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Study Results Study 
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1. Moher, D., A. Liberati, J. Tetzlaff, et al., 
Preferred reporting items for systematic 
reviews and meta-analyses: the PRISMA 
statement. PLoS Med, 2009. 6(7): p. 
e1000097 

Review/Other- Tx N/A An international group that 
included experienced authors 
and methodologists developed 
PRISMA (Preferred Reporting 
Items for Systematic reviews 
and Meta-Analyses) as an 
evolution of the original 
QUOROM guideline for 
systematic reviews and meta-
analyses of evaluations of health 
care interventions. 

N/A 4 

2. Jones, J. and D. Hunter, Consensus methods 
for medical and health services research. 
BMJ, 1995. 311(7001): p. 376-80 

Review/Other- Tx N/A Two consensus methods 
commonly adopted in medical, 
nursing, and health services 
research--the Delphi process and 
the nominal group technique 
(also known as the expert 
panel)--are described, together 
with the most appropriate 
situations for using them; an 
outline of the process involved 
in undertaking a study using 
each method is supplemented by 
illustrations of the authors' work. 

N/A 4 

3. Cronin, K.A., et al., Annual Report to the 
Nation on the Status of Cancer, part I: 
National cancer statistics. Cancer, 2018. 

Review/Other- Tx N/A Cancer statistics N/A 4 

4. El-Nashar, S.A.M., A., Uterine 
carcinosarcoma. Clinical Obstetrics & 
Gynecology, 2011. 54(2): p. 292-304. 

Review/Other- Tx N/A Review management of uterine 
carcinosarcoma 

N/A 3 

5. Fader, A.N., et al., Impact of histology and 
surgical approach on survival among 
women with early-stage, high-grade uterine 
cancer: an NRG Oncology/Gynecologic 
Oncology Group ancillary analysis. 
Gynecologic oncology, 2016. 143(3): p. 
460-465. 

Observational- Tx 2600 Paients We sought to analyze the 
clinicopathologic features, 
recurrence patterns and survival 
outcomes of women with high-
grade uterine cancer (UC) 
enrolled on The Gynecologic 
Oncology Group (GOG) LAP2 
trial. 

Of the 2600 patients enrolled in LAP-2, 
753 patients had high-grade UC: 350 
had ENDO, 289 had USC, 42 had CC 
and 72 had CS. Compared with the 
ENDO cohort, those with other high-
grade subtypes were older (p<0.001) 
and were more likely to have positive 
peritoneal cytology (p<0.001), positive 
lymph nodes (p=0.05) and higher 
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disease stage on final pathology 
(p<0.001). With a median follow-up 
time of 60months, compared to patients 
with ENDO, those with USC, CCC and 
CS subtypes had higher recurrence rates 
(p<0.001), extra-pelvic recurrences 
(p<0.001) and poorer PFS (p<0.001) 
and OS (p<0.001). Those diagnosed 
with USC and CS experienced the worst 
survival outcomes (p=0.003). Patterns 
of recurrence and survival were not 
different in those staged with LSC vs 
LAP. On multivariable analysis, age, 
stage, pelvic washings and Type II 
histology were independently and 
adversely associated with survival 

6. Vaccarello, L.C., J. P., Presentation and 
management of carcinosarcoma of the 
uterus. Oncology (Williston Park), 1992. 
6(5): p. 45-9; discussion 53-4, 59. 

Review/Other- Tx N/A Review the presentation and 
management of uterine 
carcinosarcoma 

N/A 3 

7. Harano, K.H., A.; Yunokawa, M.; 
Nakamura, T.; Satoh, T.; Nishikawa, T.; 
Aoki, D.; Ito, K.; Ito, K.; Nakanishi, T.; 
Susumu, N.; Takehara, K.; Watanabe, Y.; 
Watari, H.; Saito, T., Optimal cytoreductive 
surgery in patients with advanced uterine 
carcinosarcoma: A multi-institutional 
retrospective study from the Japanese 
gynecologic oncology group. Gynecologic 
Oncology, 2016. 141(3): p. 447-453. 

Observational- Tx 225 patients The objective of this study was 
to determine the impact of 
optimal surgery on advanced 
UCS patient survival. 

A total of 225 UCS patients (median 
age, 63years) were identified, including 
136 (60%) with stage III and 89 (40%) 
with stage IV disease. Among these 
patients, 170 (76%) received optimal 
cytoreductive surgery. The median 
follow-up time was 19months. The 
median PFS was 11.5months (95% 
confidence interval [CI], 10.6-13.4) and 
8.1months (95% CI, 5.1-9.5) for patients 
who received optimal and suboptimal 
cytoreductive surgery, respectively 
(P<0.0001). The median OS was 
37.9months (95% CI, 28.3-not reached) 
and 18months (95% CI, 9.6-21) for 
patients who received optimal and 
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suboptimal cytoreductive surgery, 
respectively (P<0.0001). Residual tumor 
>1cm was associated with worse OS 
while pelvic lymph node dissection was 
associated with improved OS.; 

8. Schiavone, M.B.Z., O.; Zhou, Q.; Leitao, M. 
M., Jr.; Levine, D. A.; Soslow, R. A.; 
Alektiar, K. M.; Makker, V.; Iasonos, A.; 
Abu-Rustum, N. R., Survival of Patients 
with Uterine Carcinosarcoma Undergoing 
Sentinel Lymph Node Mapping. Annals of 
Surgical Oncology, 2016. 23(1): p. 196-202. 

Observational- Tx 136 Patients This study was designed to 
evaluate the outcome of 
patients with uterine 
carcinosarcoma undergoing 
sentinel lymph node (SLN) 
mapping. 

