still controversies about therapy of 
GTCS. In the related studies of GTCS, there were only 
some small, retrospective studies. Across studies, FIGO 
staging has long been considered as a predictor of poor 
prognosis.12 The purpose of this study was to identify 
factors in Chinese GTCS patients that are associated with 
the survival outcome.

Materials and Methods
Patient Population
This single-center, retrospective cohort study included 
patients diagnosed with GTCS, they underwent surgery 
at the Obstetrics and Gynecology Hospital of Fudan 
University between January 2009 and December 2013. 
Patients who underwent other therapies before surgery, 
such as chemotherapy or radiotherapy, or who also had 
other types of carcinoma were excluded from this study. 
All pathology was reviewed by the gynecologic patholo-
gist of our hospital to confirm histology according to the 
2015 World Health Organization (WHO) pathological 
classifications.13 The study was approved by the review 
board of the Obstetrics and Gynecology Hospital of Fudan 
University.

The patient clinical records were reviewed, and the 
following information was recorded: patient age; symp-
toms; preoperation curettage; disease stage according to 
the 2014 FIGO staging system for endometrial 
carcinoma;14 type of surgical treatment, lymph node status 
and follow-up data, including the recurrence time, site of 
focus, and date of death. For those who underwent incom-
plete surgical staging, stage was based on the macroscopic 
pathologic findings, with unevaluated areas considered 
negative for metastatic lesions.

Statistical Analysis
The statistical analysis was performed with SPSS 19 (IBM 
Corporation, Armonk, NY, USA). Descriptive statistics 
and comparative statistics were used for clinical character-
istics, continuous or categorical variables of the cohort, 
respectively, the latter contains Student’s t-test, Wilcoxon 

rank-sum test, chi-squared or Fisher’s exact tests. Survival 
data were assessed using Kaplan-Meier method, log-rank 
test was used to distinguish hypothesis. Overall survival 
referred to the day the diagnosis began to the day of loss of 
follow-up or death; recurrence-free survival meant from 
the time of diagnosis until the day of relapse or death. Cox 
multivariate regression was used to evaluate prognostic 
factors, P-values of 0.05 or less were considered 
significant.

Results
A total of 45 patients with carcinosarcomas in the uterus 
were identified, their basic characteristics are shown in 
(Table 1). The median age was 57 years (range: 18–79). 
Thirty-two (71.1%) cases were postmenopausal. The main 
reason for seeking medical advice was irregular vaginal 
bleeding, which occurred in 33 patients (73.3%), followed 
by watery drainage, which occurred in eight patients 
(17.8%), others such as abdominal distention or abdominal 
mass in two patients (8.9%). Thirty-two of them had 
curettage before surgery, only 21 of 32 patients were 
diagnosed with carcinosarcoma, the remaining 11 patients 
were diagnosed with endometrium carcinoma.

Except for the six cases that did not undergo lympha-
denectomy, the remaining 39 patients underwent complete 
surgical staging, including hysterectomy and bilateral sal-
pingo oophorectomy and lymphadenectomy, of which 
seven of them underwent both pelvic lymphadenectomy 
and para-aortic lymphadenectomy. Among 39 patients 
who underwent complete surgical staging, nine patients 
were found to have nodal metastasis (20%). According to 
the current 2014 FIGO staging system, 22 (48.9%), seven 
(15.6%), 13 (28.9%), and three (6.7%) patients had stage I, 
II, III, and IV disease, respectively.

A total of 39 patients underwent chemotherapy after 
surgery, generally a combination of platinum, ifosfamide, 
and paclitaxel.

The median duration of follow-up was 46 months 
(range: 0.5–151) and 18 patients (40%) had disease recur-
rence. The recurrences were observed in the pelvis 
alone in 13 patients and in the vaginal cuff, abdominal 
cavity, lymph node, both vaginal cuff and lymph node, 
lung, and brain in one patient each.

According to the univariate Cox regression analysis of 
all patients, lymph node metastasis (LNM) and FIGO 
staging were found to have a significant impact on prog-
nosis, both OS and RFS, drawing a survival curve with 
Kaplan–Meier curves (P=0.004 and P=0.01, P=0.003 and 
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P=0.011, seen in Table 2, Figures 1 and 2). 
Lymphadenectomy was found to have a significant impact 
on RFS (P=0.02, seen in Table 2, Figure 3). Cox regres-
sion analysis showed that only pelvic lymphadenectomy 
was associated with favorable RFS (HR: 0.213; 95%CI: 
0.057–0.796; P=0.021), LNM was significantly associated 

with worse RFS and OS (HR: 3.145; 95%CI: 1.181–8.378; 
P=0.022 and HR: 4.065; 95%CI: 1.57–10.524; P=0.004). 
(Table 3). Six of 45 patients did not undergo lymphade-
nectomy (Table 4). Three patients were stage IV, two 
patients were stage I, one patient were stage III. Except 
one patient who was at stage I who did not relapse, almost 
all of them relapsed soon after surgery, and soon died 
because of the relapse.

