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Abstract

The entities covered in this chapter are uterine serous carcinoma (USC),

carcinosarcoma, and clear-cell carcinoma together with tumors of mixed

histology. Overall, these represent 3–10 % of all endometrial cancers but

they are responsible for a significant percentage of endometrial cancer

mortality. Recent strides in chemotherapy for some of these cancers offer

hope that their addition, either alone or as a part of combined modality

treatment including radiation, will lead to improvements in survival.
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Introduction

Endometrial cancer is the most common gyneco-

logic malignancy being responsible for more than

10,000 deaths in 2015 in the USA [1]. The high-

risk histologic subtypes of endometrial cancer,

carcinosarcoma, uterine serous carcinoma

(USC), and clear-cell carcinoma individually rep-

resent 3–10 %of all cancers of the uterine corpus.

Although rare, these subtypes have a high risk of

local and distant recurrence even when diagnosed

at an early stage. Hamilton and colleagues com-

pared 4180 cases of high-risk endometrial carci-

noma subtypes. USC and clear cell carcinoma

accounted for 10 and 3 % of all endometrial

carcinomas, respectively; however, they

accounted for 39 and 8 % of all cancer deaths

[2]. Treatment schemes for early stage (FIGO I

and II), high-risk histologic subtypes of endome-

trial cancer are variable and include radiotherapy,

chemotherapy, or a combination of both. This

chapter focuses on therapy for FIGO stage I and

II uterine carcinosarcomas, USC, clear-cell and

mixed histology carcinomas. Given the low

frequency of these malignancies, current treat-

ment recommendations are based largely on mul-

tiple retrospective series. There is clearly an

ongoing need for randomized controlled
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therapeutic trials for early stage, high-risk

histology carcinomas of the uterine corpus.

Uterine Serous Carcinoma

Epidemiology and Natural History

Papillary serous carcinoma was first described as

a distinct pathologic entity by two different

groups in 1982 [3, 4]. It represents approximately

5–10 % of all endometrial cancers [2, 5–7].

Histologically, it resembles serous carcinoma of

the ovary and fallopian tube and behaves like

them as it commonly spreads to peritoneal

surfaces. In one of the original reports, the relapse

rate among stage I tumors was 50 % [4]. Table 1

summarizes the most common clinical findings.

The median age at diagnosis is 67 years [5, 7, 8],

older than the median age (63 years) of

endometrioid endometrial cancer [2, 9]. USC

appears to occur more frequently in African

American women compared to other ethnicities;

in a study by Cirisano et al., the rate of USC was

significantly more common in African American

compared to Caucasian subjects (34 % vs. 15 %,

P < 0.001) [7]. Postmenopausal bleeding is the

most common presenting symptom, occurring in

up to 80 % of patients [5, 10]. Preoperative endo-

metrial sampling demonstrates a serous compo-

nent in 50–89 % of cases [5, 10–12]. Abnormal

cervical cytology (AGUS or worse) is present in

approximately 50 % of patients [10, 13]. One

study examining all stages of USC found that

13 of 16 (81 %) patients had an elevated serum

CA-125 level prior to therapy and that 57 %

experienced a reduction or normalization of

CA-125 following therapy; however, in another

study of 51 patients, only 17 % of patients had an

elevated preoperative CA-125 [14, 15]. CA-125

elevation appears to be associated with more

advanced stage at diagnosis, positive pelvic

node involvement, positive peritoneal washings,

and the presence of lymphovascular invasion

[16]. A diagnosis of USC should be suspected if

>10 % of the preoperative endometrial biopsy

specimen contains papillary architecture

associated with high-grade cytology. It has been

shown that even when 10 % of a mixed tumor

contains USC, there is a trend toward decreased

overall survival when compared to grade

3 endometrioid adenocarcinomas [17]. While

obesity is traditionally considered a risk factor

for endometrioid carcinomas, recent studies sug-

gest that obesity is a risk factor for the develop-

ment of all endometrial carcinomas, including

USC [18].

A number of retrospective studies have also

suggested an association between USC and

breast cancer [19–21]. The evidence is conflic-

ting in regard to the role of tamoxifen in the

development of USC [19, 20, 22–28]. Similarly,

BRCA1 and BRCA2 mutations have not proved

to be strong risk factors for USC, though there is

an observed association between USC and breast

cancer which may be due to other, yet to be

described, cancer predisposing genes [29–34].