We identified 136 patients with uterine 
carcinosarcoma who had undergone 
lymph node evaluation; 48 had surgical 
staging with SLN mapping and 88 had 
routine lymphadenectomy consisting of 
pelvic and/or para-aortic lymph node 
dissection. Stage distribution for the 
SLN group included: stage I, 31 (65 %); 
stage II, 1 (2 %); stage III, 11 (23 %); 
stage IV, 5 (10 %). Stage distribution 
for the non-SLN group included: stage I, 
48 (55 %); stage II, 4 (4 %); stage III, 19 
(22 %); stage IV, 17 (19 %) (p = 0.4). 
Median number of lymph nodes 
removed was 8 and 20, respectively (p 
<= 0.001). Median number of positive 
nodes was similar between the groups (p 
= 0.2). Of the 67 patients who had a 
documented recurrence, 14 of 20 (70 %) 
in the SLN and 34 of 47 (74 %) in the 
non-SLN group demonstrated a 
distant/multifocal pattern of recurrence. 
There was no difference in median 
progression-free survival between the 
groups (23 vs. 23.2 months, 
respectively; p = 0.7). 

3 

9. Harano, K.H., A.; Yunokawa, M.; 
Nakamura, T.; Satoh, T.; Nishikawa, T.; 
Aoki, D.; Ito, K.; Ito, K.; Nakanishi, T.; 
Susumu, N.; Takehara, K.; Watanabe, Y.; 
Watari, H.; Saito, T., Prognostic factors in 

Observational- Tx 486 Patients Uterine carcinosarcomas 
(UCSs) are rare and aggressive 
tumors. The prognostic factors 
are not sufficiently known. 

A total of 486 patients (median age 65 
years) were identified-224 (46 %) were 
stage I, 32 (7 %) were stage II, 139 (28 
%) were stage III, and 91 (19 %) were 
stage IV. Among them, 277 (57 %) had 
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patients with uterine carcinosarcoma: a 
multi-institutional retrospective study from 
the Japanese Gynecologic Oncology Group. 
International Journal of Clinical Oncology, 
2016. 21(1): p. 168-76. 

disease recurrence. Median disease-free 
survival (DFS) was 16.4 months [95 % 
confidence interval (CI) 15.7-27.2], and 
median overall survival (OS) was 72.0 
months (95 % CI 43.0-not reached). In 
total, 454 (94 %) patients received 
adjuvant treatment, and 440 (91 %) 
received adjuvant chemotherapy. In 
multivariate analysis, stage III-IV 
disease, CA-125 level, and 
lymphovascular space invasion (LVSI) 
were significantly associated with 
shorter median DFS. Stage III-IV 
disease, performance status 2-4, >=50 % 
myometrial invasion depth, and 
postsurgical residual tumor size >1 cm 
were significantly associated with 
shorter median OS. Conversely, pelvic 
lymph node lymphadenectomy was 
associated with improved DFS and OS. 

10. Lee, H.J.P., J. Y.; Lee, J. J.; Kim, M. H.; 
Kim, D. Y.; Suh, D. S.; Kim, J. H.; Kim, Y. 
M.; Kim, Y. T.; Nam, J. H., Comparison of 
MRI and 18F-FDG PET/CT in the 
preoperative evaluation of uterine 
carcinosarcoma. Gynecologic Oncology, 
2016. 140(3): p. 409-14. 

Observational- Dx 56 lesions To compare the validities of 
magnetic resonance imaging 
(MRI) and (18)F-fluoro-
deoxyglucose positron emission 
tomography/computed 
tomography ((18)F-FDG 
PET/CT) in preoperative 
evaluation of uterine 
carcinosarcoma 

For detecting primary tumor lesions 
(n=56), the sensitivity, specificity, 
accuracy, positive predictive value, and 
negative predictive value for (18)F-FDG 
PET/CT versus MRI were 98.1% versus 
98.1% (P=1.000), 33.3% versus 100% 
(P=0.157), 94.6% versus 98.2% 
(P=0.500), 96.3% versus 100%, and 
50% versus 75%, respectively. For 
paraaortic LN areas, the values were 
77.8% versus 51.9% (P=0.016), 90.2% 
versus 100% (P=0.025), 85.9% versus 
83.3% (P=0.774), 80.8% versus 100%, 
and 88.5% versus 79.7%, respectively. 
For pelvic LN areas, the values were 
61.1% versus 50% (P=0.125), 86.8% 
versus 89.5% (P=0.727), 78.6% versus 
76.8% (P=0.774), 68.8% versus 69.2%, 
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and 82.5% versus 79.1%, respectively. 
For extrauterine disease, the patient-
based values for (18)F-FDG PET/CT 
were 100%, 78.9%, 85.7%, 69.2%, and 
100%, respectively. 

11. Versluis, M.A.C.P., C.; van der Aa, M. A.; 
de Bruyn, M.; Hollema, H.; Nijman, H. W., 
Lymphadenectomy and Adjuvant Therapy 
Improve Survival with Uterine 
Carcinosarcoma: A Large Retrospective 
Cohort Study. Oncology, 2018. 95(2): p. 
100-108. 

Observational- Tx 1140 patients Uterine carcinosarcoma is a 
rare, aggressive subtype of 
endometrial cancer. Treatment 
consists of hysterectomy, 
bilateral salpingo-
oophorectomy, and 
lymphadenectomy (LND). The 
survival benefit of LND in 
relation to adjuvant radio- 
and/or chemotherapy is unclear. 
We evaluated the impact of 
LND on survival in relation to 
adjuvant therapy in uterine 
carcinosarcoma 

Overall survival (OS) had improved 
after total abdominal hysterectomy with 
bilateral salpingo-oophorectomy with 
LND > 10 (HR 0.62, 95% CI 0.47-0.83). 
Adjuvant therapy was related to OS with 
an HR of 0.64 (95% CI 0.54-0.75) for 
radiotherapy, an HR of 0.65 (95% CI 
0.48-0.88) for chemotherapy, and an HR 
of 0.25 (95% CI 0.13-0.46) for 
radiochemotherapy. Additionally, 
adjuvant treatment was related to OS 
when lymph nodes were positive (HR 
0.22, 95% CI 0.11-0.42), but not when 
they were negative. 

3 

12. Nemani, D.M., N.; Guo, M.; Lin, L., 
Assessing the effects of lymphadenectomy 
and radiation therapy in patients with 
uterine carcinosarcoma: a SEER analysis. 
Gynecologic Oncology, 2008. 111(1): p. 82-
8. 

Observational- Tx 1855 patients The purpose of this analysis is 
to determine the pathologic 
prognostic factors and 
treatment outcome of patients 
with carcinosarcoma of the 
uterus. 