Discussion
Despite progression in cancer screening and therapies over 
the past few decades, not much progress has been made 
regarding GTCS. The best treatment protocol for GTCS 
was still lacking and the prognostic factors are not yet well 
known.

Park et al15 also performed a retrospective study of 41 
uterine CS to evaluate the effect of pelvic and para-aortic 
lymphadenectomy on prognosis; the patients had no 
obvious metastasis beyond the uterus during surgery and 
received complete surgical staging. After the staging pro-
cedure, nearly 7% of patients had para-aortic lymph node 
metastasis, but no pelvic lymph node metastasis at the 
same time, approximately 24-55% of patients with pre- 
operative uterine confined CS were upstaging, and 20-38% 
of upstaged patients due to pelvic and/or para aortic lymph 
node metastases. Therefore, the author suggested that 
lymph node metastasis of the uterine CS may be skipped, 
pelvic and para-aortic lymphadenectomy should be per-
formed in patients with apparent early uterine CS, espe-
cially in those with myometrial invasion over 1/2 or with 
lymphovascular space invasion (LVSI). The author pro-
posed that, even though no obvious focus was visible 
beyond the uterus during surgery, upstaged pathology 
was possible after surgery.

One single-center retrospective study was carried out 
to assess the prognostic factors affecting survival of 
Chinese patients with GTCS. The results revealed that 
pelvic lymphadenectomy is significantly associated with 
RFS and OS, LNM is significantly associated with OS and 
FIGO staging is significantly associated with RFS. Of the 
entire cohort, 10 were diagnosed with LNM, correspond-
ing to a rate of 18.87%, the results were similar to our 
study. Among the 45 cases of uterine CS, 25 were classi-
fied as stage I after complete surgical staging during post-
operative follow-up, three of which had metastasized 
beyond the uterus; one recurred a month after surgery, 
the earliest such recurrence. Three cases of uterine CS 
had no obvious LNM during surgery, but were diagnosed 

Table 1 Demographic, Clinicopathologic, Treatment and 
Recurrence Data

Characteristics Gynecologic Tract 
Carcinosarcomas Patients (n=53)

Age (years)

Median (range) 57 (18–79)

Menopause status

Premenopausal 13 (28.9)
Postmenopausal 32 (71.1)

Symptoms 

Irregular bleeding 

Vaginal drainage 
Others 

Preoperative diagnosis 

Carcinosarcoma 
Endometrium carcinoma 

unknown

33 (73.3) 

8 (17.8) 

4 (8.9) 
21 (46.7) 

11 (24.4) 

9 (20)

Lymphadenectomy

Pelvic 32 (71.1)

Pelvic and para-aortic 7 (15.6)
Not performed 6 (13.3)

FIGO stage
I 22 (48.9)

II 7 (15.6)

III  
IV

13 (28.9) 
3 (6.7)

Chemotherapy
Performed 39 (86.7)

Not performed 6 (13.3)

Lymph nodes

Negative 36 (80)

Positive 9 (20)

Recurrence

No 27 (60)
Yes 18 (40)

Survival
Dead 19 (42.2)

Alive 26 (57.8)

Follow-up time (months)

Median (range) 46 (0.5–151)
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with it after pathology and were upstaged to stage III. 
Therefore, lymph node metastases could be found in uter-
ine CS by pathology despite the obvious or lack of metas-
tasis during surgery; thus, complete surgical staging is 
necessary even for obvious early stage uterine CS. In 
uterine CS, deep muscularis invasion, focus beyond the 
uterus, and LNM were risk factors for both progression- 

free survival (PFS) and OS; deep muscularis invasion and 
focus beyond the uterus were positively related to LNM 
(related rate: 0.45; P<0.05). Therefore, for those patients 
with one of the first two risk factors, pelvic and para-aortic 
lymphadenectomy may be necessary.16–18

All these precedent studies showed that lymph node 
dissection was important for the prognosis of 

Table 2 Univariate Cox Regression Analysis for RFS and OS

Characteristics Recurrence-free Survival Overall Survival

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

Menopause status

Premenopausal Ref Ref
Postmenopausal 1.099(0.392-3.083) 0.858 1.143(0.411-3.176) 0.798

lymphadenectomy
Not performed Ref Ref

pelvic 0.247(0.086-0.711) 0.02 0.446(0.146-1.361) 0.156

pelvic and para-aortic 0.936(0.352-2.49) 0.895 1.898(0.744-4.842) 0.18

Preoperative diagnosis

Carcinosarcoma Ref 0.872 Ref 0.227
Endometrium carcinoma 1.063(0.506-2.231) 1.561(0.758-3.215)

unknown

FIGO stage

I Ref 0.035 Ref 0.014

II 0.137(0.031-0.595) 0.008 0.104(0.024-0.45) 0.002
III  

IV

0.202(0.033-1.241) 

0.466(0.12-1.807)

0.084 

0.269

0.142(0.023-0.889) 

0.342(0.087-1.339)

0.037 

0.123

Chemotherapy

Not performed Ref Ref
Performed 0.039(0.000-13.346) 0.276 0.039(0.00-10.766) 0.258

Lymph nodes
Negative Ref Ref

Positive 3.534(1.359-9.236) 0.01 4.065(1.57-10.024) 0.004

Abbreviations: OS, overall survival; RFS, relapse-free survival.