As stated previously, USC is a biologically

aggressive form of endometrial cancer. It has a

different spectrum of genetic alterations than

endometrioid-type cancers that contribute to its

tumorigenesis. Mutations in p53 and e-cadherin

are more common in USC, whereas PTEN inac-

tivation, K-ras mutations, and micro-satellite

instability are more common in endometrioid

endometrial cancers [35]. HER2/neu over-

expression has been reported in 26–62 % of

USC and associated with cancer cell prolifera-

tion, poor survival, and resistance to therapy

[36, 37]. HER2/neu represents a potential target

for therapies against USC using antibodies

targeting the HER2/neu receptor, such as

trastuzumab or pertuzumab. Therapy combining

trastuzumab and/or pertuzumab with anti-

mTOR, AKT, and/or PIK3CA active agents

Table 1 Uterine serous carcinoma: Clinical features

Median age at diagnosis ¼ 67 years

More common in African American women

Postmenopausal bleeding common (80 %)

Extrauterine disease at time of presentation (40–70 %)

CA-125 frequently elevated

Endometrial sampling establishes the diagnosis in

50–89 %

AGUS or worse cervical cytology in 50 %

AGUS abnormal glands of undetermined significance
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may have synergistic activity as HER2/neu is

located upstream to the PIK3CA/AKT/mTOR

pathway representing possible treatments for

USC [38]. It also is unclear whether the expres-

sion of HER2/neu or tumoral alterations in the

PIK3CA/AKT/mTOR pathway affect recurrence

and prognosis in women with early stage USC.

The Cancer Genome Atlas Research Network

(TCGA) published its findings from the genomic

characterization of 373 endometrial carcinomas,

which included 66 cases of USC. By unsuper-

vised hierarchical clustering, they found that

endometrial carcinomas could be grouped into

four distinct clusters. USC (along with a subset

of the FIGO grade 3 endometrioid carcinomas)

formed a separate cluster which was

characterized by a high frequency of TP53

mutations (90 %), fewer PTEN mutations

(11 %), and MSI (6 %). This cluster also

included other gene amplifications, which

included ERBB2, MYC, CCNE1, FGFR3, and

SOX17. Tumors in this “serous-like” cluster

had a worse progression-free survival than

tumors in the endometrioid cluster groups

(P ¼ 0.003) [39].

Approximately 40–60 % of women with USC

will have disease spread outside of the uterus at

time of presentation, with extrauterine disease

common even in clinical stage I and II

[40, 41]. All patients with a suspicion of USC

should therefore undergo a surgical staging pro-

cedure similar to that employed for early-stage

ovarian cancer including TAH, BSO, pelvic and

para-aortic lymph node dissection, infracolic

omentectomy or omental biopsy, pelvic

washings, and diaphragmatic cytology. The addi-

tional staging procedures are prognostic but their

effect of survival remains unknown. Sentinel

lymph node biopsy remains investigational for

this high-risk population. Goff et al. reviewed

50 cases of USC and found extrauterine disease

in 72 % of them [11]. A large retrospective,

single-institution analysis found that among

patients without myometrial invasion, 37 % had

stage III or IV disease [40]. Chan et al. reported

on 12 surgically staged patients (including

omentectomy) with USC limited to the endome-

trium and 50 % were found to have disease

outside the uterus (3 of 6 had omental disease).

In that series, 1 of 6 (16.7 %) patients with stage

IA disease had a distant recurrence [42]. Kato

et al. found that when patients had an

omentectomy or omental biopsy as part of their

initial staging laparotomy, seven of eight (88 %)

were positive for malignancy [5]. A similar trend

was observed by Cirisano in clinical stage II

tumors with 64 % of patients being upstaged at

laparotomy [7]. Several series have documented

a high frequency of retroperitoneal lymph node

involvement ranging from 13 to 33 % [11, 43].

In a prospective randomized controlled trial

(ASTEC study), pelvic lymphadenectomy in

women with endometrial cancer was not

associated with improved survival, but only

4 % of cases had USC and subset analysis was

not performed [44]. A study of 84 patients with

clinical stage I USC found an overall survival

(OS) advantage benefiting women who

underwent comprehensive surgical staging com-

pared with those treated only with hysterectomy

and bilateral salpingo-oophorectomy (16.4

vs. 2.76 years) [45]. Not surprisingly, one retro-

spective study identified a 2-year and 5-year

overall survival advantage in patients who had

complete surgical staging (N ¼ 21) versus

patients who did not (N ¼ 17). The 5-year OS

was 95 % in the surgically staged group com-

pared to 45 % in the unstaged group [46].

The contribution of pathologic variables such

as lymphovascular space invasion (LVSI),

myometrial invasion, and admixture of

endometrioid features to overall survival in

USC is controversial but are important

determinants of the risk of nodal disease. One

study of 47 patients found that myometrial inva-

sion, LVSI, or presence of an endometrioid com-

ponent did not contribute to overall survival [47].