AJCC stage of all patients was as 
follows: 65% Stage I (n=1099), 14% 
Stage II (n=245), 21% Stage III 
(n=353). 57% (n=965) patients 
underwent LND. The median number of 
lymph nodes removed was 12 
(SD=10.2); 119 (14%) patients had 
positive lymph nodes. Five-year overall 
survival (OS), disease free survival, and 
median survival were significantly 
improved for patients receiving lymph 
node dissection (LND) as compared to 
patients that received no LND, 
irrespective of radiotherapy. Adjuvant 
radiation therapy had no improvement 
on overall survival regardless of LND. 
There was no overall survival benefit to 
the addition of radiotherapy regardless 
of whether patients underwent a lymph 
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node dissection or not. Age, race, 
marital status, lymph node dissection 
and stage were predictive of survival on 
multivariate analysis. 

13. Temkin, S.M.H., M.; Lee, Y. C.; Abulafia, 
O., Early-stage carcinosarcoma of the 
uterus: the significance of lymph node 
count. International Journal of 
Gynecological Cancer, 2007. 17(1): p. 215-
9. 

Observational- Tx 47 patients The purpose of this study was 
to identify and analyze 
prognostic pathologic features 
and treatment outcomes in 
patient with stages I and II 
carcinosarcoma of the uterus. 

Forty-seven patients with stages I and II 
carcinosarcoma of the uterus were 
identified. Age, heterologous or 
homologous histology, and type of 
adjuvant treatment were not associated 
with recurrence or survival. Depth of 
myometrial invasion was found to 
correlate to disease-free survival but not 
overall survival. The number of lymph 
nodes collected correlated to risk of 
recurrence and survival. Disease-free 
and overall survival were greater in 
patients with higher lymph node count. 

3 

14. Vorgias, G. and S. Fotiou, The role of 
lymphadenectomy in uterine 
carcinosarcomas (malignant mixed 
mullerian tumours): a critical literature 
review. Archives of Gynecology & 
Obstetrics, 2010. 282(6): p. 659-64. 

Review/Other- Tx N/A Uterine carcinosarcomas are 
rare and highly aggressive 
tumours. Although surgery is 
the cornerstone of treatment, 
the extent of the procedure 
remains controversial. We 
sought to evaluate the available 
literature data regarding the 
rationale of lymphadenectomy 
and its possible impact on 
survival. 

Carcinosarcomas have similar clinical 
characteristics and behaviour with grade 
3 endometrioid or aggressive variants of 
uterine adenocarcinoma. All studies 
have demonstrated that the FIGO stage 
of disease is the most important 
prognostic factor, followed by the depth 
of myometrial invasion, extra-uterine 
spread and positive peritoneal cytology. 
Moreover, lymph node involvement will 
be found in 14-38% of patients 
undergoing lymphadenectomy. This 
figure is similar to the one reported for 
endometrial carcinoma. Therefore, 
lymphadenectomy is mandatory for 
staging purposes. Regarding its impact 
on survival, the majority of studies 
confirm a significant survival benefit. 
The possible mechanisms for the 

3 
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improvement of survival from 
lymphadenectomy include removal of 
micro-metastatic foci, reduction of 
recurrence risk (removal of "target 
tissue") and mechanical circumvallate of 
the disease. Given that 5-38% of the 
patients will experience local recurrence 
and 30-83% distant metastases, 
lymphadenectomy reduces the risk of 
the first and identifies patients in 
advanced stage that may benefit from 
adjuvant chemotherapy, aiming to 
reduce the second and ultimately 
improve overall survival. 
 

15. Sutton, G., et al., A phase III trial of 
ifosfamide with or without cisplatin in 
carcinosarcoma of the uterus: a 
Gynecologic Oncology Group Study. 
Gynecologic oncology, 2000. 79(2): p. 
147-153. 

Experimental- Tx 224 patients The aims of this study were to 
substantiate the previously 
reported activity of ifosfamide 
in patients with advanced, 
persistent, or recurrent 
carcinosarcoma (mixed 
mesodermal sarcoma) of the 
uterus, and to determine 
whether the addition of cisplatin 
results in an improved response 
or survival. Secondarily, we 
sought to determine the toxicity 
of ifosfamide-cisplatin in this 
patient population. 

Of 224 patients entered on this study, 30 
were ineligible for a variety of reasons, 
leaving 194 evaluable patients. Early in 
the study, the dose of the combination 
regimen was reduced by 20% (1 day) 
because of toxicity. The investigational 
arms were balanced for age, grade, and 
Gynecologic Oncology Group 
performance status. Percentages of 
adverse effects reported in 191 patients 
receiving chemotherapy included 
(ifosfamide/cisplatin-ifosfamide) grade 
3 or 4 granulocytopenia (36/60), grade 3 
or 4 anemia (8/17), grade 3 or 4 central 
nervous system toxicity (19/14), and 
grade 3 or 4 peripheral neuropathy 
(1/12). Treatment may have contributed 
to the deaths of 6 patients treated with 
full doses of ifosfamide and cisplatin for 
5 days. The proportion of patients 
responding to ifosfamide alone versus 
ifosfamide-cisplatin therapy was (0.36 
versus 0.54) overall, 0.47 versus 0.61 for 
pelvic, 0.21 versus 0.54 for lung, and 

1 
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0.33 versus 0.40 for "other" metastatic 
sites of measurable disease. The relative 
odds ratio of response adjusted for 
measurable sites of disease was 1.82 (P 
= 0.03, one-tailed test; 95% lower 
confidence limit, 1.06). Progression-free 
survival (PFS) and survival data suggest 
that the combination offers a slight 
prolongation of PFS (relative risk, 0.73; 
95% upper confidence limit, 0.94; P = 
0.02, one-tailed test), but no significant 
survival benefit (relative risk, 0.80, 95% 
upper confidence limit, 1.03; P = 0.071, 
one-tailed test). 