Figure 1 The analysis between lymph node metastasis and RFS, OS by univariate Cox regression analysis (P=0.01 and P=0.004).
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carcinosarcoma and should not be avoided in patients 
without macroscopic lymph node enlargement, as for the 
patients who had risk factors, such as deep muscularis 

infiltration, extrauterine metastatic lesions, or visible to 
the naked eye lymph node enlargement, lymphadenectomy 
was particularly important.

Figure 2 The analysis between stage and RFS, OS by univariate Cox regression analysis (P=0.011 and P=0.003).

Figure 3 The analysis between lymphadenectomy and RFS, OS by univariate Cox regression analysis (P=0.02 and P=0.156).

Table 3 Multivariate (Stepwise Variable Selection) Cox Regression Analysis for RFS and OS

Characteristics Recurrence-free Survival Overall Survival

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

Lymph nodes Mt
Negative Ref Ref

Positive 3.145(1.181-8.378) 0.022 4.065(1.57-10.524) 0.004

Menopause status

Premenopausal Ref Ref

Postmenopausal 0.702(0.222-2.214) 0.542 0.776(0.251-2.402) 0.660

lymphadenectomy

Not performed Ref Ref
pelvic 0.213(0.057-0.796) 0.021 0.426(0.121-1.501) 0.184

FIGO stage
I Ref 0.433 0.238

II 0.92(0.117-7.253) 0.937 0.104(0.024-0.450) 0.227

III  
IV

1.88(0.134-26.323) 
2.864(0.36-22.821)

0.639 
0.320

0.142(0.023-0.889) 
0.342(0.087-1.339)

0.984 
0.824

Abbreviations: Mt, metastasis; OS, overall survival; RFS, relapse-free survival.
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However, in our study, lymphadenectomy was not sig-
nificantly associated with OS in multivariate analysis, 
perhaps because of the small cohort size, the rarity of 
this malignancy, or short period of follow-up.

Regarding the biological similarities between GTCS 
and an endometrial cancer with a de-differentiated compo-
nent rather than a sarcoma, the optimal therapy was sur-
gery, the adjuvant therapy after surgery still needs more 
clinical trials.

Cantrell et al19 analyzed 52,630 cases, aimed at study-
ing whether the adjuvant therapy, chemotherapy with or 
without radiation can improve the prognosis of GTCS, the 
results were unclear.

Artioli et al4 also explored similar questions, they 
reviewed five different studies about adjuvant therapy 
after surgery, the results showed that chemotherapy and 
radiotherapy had an uncertain effect, chemotherapy alone 
or combined with radiotherapy seemed to have a good 
effect on prognosis, both RFS and OS in stage III and IV 
GTCS.

These results above were similar to our study, because 
of the rarity of this type of uterine malignant tumors, more 

trials and deeper studies into whether chemotherapy and 
some other adjuvant therapies could be helpful to prog-
nosis are still needed.20

The small number of cases and lack of long-term 
follow-up were the major limitations of this study. The 
rarity of this kind of malignancy should also be consid-
ered. Therefore, additional research to include prospective 
studies with large sample sizes and systematic follow-ups 
are urgently needed.

In conclusion, LNM was an important prognostic 
factor for poor OS in GTCS patients. The results in 
our study reveal that pelvic lymphadenectomy might 
have a better effect on RFS of patients with GTCS. 
However, future meta-analysis is urgently needed, and 
in the hope that deeper analysis would help us to know 
prognostic factors better, and also find the best manage-
ment for GTCS.

Conclusion
LNM were associated with RFS and OS in GTCS patients 
significantly. Pelvic lymphadenectomy could reduce 
relapse and prolong RFS significantly.

Table 4 Clinical Data of Six Patients without Lymphadenectomy

Number Age 
(Years)

Symptom Surgical Method Stage Chemotherapy Relapse Survival RFS 
(Months)

OS 
(Months)

1 45 Abdominal 

distension

TH+unilateral 

adnexectomy

III Yes Yes No 2 24

2 63 Abnormal 

vaginal 

bleeding

TH+bilateral 

adnexectomy+ 

omentectomy+ appendix 
resection

IV Yes Yes No 6 12

3 73 Abnormal 

vaginal 

bleeding

TH+bilateral 

adnexectomy+ 

peritoneal biopsy

IV Yes Yes No 4 18

4 79 Abnormal 

vaginal 
bleeding

TH+bilateral 

adnexectomy

I No No Yes 82 82

5 63 Abdominal 
distension

TH+bilateral 
adnexectomy+ appendix 

resection

I Yes Yes No 3 18

6 61 Abnormal 

vaginal 

bleeding

TH+ Bilateral 

adnexectomy+ 

omentectomy+ pelvic 
mass resection+ PA 

lymph-nodes biopsy

IV Yes Yes No 3 6

Abbreviations: PA lymph nodes, para-aortic lymph nodes; TH, total hysterectomy.
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