The 5-year overall survival of stage I patients in

this series was only 44 %, suggesting that many

of these patients were understaged. Goff

et al. found that histologic grade and presence

of mixed histologic subtypes were not predictive

of extrauterine disease [11]. Tumors with LVSI,

were more likely to have extrauterine disease

(85 %); conversely, even in the absence of

LVSI, extrauterine disease was common
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(58 %). Kato et al. did not demonstrate an

association between myometrial invasion and

overall survival, but Slomovitz et al. found that

among patients with all stages, LVSI and depth

of myometrial invasion were pathologic features

that were predictive of overall survival in USC

[5, 40]. Another study found that age >60,

advanced stage, LVSI, and >50 % myometrial

invasion were prognostic factors associated with

decreased overall survival [7]. The clinical utility

of these pathologic variables has proved to be

limited and most patients will need some form of

adjuvant therapy [48].

The 5-year overall survival of USC limited to

the uterus varies from 34 to 81 % depending on

completeness of surgical staging as well as sub-

stage [5, 12, 40, 47, 49–51]. In a large, single

institution study, the 5-year OS was 81.5 % for

patients with stage IA, 58.6 % for stage IB, and

34.3 % for patients with stage IC tumors [40].

In contrast, stage I and II (occult) endometrial

adenocarcinomas had 5-year survivals in the

90 % range [52].

One of the contributors to poor overall sur-

vival in USC is the high frequency of recurrence

in patients with early-stage disease. Recurrence

rates in USC limited to the uterus can be as high

as 20–50 % [4, 5, 7, 12, 50, 53]. Thus, successful

therapy for USC should address both local and

distant failures.

Treatment

The aggressive intrinsic biology of USC as well

as its high relapse rate in patients with disease

clinically (and pathologically) confined to the

uterus has led many investigators to suggest the

addition of some form of adjuvant therapy

regardless of stage. Given the pattern of local as

well as distant relapse in stage I and II USC, it

appears that combined modality therapy with

radiation and chemotherapy would be effica-

cious. Radiation therapy theoretically would pro-

vide local control while chemotherapy would

provide distant control. USC has been excluded

from most prospective, randomized therapeutic

trials of early-stage endometrial cancer because

of its uniformly poor prognosis. Therefore,

currently, there is a paucity of published

randomized-controlled trials demonstrating the

efficacy of radiotherapy, chemotherapy, or a

combined approach in USC. Additionally, much

of the published literature has focused on small

numbers of early-stage (I and II) USC and many

of these series did not require stringent surgical

staging. Therefore, perceived treatment benefits

may actually reflect more advanced disease.

Despite these limitations, available data reflect

a therapeutic benefit to adjuvant treatment in

early-stage USC.

Radiotherapy

The role of radiotherapy in controlling local

disease and improving overall survival is contro-

versial. The type of treatment modality (whole

abdominal radiotherapy, whole pelvic radiation,

brachytherapy, or some combination thereof)

that is best suited for USC has evolved. For

early-stage patients who have had complete sur-

gical staging (TAH, BSO, retroperitoneal lymph

node dissection, washings, and omentectomy/

omental biopsy), radiotherapy is employed to

control local recurrence. Table 2 illustrates a

review of studies employing various irradiation

treatment types, recurrence rates, and sites of

failure.

Given the propensity for USC to recur in the

peritoneal cavity, treatment focused largely on

whole abdominal radiotherapy incorporating a

pelvic boost (WAPI) [49, 51, 54–56]. Kwon

et al. reported on 23 women with stage I USC

(only one was surgically staged) treated with

WAPI, no patients received chemotherapy

[54]. Five-year survival was 78.3 % but all

recurrences were within the irradiated field. An

additional retrospective report by Lim

et al. described 43 women with clinical stage I

USC treated with adjuvant WAPI, of the

10 patients who recurred, 7 were within the

irradiated field [49].

Huh and colleagues reviewed 60 patients with

surgical stage I USC (omentectomy was not

required) from multiple institutions [57]. Of the

204 L.M. Divine and M.A. Powell



40 patients who were observed postoperatively,

7 (17.5 %) had recurrences, 4 locally and 3 dis-

tally. Six of the seven patients with recurrence

died of their disease. Twelve patients received

adjuvant radiation: WAPI in 3, whole pelvic RT

(WPRT) and brachytherapy in 5, and brachyther-

apy alone in 4. Two of 12 patients in the radio-

therapy group (16.7 %) had recurrences, and

both patients died of their disease. The risk of

recurrence and OS were equivalent between

those that received either no adjuvant therapy or

radiation therapy alone.