16. Homesley, H.D., et al., Phase III trial of 
ifosfamide with or without paclitaxel in 
advanced uterine carcinosarcoma: a 
Gynecologic Oncology Group Study. 
Journal of Clinical Oncology, 2007. 25(5): 
p. 526-531 

Experimental- Tx 214 patients To determine if paclitaxel 
added to ifosfamide as first-line 
treatment for advanced uterine 
carcinosarcoma (CS) improves 
overall survival (OS), 
progression-free survival (PFS), 
response, and toxicity.; 

Of 214 patients enrolled, 179 were 
eligible (arm 1, 91 patients; arm 2, 88 
patients). Arm 2 patients experienced 
more frequent and severe sensory 
neuropathy (grade 1 to 4; 8% v 30%). 
The crude response rate was 29% (arm 
1) and 45% (arm 2). The odds of 
response stratified by performance status 
were 2.21 greater in arm 2 (P = .017). 
Median PFS and OS, respectively, for 
arm 1 compared with arm 2 were 3.6 v 
5.8 months and 8.4 v 13.5 months, 
respectively. There was a 31% decrease 
in the hazard of death (hazard ratio 
[HR], 0.69; 95% CI, 0.49 to 0.97; P = 
.03) and a 29% decrease in the hazard of 
progression (HR, 0.71; 95% CI, 0.51 to 
0.97; P = .03) relative to arm 1 when 
stratifying by performance status.; 
 

 

1 

17. 11.  Powell, M.A.F., V. L.; Rose, P. G.; 
Mannel, R. S.; Hanjani, P.; Degeest, K.; 
Miller, B. E.; Susumu, N.; Ueland, F. R., 
Phase II evaluation of paclitaxel and 
carboplatin in the treatment of 
carcinosarcoma of the uterus: a 

Experimental- Tx 55 patients Platinum and taxane 
compounds have demonstrated 
activity in uterine 
carcinosarcoma (malignant 
mixed Mullerian tumor). 
Ifosfamide plus paclitaxel is the 

Fifty-five patients were entered onto the 
study with nine being excluded from 
analysis, leaving 46 evaluable for 
analysis. Treatment was well tolerated 
with expected hematologic toxicity and 
minimal nonhematologic grade 4 

2 
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Gynecologic Oncology Group study. Journal 
of Clinical Oncology, 2010. 28(16): p. 
2727-31. 

regimen with established 
superiority based on a 
randomized phase III trial 
conducted through the 
Gynecologic Oncology Group. 
However, the toxicity, multiday 
schedule, and limited activity of 
this regimen support further 
development of novel regimens. 
Our primary objective was to 
estimate the antitumor activity 
and toxicity of paclitaxel plus 
carboplatin in patients with 
uterine carcinosarcomas. 

toxicity (one cardiovascular and two 
pain) with 59% of patients completing 
six or more cycles of chemotherapy. 
The proportions of patients with 
confirmed complete and partial 
responses were 13% and 41%, 
respectively, resulting in a total overall 
response rate of 54% (95% CI, 37% to 
67%). 

18. Powell MA, Filiaci VL, Hensley ML et al., 
A Randomized phase 3 trial of paclitaxel (P) 
plus carboplatin © versus placlitaxel plus 
ifosfamide (I) in chemotherapy-naïve 
patients with stage I-IV, persistent or 
recurrent carcinosarcoma of the uterus or 
ovary: An NRG Oncology trial. JCO 2019; 
37(15, supplement): 5500. 

Experimental-Tx 637 patients To determine optimal adjuvant 
chemotherapy regimen after 
hysterectomy for patients with 
uterine and ovarian 
carcinosarcoma (paclitaxel and 
carboplatin versus paclitaxel 
plus ifosfamide. This is a phase 
3 prospective randomized study 
conducted by NRG Oncology 
with the primary study end 
point is overall survival 
between the two study groups. 
Additionally, treatment 
toxicities and quality of lide of 
patients in both groups were 
also analyzed. 

The results of this study are not 
published yet in a full manuscript. 
Data presented in a published abstract 
for women with uterine 
carcinsarcoma. showed  median OS of 
37 months in the carboplatin/paclitaxel 
arm and 29 months in the 
ifosfamide/paclitaxel arm. Median 
progression-free survival was 16 
months vs 12 months, respectively.   

1 

19. Galaal, K.v.d.H., E.; Godfrey, K.; Naik, R.; 
Kucukmetin, A.; Bryant, A.; Das, N.; 
Lopes, A. D., Adjuvant radiotherapy and/or 
chemotherapy after surgery for uterine 
carcinosarcoma. Cochrane Database of 
Systematic Reviews, 2013(2): p. 
CD006812. 

Meta-analysis 
 

579 patients To evaluate the effectiveness 
and safety of adjuvant 
radiotherapy and/or systemic 
chemotherapy in the 
management of uterine 
carcinosarcoma. 

hree trials met the inclusion criteria 
and these randomised 579 women, of 
whom all were assessed at the end of 
the trials. Two trials assessing 373 
participants with stage III to IV 
persistent or recurrent disease, found 
that women who received combination 
therapy had a significantly lower risk 
of death and disease progression than 
women who received single agent 
ifosfamide, after adjustment for 

2 
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performance status (HR = 0.75, 95% 
confidence interval (CI): 0.60 to 0.94 
and HR = 0.72, 95% CI: 0.58 to 0.90 
for OS and PFS respectively). There 
was no statistically significant 
difference in all reported adverse 
events, with the exception of nausea 
and vomiting, where significantly 
more women experienced these 
ailments in the combination therapy 
group than the Ifosamide group (RR = 
3.53, 95% CI: 1.33 to 9.37).In one trial 
there was no statistically significant 
difference in the risk of death and 
disease progression in women who 
received whole body irradiation and 
chemotherapy, after adjustment for 
age and FIGO stage (HR = 0.71, 95% 
CI: 0.48 to 1.05 and HR = 0.79, 95% 
CI: 0.53 to 1.18 for OS and PFS 
respectively). There was no 
statistically significant difference in all 
reported adverse events, with the 
exception of haematological and 
neuropathy morbidities, where 
significantly less women experienced 
these morbidities in the whole body 
irradiation group than the 
chemotherapy group (RR= 0.02, 95% 
CI: 0.00 to 0.16) for haematological 
morbidity and all nine women in the 
trial experiencing neuropathy 
morbidity were in the chemotherapy 
group). 