The GOG completed a prospective study of

adjuvant radiotherapy in women with early-stage

USC [56]. Twenty-one women were treated with

WAPI consisting of 3000 cGy in fractions of

150 cGy/day to the abdomen and a pelvic boost

of 1980 cGy at 180 cGy/day. Eight of

19 evaluable patients died of recurrent disease,

5 of whom had recurrence within the irradiated

field.

Given the tendency for USC to recur perito-

neally, Fakiris et al. performed a study to evalu-

ate the potential role of adjuvant treatment with

intraperitoneal radioactive phosphorus (32P)

[60]. Seventeen of the 21 patients were stage

I-IIB, and all had undergone comprehensive sur-

gical staging. There were two intraperitoneal and

two vaginal recurrences. Vaginal brachytherapy

was then added to the regimen and no further

vaginal recurrences were noted. Thus, pelvic

recurrences appear to be well controlled with

the addition of adjuvant pelvic radiation, but

distant recurrences are problematic as almost all

patients who experience distant recurrences will

die of their disease [51, 57, 58, 61]. Interestingly,

overall, WART has not been able to control

abdominal recurrences [51, 58], moreover, in

one study [49], 2 of 58 patients receiving

WART for USC died of toxicity potentially

related to treatment.

For patients with Stage IA disease

(no myometrial invasion), risk of recurrence is

lower compared to women with myometrial

invasion, 9 % versus 29 %, respectively; there-

fore, vaginal brachytherapy (VBT) without addi-

tional adjuvant treatment has proven successful

[53, 62]. In special circumstances, such as no

residual disease on surgical specimen at time of

complete staging, observation may even be rea-

sonable [61, 63, 64]; however, given the possi-

bility of a lethal recurrence, observation alone

should be considered only after careful consider-

ation of risks and benefits to the patient. Given

the inconsistent responses achieved with radia-

tion most authors have concluded that other adju-

vant approaches, namely chemotherapy, perhaps

in combination with radiotherapy, should be

evaluated in patients with disease beyond the

endometrium.

Chemotherapy and Combined
Modality Therapy

The most commonly used adjuvant therapy in

early stage USC is carboplatin and paclitaxel,

based primarily on retrospective studies and

Table 2 Stage I and II USC radiation treatment failures

Reference Modality Recurrence rate (%) Failures

Grice et al. [10] WPRT/WART 25 Local and distant

Turner et al. [46] HDR/LDR + WART or WPRT +/� chemotherapy 0 N/A

Bristow et al. [12] BT/WPRT 16.7 Local

Sood et al. [50] WPRT/BT 29 Local and distant

Huh et al. [57] WPRT/BT/WART 16.7 Distant

Hamilton et al. [58] WPRT/WART 15.4 Local and distant

Sutton et al. [56] WAPI 42 Local and distant

Thomas et al. [59] WPRT/WART/BT/Chemotherapy 22 Local and distant

Local recurrences are defined as vaginal and pelvic. Distant failures are either abdominal or extra-abdominal

WPRT whole pelvic radiotherapy, WART whole abdominal radiotherapy, BT brachytherapy, WAPI whole abdominal

radiotherapy incorporating a pelvic boost, N/A not applicable
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extrapolating from randomized controlled trials

(RCT) in advanced or recurrent endometrial can-

cer. There are only a few retrospective series that

have examined the role of chemotherapy as a

single adjuvant treatment modality for stage I

and II USC. Table 3 provides a summary of

treatment failures in several retrospective adju-

vant chemotherapy studies. Sood et al. reported

on one patient who received chemotherapy in a

population of patients who underwent complete

surgical staging. The patient received single

agent therapy (doxorubicin, paclitaxel, or cis-

platin), recurred distally in the bone, and ulti-

mately died of disease [50]. In the

aforementioned study, using platinum-based

combination chemotherapy with cyclophospha-

mide, doxorubicin, or paclitaxel, Huh

et al. reported more encouraging results [57].

Of seven patients who received platinum-based

chemotherapy as adjuvant treatment, none expe-

rienced recurrence over a mean follow-up of

32 months. In a multi-institutional review of

surgically staged patients with stage I USC,

21 patients received adjuvant combination che-

motherapy with carboplatin (AUC 6) and pacli-

taxel (135–175 mg/m2). In this group, there was

one vaginal recurrence (salvaged) with a median

follow-up of 41 months. Six patients were treated

with single agent platinum, and in this group two

recurred (33 %) [65]. This study highlights the

potential value of adding a taxane to the treat-

ment regimen. Paclitaxel at a dose of 200 mg/m2

given every 3 weeks has demonstrated activity in

advanced or recurrent USC with a reported

objective response rate of 77 %, but with signifi-

cant hematologic toxicity [66]. Another retro-

spective series showed the potential efficacy of

platinum-based combination chemotherapy with

paclitaxel. Of six stage I USC patients treated

adjuvantly with a platinum/paclitaxel combina-

tion, there were no recurrences. One stage II USC

patient treated with platinum/doxorubicin failed

at multiple sites including vagina and

abdomen [58].