20. Reed, N., et al., European Organisation for 
Research and Treatment of Cancer 
Gynaecological Cancer Group. Phase III 
randomised study to evaluate the role of 
adjuvant pelvic radiotherapy in the 
treatment of uterine sarcomas stages I and 

Experimental- Tx 224 patients Primary surgery is the optimal 
treatment but the role of post-
operative radiation remains 
uncertain. In the mid-1980s, the 
European Organisation for 
Research and Treatment of 

The study opened in 1987 taking 13 
years to accrue 224 patients. All uterine 
sarcoma subtypes were permitted. 
Patients were required to have 
undergone as a minimum, TAH and 

1 
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II: an European Organisation for Research 
and Treatment of Cancer Gynaecological 
Cancer Group Study (protocol 55874). Eur 
J Cancer, 2008. 44(6): p. 808-18. 

Cancer Gynaecological Cancer 
Group Study proposed a trial to 
evaluate adjuvant radiotherapy, 
as previous non-randomised 
studies had suggested a survival 
advantage and improved local 
control when post-operative 
radiation was administered. 

BSO and wahsings (166 patients) but 
nodal sampling was optional. There 
were 103 leiomyosarcomas (LMS), 91 
carcinosarcomas (CS) and 28 
endometrial stromal sarcomas (ESS). 
Patients were randomised to either 
observation or pelvic radiation, 51 Gy in 
28 fractions over 5 weeks. Hundred and 
twelve were recruited to each arm. The 
initial analysis has shown a reduction in 
local relapse (14 versus 24, p=0.004) 
but no effect on either OS or PFS. No 
unexpected toxicity was seen in the 
radiation arm. No difference in either 
overall or disease-free survival was 
demonstrated but there is an increased 
local control for the CS patients 
receiving radiation but without any 
benefit for LMS. Prognostic factor 
analysis shows that stage, age and 
histological subtype were important 
predictors of behaviour which may 
explain differences between CS and 
LMS. CS appears to show more kinship 
to poorly differentiated endometrial 
carcinomas in behaviour. LMS did not 
show the same benefit from radiation. 
These results will help shape future 
management and clinical trials in uterine 
sarcomas. 
 

21. Callister, M.R., L. M.; Jhingran, A.; Burke, 
T. W.; Eifel, P. J., Malignant mixed 
Mullerian tumors of the uterus: analysis of 
patterns of failure, prognostic factors, and 
treatment outcome. International Journal of 

Observational- Tx 300 patients To determine the survival 
outcomes, prognostic factors, 
and patterns of failure in 
patients with malignant mixed 
Mullerian tumor (MMMT) of 
the uterus. 

Of the 300 patients, 113 (38%) were 
treated with surgery alone, 160 (53%) 
with surgery plus adjuvant EBRT or 
ICRT, and 27 (9%) with RT alone. 
Forty-eight patients received adjuvant 
chemotherapy. At 5 years, the overall 

3 
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Radiation Oncology, Biology, Physics, 
2004. 58(3): p. 786-96. 

rates of survival and cause-specific 
survival were 31% and 33%, 
respectively. Women who were 
postmenopausal or had a history of 
prior pelvic RT, pain at presentation, 
clinical Stage II-III disease, uterine 
enlargement (>/=12 weeks), or an 
abnormal Papanicolaou smear finding 
had a significantly poorer prognosis 
than the other patients in the series. Of 
the 273 patients who underwent 
surgery, those who had positive 
abdominal washings, uterine length 
>10 cm, or extrauterine spread of 
disease to the cervix, adnexa, or 
peritoneum had a significantly worse 
prognosis than the other patients. 
Factors found on multivariate analysis 
to have an independent adverse 
influence on cause-specific survival 
included postmenopausal status (p = 
0.0007, relative risk [RR] 3.3), uterine 
length >10 cm (p = 0.0001, RR 2.2), 
cervical involvement (p = 0.002, RR 
1.8), and peritoneal involvement (p = 
0.0001, RR 4.3). At 5 years, the rates of 
pelvic and distant disease recurrence 
for the entire group of 300 patients 
were 38% and 57%, respectively. The 
most common site of distant recurrence 
was the peritoneal cavity. Patients 
treated with pelvic RT had a lower rate 
of pelvic recurrence than patients 
treated with surgery alone (28% vs. 
48%, p = 0.0002), but the overall 
survival rates (36% vs. 27%, p = 0.10) 
and distant metastasis rates (57% vs. 
54%, p = 0.96) were not significantly 
different. However, patients treated 
with pelvic RT had a longer mean time 
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to any distant relapse (17.3 vs. 7.0 
months, p = 0.001) than patients treated 
with surgery alone. The use of adjuvant 
chemotherapy did not correlate with the 
survival rate or rate of distant 
metastasis 

22. Guttmann, D.M.L., H.; Sevak, P.; Grover, 
S.; Jacobson, G.; Feldman, A.; Rubin, S.; 
Chu, C.; Bhatia, S.; Elshaikh, M. A.; Lin, L. 
L., The Impact of Adjuvant Therapy on 
Survival and Recurrence Patterns in Women 
With Early-Stage Uterine Carcinosarcoma: 
A Multi-institutional Study. International 
Journal of Gynecological Cancer, 2016. 
26(1): p. 141-8. 

Observational- Tx 118 patients The aim of the study was to 
characterize the impact of 
adjuvant therapy on survival in 
women with stage I/II uterine 
carcinosarcoma after primary 
surgery. 