Gynecologic Oncology Group (GOG) 209 was

a RCT in which women with advanced/recurrent

endometrial cancer treated with intravenous

(IV) carboplatin/paclitaxel experienced

noninferior survival outcomes and significantly

less toxicity than women treated with IV pacli-

taxel, Adriamycin, and cisplatin [67]. Thus,

carboplatin/paclitaxel with or without the addition

of radiation has become a new standard in the

treatment of advanced or recurrent endometrial

cancer. Table 4 summarizes early studies of com-

bined modality therapy and treatment failures in

USC. In a large study of surgically staged, early-

stage USC, Kelly et al. found a statistically signif-

icant improvement in disease-free survival (DFS)

and OS in patients who received platinum-based

Table 3 Stage I and II USC chemotherapy treatment failures

Reference Modality Recurrence rate (%) Failures

Huh et al. [57] Platinum combined 0 N/A

Dietrich et al. [65] Carboplatin/paclitaxel 4.8 Local

Hamilton et al. [58] Platinum combined 14 Local and distant

Platinum combined refers to cisplatin- or carboplatin-based chemotherapy combined with another cytotoxic agent

Table 4 Stage I and II USC: Combined modality treatment failures

Reference Modality Recurrence rate (%) Failures

Rosenberg et al. [68] WPRT/platinum combination 0 N/A

Sood et al. [50] WPRT/single agent 60 Distant

Low et al. [127] WPRT/BT/platinum combination 7.7 Distant

Kelly et al.a [61] WPRT/WART/BT/platinum combination 4.5 Local

Fakiris et al. [126] Intraperitoneal 32P/BT 17.6 Local and distant

WPRT whole pelvic radiotherapy, BT brachytherapy, WART whole abdominal radiotherapy, Platinum combination
platinum-based regimen with another cytotoxic agent, Single agent Adriamycin (doxorubicin), paclitaxel, or cisplatin
aExcludes patients with IA disease who did not receive adjuvant treatment
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chemotherapy. Seventy-four patients with surgi-

cal stage I USC received adjuvant therapy with a

variety of adjuvant chemotherapy and radiation

protocols. In a multivariate analysis controlled

for substage, only chemotherapy with or without

vaginal brachytherapy was associated with a sig-

nificant decrease in recurrences (P < 0.003).

When broken down by substage, patients with

IA disease who did not have any residual tumor

in the hysterectomy specimen (N ¼ 7) and did not

receive adjuvant therapy, none of them experi-

enced recurrences. Among patients with stage IA

tumor with residual disease in the uterus at the

time of hysterectomy who did not receive adju-

vant therapy, 6 of 14 (43 %) had recurrences. The

same trend was maintained for patients with stage

IB and IC tumors. When combined, 1 out of

22 (4.5 %) patients with stage IB and IC tumors

that received adjuvant chemotherapy had

recurrences while 14 of 18 (77 %) had recurrences

in the no adjuvant chemotherapy group. Interest-

ingly, 5 of 12 (42 %) patients who received

brachytherapy alone as treatment had recurrences,

but no patient who received radiation (brachyther-

apy or pelvic) with chemotherapy had vaginal

recurrences [61]. Only four of 34 stage I patients

experienced a recurrence (11.7 %) after a median

follow-up of 58 months, and two isolated pelvic

recurrences were salvaged.

In a large retrospective series of stage I

patients who had undergone comprehensive

staging, patients were treated with carboplatin/

paclitaxel with or without addition of radiother-

apy. Patients who had received chemotherapy

experienced a recurrence rate of 9.2 % compared

with 24 % among those patients treated only

with radiation and 30 % among those observed

(P ¼ 0.016). This study also demonstrated a sta-

tistically significant improvement in 5-year pro-

gression free survival among those patients

treated with adjuvant platinum/taxane-based

chemotherapy (81.5 %) compared with those

observed (64.7 %) or treated with radiation

alone (64.1 %; P ¼ 0.013) [2].

Furthermore, Fields et al. conducted a Phase II

study of patients with USC treated with IV

carboplatin/paclitaxel chemotherapy and

“sandwiched” whole pelvic radiotherapy

demonstrated 3-year OS rates of 75 % for

women with early stage disease [69]. The largest

dataset supporting the adjuvant use of chemo-

therapy in stage I serous carcinomas comes

from the Uterine Papillary Serous Carcinoma

Consortium study [48]. Following surgery, of

the 142 women with stage I serous cancer,

23 % received no further treatment, 14 %

received adjuvant RT alone, and 63 % were

treated adjuvant chemotherapy. Of those receiv-

ing chemotherapy (primarily carboplatin and

paclitaxel administered for at least three cycles),

37 % also received RT. Those who received

adjuvant chemotherapy experienced a statisti-

cally significant reduction in the recurrence

rate, 11 % versus 30 % in those who received

surgery alone and 25 % for patients who

underwent surgery followed by RT. Chemother-

apy also resulted in a statistically significant

improvement in 5-year progression-free survival:

82 % versus 64 % and 65 % in the surgery and

surgery with RT groups, respectively. As with

most retrospective studies, there is the potential

that these results are reflective of selection bias

of treatments and particularly, in who did or did

not receive chemotherapy.

The largest report on outcomes for women

with stage II serous carcinoma also comes from

the Uterine Papillary Serous Carcinoma Consor-

tium which included 20 women with stage IIA

disease and 35 women with stage IIB disease

[70]. Of these, 10 (18 %) were observed follow-

ing surgery, 19 (34.5 %) were treated with che-

motherapy (18 received carboplatin plus

paclitaxel), and 26 (47.3 %) underwent RT

(though it is unclear if pelvic and/or VBT was

administered). Those treated with chemotherapy

(19 women) received a range of 3–6 cycles

(median ¼ 5). Of the 38 total patients treated

with RT (with or without chemotherapy), 34 %

received BT, 50 % received WPRT plus BT, and

16 % were treated with whole-abdominal RT

alone or in combination with pelvic RT or

BT. Patients who received adjuvant chemother-

apy, regardless of RT, had a 10 % recurrence rate

compared to 50 % in patients not treated with

chemotherapy, which was statistically signifi-

cant. Those who received chemotherapy
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experienced a statistically significant improve-

ment in PFS at 5 years (86 % vs. 41 %, respec-

tively) and an improvement in overall survival

(OS, 88 % vs. 64 %), although it was not statis-

tically significant.

One of only a few prospective studies,

Hogberg et al. [63] reported results of the

NSGO trial of radiation alone versus adjuvant

chemotherapy before or after radiation in

382 patients with stage I, II, IIIA (positive perito-

neal cytology only), or IIIC disease who had high-

risk factors for recurrence (one or more of deep

myometrial invasion, non-diploid DNA, or

serous, clear cell, grade 3, anaplastic histology).

Chemotherapy was not standardized and included

doxorubicin and platinum (AP); paclitaxel, doxo-

rubicin, and platinum (TAP); paclitaxel and plat-

inum (TP); or paclitaxel, cisplatin, and

epirubicin. The study suggested an improvement

in progression-free survival with chemotherapy

(7 % improvement at 5 years, P ¼ 0.03), but

survival data were too early to draw any conclu-

sion. Specifically, there did not appear to be any

benefit of adjuvant chemotherapy in serous/clear

cell carcinomas, though the number of patients

was relatively small and the CIs were wide.

Hogberg et al. [71] subsequently reported more

mature results, and combined the results with a

similar study carried out by theMario Negri Insti-

tute (MaNGO) trials group in Italy (ILIADE-III).

The two studies included 540 patients with endo-

metrial cancer (FIGO stages I–III) with no resid-

ual tumor and randomly allocated patients to

adjuvant radiotherapy with or without sequential

chemotherapy [71]. In the combined analysis,

there was a significant reduction in risk of relapse

in the chemotherapy arm (hazard ratio [HR] 0.63,

CI 0.44–0.89; P ¼ 0.009). Neither trial alone

showed any significant difference in overall

survival.

Although platinum- and taxane-based chemo-

therapy is commonly used in patients with USC,

there is no prospective data. PORTEC

3 (a randomized, phase III trial comparing con-

current chemoradiation and adjuvant chemother-

apy with pelvic radiation alone in high risk and

advance stage endometrial carcinoma) and GOG

249 (a phase III trial of pelvic radiation therapy

versus vaginal cuff brachytherapy followed by

carboplatin/paclitaxel in patients with high risk

early stage endometrial carcinoma) will hope-

fully provide important answers in treatment

of USC.