Median follow-up was 28 months 
(range, 1-244 months). 
Lymphadenectomy was performed in 94 
patients (80%). Postoperative 
management included observation (n = 
37 [31%]), chemotherapy alone (n = 19 
[16%]), radiation therapy (RT) alone (n 
= 24 [20%]), and combined RT and 
chemotherapy (n = 38 [32%]). Radiation 
therapy modality included vaginal 
brachytherapy in 22 patients, pelvic 
external beam RT in 21 patients, and 
combination in 19 patients. In 58% of 
women, chemotherapy consisted of 
carboplatin/paclitaxel. Median overall 
survival for all women was 97 months. 
On univariate analysis, adjuvant 
treatment group was associated with 
improved overall survival (hazard ratio 
[HR], 0.74; confidence interval [CI], 
0.58-0.96; p = 0.02), freedom from 
vaginal recurrence (HR, 0.55; CI, 0.37-
0.82]; p = 0.004), and freedom from any 
recurrence (HR, 0.70; CI, 0.54-0.92; p = 
0.01). Pairwise comparisons 
demonstrated a significant benefit to 
chemoradiation over other adjuvant 
treatments. Adjuvant treatment group 
remained a significant covariate for all 3 
end points on multivariate analysis as 
well. In addition, lymphadenectomy 
improved overall survival on 
multivariate analysis (HR, 0.24; CI, 
0.09-0.61; p = 0.003). Of patients under 
observation only who had a recurrence, 

3 
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8 (44%) of 18 had a recurrence in the 
vagina as the sole site of recurrence. By 
contrast, of women who received 
vaginal brachytherapy, significantly 
fewer had a recurrence in the vagina 
(1/42 [2.3%]; p < 0.003, log-rank test).; 

23. 17. Gunther, J.R.C., E. N.; Allen, P. K.; 
Ramondetta, L. M.; Jhingran, A.; Fleming, 
N. D.; Euscher, E. D.; Lu, K. H.; Eifel, P. J.; 
Klopp, A. H., Role of Radiation Therapy in 
the Multidisciplinary Management of 
Uterine Carcinosarcoma. International 
Journal of Gynecological Cancer, 2018. 
28(1): p. 114-121  

Observational- Tx 155 patients This study aimed to evaluate 
the impact of radiation therapy 
on outcomes for patients with 
uterine carcinosarcoma (UC).; 

Seventy-six patients (49%) received 
radiation therapy: 38 (50%) had vaginal 
cuff brachytherapy (VBT) alone and 38 
had external beam radiation therapy 
(EBRT) +/- VBT. Seventy patients 
(45%) received chemotherapy (12 
concurrent, 49 adjuvant, 9 both). The 5-
year overall survival rate was 48.6% 
(stage I, 53.8%; II, 30.0%; and III, 
42.5%). The disease-specific survival 
(DSS) rate was 57.2% (stage I, 60.9%; 
II, 44.4%; and III, 51.8%). Patients 
treated with EBRT had a higher 5-year 
pelvic disease control rate (88.3%) than 
did patients treated with VBT only 
(67.4%) or no radiation (71.2%; P = 
0.04). In stage III patients, EBRT was 
associated with higher 5-year pelvic 
disease control (90.0% vs 55.5%, P = 
0.046), DSS (64.6% vs 46.4%, P = 
0.13), and overall survival (64.6% vs 
34.0%, P = 0.04) rates. For all 155 
patients, age at least 65 years, cervical 
involvement, and lymph vascular space 
invasion were correlated with lower 
DSS on univariate and multivariate 
analyses. In addition, treatment with 
concurrent chemoradiation therapy was 
independently associated with a higher 
DSS rate on multivariate analysis. 

3 

24. Knocke, T.H.W., H. D.; Kucera, H.; Kolbl, 
H.; Pokrajac, B.; Potter, R., Results of 
primary and adjuvant radiotherapy in the 
treatment of mixed Mullerian tumors of the 
corpus uteri. Gynecologic Oncology, 1999. 

Observational- Tx 50 patients The benefit of primary or 
adjuvant irradiation in the 
treatment of mixed Mullerian 
tumors is still not clear. 

Five-year actuarial overall survival, 
disease-specific survival, local control, 
and distant control for 50 patients 
receiving adjuvant irradiation was 52.9, 
57. 5, 83.4, and 70.8%, in stage I: 68.4, 

3 
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73(3): p. 389-95 76.1, 95.2, and 81.7%, in stage II: 50.0, 
50.0, 75.0, and 66.7%, and in stage III: 
31.3, 34.1%, 70.4, and 47.6%, 
respectively. Four of 13 patients treated 
with primary irradiation achieved long-
term local control. 

25.  Gerszten, K.F., C.; Kounelis, S.; Huang, 
Q.; Kelley, J.; Jones, M. W., The impact of 
adjuvant radiotherapy on carcinosarcoma of 
the uterus. Gynecologic Oncology, 1998. 
68(1): p. 8-13. 

Observational- Tx 60 patients The role of adjuvant 
radiotherapy in the setting of 
uterine carcinosarcoma has not 
been clearly established 

The addition of radiotherapy 
significantly reduced the local 
recurrence rate from 55% (17 patients) 
to 3% (1 patient). Adjuvant radiotherapy 
reduced the risk of distant failure and 
death in patients with disease confined 
to the uterus but did not impact distant 
recurrence or survival in stage III 
patients. Increasing stage and depth of 
myometrial tumor invasion were 
negatively associated with overall 
survival and disease-free survival but 
had no impact on local recurrence rates. 
The nuclear grade of the epithelial 
component was predictive of local 
recurrence (P = 0.0592), but epithelial 
architectural grade, grade of stromal 
component, and stromal versus epithelial 
predominance did not provide 
prognostic information. The relative risk 
of local recurrence of unirradiated 
patients versus irradiated patients was 
17.54 (P = 0.0055) after adjusting for 
nuclear grade of the epithelial 
component. 

3 

26. Wolfson, A.H., et al., A gynecologic 
oncology group randomized phase III trial 
of whole abdominal irradiation (WAI) vs. 
cisplatin-ifosfamide and mesna (CIM) as 
post-surgical therapy in stage I–IV 
carcinosarcoma (CS) of the uterus. 
Gynecologic oncology, 2007. 107(2): p. 
177-185 

Experimental- Tx 232 patients After initial surgery, there has 
been no established consensus 
regarding adjunctive therapy 
for patients with uterine 
carcinosarcoma (CS). This 
study was designed to compare 
patient outcome following 
treatment with adjuvant whole 
abdominal irradiation (WAI) 

232 patients were enrolled, of whom 
206 (WAI=105; CIM=101) were 
deemed eligible. Patient demographics 
and characteristics were similar between 
arms. FIGO stage (both arms) was: I=64 
(31%); II=26 (13%); III=92 (45%); 
IV=24 (12%). The estimated crude 
probability of recurring within 5 years 
was 58% (WAI) and 52% (CIM). 