Summary

Uterine serous carcinoma is a rare histologic

subtype of endometrial cancer, representing

approximately 5–10 % of all endometrial

cancers but a disproportionate number of deaths

due to disease. It is an aggressive tumor with a

unique spectrum of genetic alterations contri-

buting to its tumorigenesis [35]. Many retrospec-

tive studies have demonstrated a high frequency

of extrapelvic disease even in clinical stage I

tumors and that tumor spread tends to mimic

that of serous ovarian cancer rather than

endometrioid endometrial adenocarcinoma. If

10 % or more of the preoperative biopsy speci-

men contains USC, an extended surgical staging

procedure should be performed [17]. Extended

surgical staging includes hysterectomy, bilateral

salpingo-oophorectomy (BSO) pelvic and para-

aortic lymph node dissection, infracolic

omentectomy or omental biopsy, and peritoneal

cytology and should be performed in all patients

with clinical stage I or II tumors.

Multiple adjuvant treatment modalities for

early-stage USC have been employed (Tables 2,

3, and 4). Taken together, radiation alone affords

some degree of local control while still leaving

patients at risk for distant failure. Chemotherapy

as a single treatment modality is likely best given

as a platinum agent combined with a taxane.

Single agent chemotherapy alone is associated

with a high rate of distant failures [35]. Combined

modality therapy with chemotherapy and radia-

tion appears to offer the lowest recurrence rates

with acceptable morbidity. Vaginal recurrences

can be significantly reduced with brachytherapy

alone [60, 61], with lower morbidity than WPRT

or WART. In patients with residual disease in the

hysterectomy specimen, it is currently our recom-

mendation to treat all early-stage USC patients

with chemoradiation [38, 61]. While paclitaxel/
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carboplatin appears to be the optimal chemother-

apy, the ideal radiation techniques are still under

investigation in studies such as PORTEC 3 and

GOG 249.

Clear Cell Carcinoma and Tumors
of Mixed Histology

Epidemiology and Natural History

Clear cell carcinoma represents <5 % of all

endometrial cancers in the United States. It was

first described by Scully and Barlow who

identified these tumors to originate from

müllerian epithelium [72]. Microscopically,

they show tubulocystic, papillary, and/or solid

patterns [73]. The clear histologic appearance

of the tumor cells is due to their high glycogen

content. Other histologic hallmarks are eosino-

philic and hobnail cells. All tumors are graded as

poorly differentiated (grade 3) by FIGO conven-

tion, and unlike clear cell carcinoma of the cer-

vix, in the corpus it does not appear to be

associated with maternal exposure to diethylstil-

bestrol. These cancers have a very similar clini-

cal course to that seen in USC with regard to

pattern of spread, lack of apparent precursor

lesions, and poor prognosis when compared to

endometrioid cancers. Thus, clinical outcomes in

clear cell cancers have often been reported in

combined series with USC.

Tumors of mixed histology are more common

than pure serous or clear cell carcinomas.

Craighead et al. reported that 11 % of their

patients had tumors of mixed histology including

some combination of endometrioid, clear cell,

and serous carcinoma [74]. Most reports define

mixed histology as the coexistence of two or

more cell types each of which constitutes at

least 10 % of the tumor. Cirisano et al. found

that tumors with mixed histology (at least 25 %

of serous or clear cell carcinoma) behave simi-

larly to USC [75]. The amount of unusual histol-

ogy needed in a mixed carcinoma to confer a

poor prognosis is unclear. Some investigators

believe that any amount of poor-prognosis

histology (serous or clear cell carcinoma) is suf-

ficient, whereas others think that a small focus of

high-risk histology does not affect prognosis. It

has been demonstrated that if 10 % of the tumor

is composed of serous carcinoma, the prognosis

is worse than that of poorly differentiated

endometrioid adenocarcinoma [17].

Clear cell carcinoma is most commonly seen

in thin, postmenopausal patients, is not likely

related to estrogen exposure, and is more com-

mon in African American women [62, 75,

76]. As with other high-risk types of endometrial

cancer, there is a high risk of extrauterine spread.

A complete staging procedure is therefore

indicated. Cirisano et al. showed that nearly

40 % of patients with clear cell carcinoma clini-

cally confined to the uterus had extrauterine

spread and a small number had extrauterine dis-

ease even in the absence of myometrial

invasion [75]. As with USC, survival is highly

variable and depends on the extent of surgical

staging with most series not requiring retroperi-

toneal nodal sampling or omentectomy. Abeler

et al. reported the Norwegian Radium Hospital

experience with 97 patients diagnosed with

clear cell carcinoma and unclear surgical staging

[77]. They found a 42 % 5-year survival for

all stages of clear cell carcinoma compared to

27 % for USC. The 5-year OS rate was 90 %

for patients without myometrial invasion, 59 %

for patients with disease limited to the corpus,

and 27 % for patients with stage II disease.