1 
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versus (vs.) chemotherapy for 
patients with this rare group of 
female pelvic malignancies. 

Adjusting for stage and age, the 
recurrence rate was 21% lower for CIM 
patients than for WAI patients (relative 
hazard [RH]=0.789, 95% confidence 
interval [CI]: (0.530-1.176), p=0.245, 2-
tail test). The estimated death rate was 
29% lower among the CIM group 
(RH=0.712, 95% CI: 0.484-1.048, 
p=0.085, two-tail test). 

 
27. Sutton, G.K., J.; Carson, L. F.; Lentz, S. S.; 

Whitney, C. W.; Gallion, H.; Gynecologic 
Oncology, Group, Adjuvant ifosfamide and 
cisplatin in patients with completely 
resected stage I or II carcinosarcomas 
(mixed mesodermal tumors) of the uterus: a 
Gynecologic Oncology Group study. 
Gynecologic Oncology, 2005. 96(3): p. 630-
4. 

Experimental- Tx 76 patients To determine progression-free 
survival (PFS) and overall 
survival (OS) in women with 
completely resected stage I or II 
carcinosarcoma of the uterus 
treated with adjuvant 
ifosfamide and cisplatin, and to 
assess the toxicity of this 
regimen. 

Nine of seventy-six patients enrolled 
were deemed ineligible and another two 
who did not receive protocol treatment 
were inevaluable. Of the 65 evaluable 
patients, median age was 65 years; 50 
patients (77%) were stage I and 15 
(23%) were stage II. PFS and OS, 
respectively, were 69% and 82% at 24 
months, and 54% and 52% at 84 months. 
Overall 5-year survival was 62%. 
Leukopenia was the most commonly 
reported, but manageable, toxicity. 

2 

28. Einstein, M.H.K., M.; Hou, J. Y.; Lee, S.; 
Mutyala, S.; Mehta, K.; Reimers, L. L.; 
Kuo, D. Y.; Huang, G. S.; Goldberg, G. L., 
Phase II trial of adjuvant pelvic radiation 
"sandwiched" between ifosfamide or 
ifosfamide plus cisplatin in women with 
uterine carcinosarcoma. Gynecologic 
Oncology, 2012. 124(1): p. 26-30. 

Experimental- Tx 27 patients Uterine carcinosarcoma (CS) is 
a rare uterine tumor with an 
extremely poor prognosis. In 
the adjuvant setting, efficacy 
has been shown with 
radiotherapy (RT), systemic 
chemotherapy, or both. This is 
the first report describing the 
efficacy and toxicity of 
adjuvant ifosfamide or 
ifosfamide plus cisplatin 
"sandwiched" with RT in 
patients with surgically staged 
and completely resected uterine 
carcinosarcoma. 

In total, 12 patients received ifosfamide 
and cisplatin and 15 patients received 
ifosfamide alone, both 'sandwiched' with 
RT. The median follow up was 35.9 
months (range 6-88). The 2 year DFS 
was similar in both the 
ifosfamide/cisplatin and ifosfamide 
groups (log-rank p=0.16), so they were 
combined for analysis. 19 patients 
(70%) completed the protocol. As 
expected, stage 1 patients had a better 2-
year DFS (18.75 +/- 1.12 months; log-
rank p=0.008 when compared to stages 
2, 3, 4). Also, in stages 2, 3 and 4 
patients, the DFS was 15.81 +/- 1.73 
months. Grade 3/4 neutropenia, anemia 
and thrombocytopenia occurred in 18%, 
4% and 4% of cycles, respectively. 

2 
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29. Manolitsas, T.P.W., G. V.; Williams, K. E.; 
Freidlander, M.; Hacker, N. F., 
Multimodality therapy for patients with 
clinical Stage I and II malignant mixed 
Mullerian tumors of the uterus. Cancer, 
2001. 91(8): p. 1437-43. 

Experimental- Tx 38 patients The role of adjuvant therapy in 
the management of patients 
with malignant mixed 
Mullerian tumors (MMMT) of 
the uterus has not been defined. 
The outcome of planned 
multimodality therapy for 
patients with apparent early 
stage disease was assessed. 

The overall survival was 74% (28 of 38 
patients), with a mean duration of 
follow-up for survivors of 55 months 
(range, 17-121 months). The mean time 
to death from disease was 26 months 
(range, 7-87 months). The survival rate 
for those patients who completed 
treatment according to the multimodality 
protocol was 95% (20 of 21 patients), 
with a disease free survival rate of 90% 
(19 of 21 patients). The overall survival 
of patients who did not receive the 
recommended treatment protocol for 
various reasons was 47% (8 of 17 
patients). An analysis of survival curves 
demonstrated that there was a significant 
survival advantage for those patients 
who completed the treatment according 
to the multimodality protocol (P = 0.01). 

2 

30. de Boer, S.M., et al., Adjuvant 
chemoradiotherapy versus radiotherapy 
alone for women with high-risk endometrial 
cancer (PORTEC-3): final results of an 
international, open-label, multicentre, 
randomised, phase 3 trial. The Lancet 
Oncology, 2018. 19(3): p. 295-309. 

Experimental- Tx 686 patients Although women with 
endometrial cancer generally 
have a favourable prognosis, 
those with high-risk disease 
features are at increased risk of 
recurrence. The PORTEC-3 
trial was initiated to investigate 
the benefit of adjuvant 
chemotherapy during and after 
radiotherapy 
(chemoradiotherapy) versus 
pelvic radiotherapy alone for 
women with high-risk 
endometrial cancer. 

686 women were enrolled between Nov 
23, 2006, and Dec 20, 2013. 660 eligible 
patients were included in the final 
analysis, of whom 330 were assigned to 
chemoradiotherapy and 330 were 
assigned to radiotherapy. Median follow-
up was 60ꞏ2 months (IQR 48ꞏ1–73ꞏ1). 5-
year overall survival was 81ꞏ8% (95% CI 
77ꞏ5–86ꞏ2) with chemoradiotherapy 
versus 76ꞏ7% (72ꞏ1–81ꞏ6) with 
radiotherapy (adjusted hazard ratio [HR] 
0ꞏ76, 95% CI 0ꞏ54–1ꞏ06; p=0ꞏ11); 5-year 
failure-free survival was 75ꞏ5% (95% CI 
70ꞏ3–79ꞏ9) versus 68ꞏ6% (63ꞏ1–73ꞏ4; 
HR 0ꞏ71, 95% CI 0ꞏ53–0ꞏ95; p=0ꞏ022). 
Grade 3 or worse adverse events during 
treatment occurred in 198 (60%) of 330 
who received chemoradiotherapy versus 
41 (12%) of 330 patients who received 
radiotherapy (p<0ꞏ0001). Neuropathy 
(grade 2 or worse) persisted significantly 
more often after chemoradiotherapy than 

1 
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after radiotherapy (20 [8%] women vs 
one [1%] at 3 years; p<0ꞏ0001). Most 
deaths were due to endometrial cancer; in 
four patients (two in each group), the 
cause of death was uncertain. One death 
in the radiotherapy group was due to 
either disease progression or late 
treatment complications; three deaths 
(two in the chemoradiotherapy group and 
one in the radiotherapy group) were due 
to either intercurrent disease or late 
treatment-related toxicity. 

31. de Boer, S.M., M.E. Powell, L. Mileshkin, 
et al., Adjuvant chemoradiotherapy versus 
radiotherapy alone in women with high-risk 
endometrial cancer (PORTEC-3): patterns 
of recurrence and post-hoc survival 
analysis of randomised phase 3 trial. The 
Lancet Oncology, 2019; (20): 1273-1285. 

Experimental- Tx 686 patients A prospective randomized 
study to determine if the 
addition of adjuvant 
chemotherapy to adjuvant 
radiation treatment is associated 
with improvement in overall 
and recurrence-free survival in 
women with high risk 
endometrial carcinoma 

After longer follow-up of the above 
listed study, the study reported a 
statistically significant improvement in 
5-year overall and failure-free survival 
with the addition of chemotherapy to 
radiation treatment. The greatest 
absolute benefits was found for women 
with stage III disease and those with 
serous carcinoma or both 

1 

32. Klopp, A.H., et al., Patient-Reported 
Toxicity During Pelvic Intensity-Modulated 
Radiation Therapy: NRG Oncology–RTOG 
1203. Journal of Clinical Oncology, 2018: 
p. JCO. 2017.77. 4273. 

Experimental- Tx 289 patients NRG Oncology/RTOG 1203 
was designed to compare 
patient-reported acute toxicity 
and health-related quality of life 
during treatment with standard 
pelvic radiation or intensity-
modulated radiation therapy 
(IMRT) in women with cervical 
and endometrial cancer. 

From 2012 to 2015, 289 patients were 
enrolled, of whom 278 were eligible. 
Between baseline and end of RT, the 
mean EPIC bowel score declined 23.6 
points in the standard RT group and 
18.6 points in the IMRT group (P = 
.048), the mean EPIC urinary score 
declined 10.4 points in the standard RT 
group and 5.6 points in the IMRT group 
(P = .03), and the mean Trial Outcome 
Index score declined 12.8 points in the 
standard RT group and 8.8 points in the 
IMRT group (P = .06). At the end of 
RT, 51.9% of women who received 
standard RT and 33.7% who received 
IMRT reported frequent or almost 
constant diarrhea (P = .01), and more 
patients who received standard RT were 
taking antidiarrheal medications four or 

1 
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more times daily (20.4% v 7.8%; P = 
.04). 

33. Lim, K., W., et al., Consensus guidelines for 
delineation of clinical target volume for 
intensity-modulated pelvic radiotherapy for 
the definitive treatment of cervix cancer. 
International Journal of Radiation 
Oncology* Biology* Physics, 2011. 79(2): 
p. 348-355 

Review/Other- Tx N/A The aim of this study was to 
develop a consensus CTV 
definition in preparation for a 
Phase 2 clinical trial being 
planned by the Radiation 
Therapy Oncology Group. 

N/A 4 

34. Small Jr, et al., Consensus guidelines for 
delineation of clinical target volume for 
intensity-modulated pelvic radiotherapy in 
postoperative treatment of endometrial and 
cervical cancer. International Journal of 
Radiation Oncology* Biology* Physics, 
2008. 71(2): p. 428-434 

Review/Other- Tx N/A To develop an atlas of the 
clinical target volume (CTV) 
definitions for postoperative 
radiotherapy of endometrial and 
cervical cancer to be used for 
planning pelvic intensity-
modulated radiotherapy. 

N/A 4 

35. Small Jr, W., et al., American 
Brachytherapy Society consensus guidelines 
for adjuvant vaginal cuff brachytherapy 
after hysterectomy. Brachytherapy, 2012. 
11(1): p. 58-67 

Review/Other- Tx N/A To review and establish a 
guideline for adjuvant vaginal 
cuff brachytherapy after 
hysterectomy. 

N/A 4 

36. Salani, R., et al., Posttreatment surveillance 
and diagnosis of recurrence in women with 
gynecologic malignancies: Society of 
Gynecologic Oncologists recommendations. 
American journal of obstetrics and 
gynecology, 2011. 204(6): p. 466-478. 

Review/Other- Tx N/A To review the most recent data 
on surveillance  
for gynecologic cancer 
recurrence in women  
who have had a complete 
 response to primary  
cancer therapy 

N/A 4 

 
 
ARS Appropriate Use Criteria 

 
Evidence Table Key 
 
Study Quality Category Definitions 
 

 Category 1  The study is well-designed and accounts for common biases. 
 

 Category 2  The study is moderately well-designed and accounts for most common biases. 
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 Category 3  There are important study design limitations. 

 
 Category 4  The study is not useful as primary evidence. The article may not be a clinical study or the study design is invalid, or conclusions are based on expert 

consensus. For example: 
 

a) the study does not meet the criteria for or is not a hypothesis-based clinical study (e.g., a book chapter or case report or case series description); 
b) the study may synthesize and draw conclusions about several studies such as a literature review article or book chapter but is not primary evidence; 
c) the study is an expert opinion or consensus document. 

 