In this series, myometrial invasion and LVSI

were poor prognostic factors [77]. Carcangiu

et al. reviewed 29 patients with surgical stage

I and II clear cell carcinoma. Eleven of

29 patients had retroperitoneal nodal sampling.

The 5-year survival for patients with stage I

clear cell carcinoma was 73 % and 59 % for

those with stage II tumors [78]. Creasman

et al. reviewed the FIGO annual data and

reported a 5-year survival rate of 81 % for surgi-

cal stage I clear cell carcinoma compared to

72 % for USC and 76 % for grade 3 endometrioid

cancers [79]. Large studies of clear cell carci-

noma patients in which all have been “compre-

hensively” staged, including lymph nodes and

omentectomy, have not been reported.
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Treatment

Given the rarity of these tumors, there are no

prospective trials involving only early-stage

clear cell carcinoma or mixed tumors. Most trials

completed by the National Cancer Institute spon-

sored Gynecologic Oncology Group (GOG) have

only included patients at the point of relapse with

measurable disease for salvage chemotherapy.

GOG 99, a large prospective randomized trial

of intermediate risk (stage I and II) endometrial

cancer patients, specifically excluded high-risk

histologic subtypes [52]. Our recommendations

for therapy must, therefore, be extrapolated from

retrospective trials involving heterogeneous

cohorts of patients (USC, grade 3 endometrioid,

and mixed histology). The initial therapy is sur-

gery with a comprehensive staging procedure

including hysterectomy BSO, pelvic and para-

aortic lymph node resection, omentectomy, and

possibly multiple peritoneal biopsies, and dia-

phragm cytology. Patients with no residual dis-

ease at the time of hysterectomy (high-risk tumor

only on dilation and curettage or endometrial

biopsy) and possibly other stage IA patients can

be observed. All other patients should be consid-

ered for adjuvant therapy.

As clear cell carcinoma appears to behave

clinically like USC and other aggressive histo-

logic variants of endometrial cancer, we recom-

mend consideration of adjuvant cytotoxic

chemotherapy for these patients based on avail-

able retrospective data for USC. Unfortunately,

clear cell carcinomas are less responsive to con-

ventional cytotoxic chemotherapy than other

high-risk histologic subtypes of endometrial can-

cer. McMeekin et al. reported the GOG experi-

ence of 1203 patients with measurable recurrent

or advanced endometrial cancer treated with a

variety of different regimens (doxorubicin, cis-

platin, paclitaxel, or combinations). The overall

response rate was 42 % for the entire cohort,

being 44 % for endometrioid carcinoma, 44 %

for USC, and 32 % for clear cell carcinoma

[80]. The decreased response for the clear cell

carcinoma tumors was statistically significant.

Thus the most appropriate chemotherapeutic

regimen is not known and toxicity should be

taken into account when selecting adjuvant

therapies. Therefore, there may be a role for

novel biologic agents in treating this malignancy.

Although there is limited data available for

patients with clear-cell carcinomas and mixed

histology, it is likely that they will benefit from

some form of pelvic radiotherapy to decrease the

risk of local recurrence. As with USC,

chemoradiation is likely to have the lowest fail-

ure rates in early-stage clear-cell carcinomas and

mixed-histology tumors. Our current recommen-

dation is to use vaginal brachytherapy or

intensity-modulated radiation therapy (IMRT)

to the pelvis in combination with carboplatin

and paclitaxel. This regimen is not based on

evidence of superior efficacy to other regimens,

but on the manageable toxicity of this regimen.

Carcinosarcoma

Epidemiology and Natural History

Uterine carcinosarcomas represent �5 % of all

endometrial cancers. Like USCs, they are biolog-

ically aggressive neoplasms with high rate of

extrauterine disease, high recurrence rates

(about 50 % across multiple series), and poor

disease-free and overall survival rates. Whether

carcinosarcomas should be classified as epithe-

lial or mesenchymal tumors has been debated. In

most of the clinical literature to date, carcino-

sarcomas have been included with uterine

sarcomas, likely because their prognosis is dis-

mal; however, there is mounting molecular evi-

dence that these tumors are clonal [81–85] and

epithelial in origin. The malignant epithelial

component has been shown to be capable of

inducing a mesenchymal component when

injected into nude mice whereas the mesenchy-

mal component could not [83]. Furthermore,

patterns of metastases indicate the prominent

role of the epithelial component as well.

Silverberg et al. found a carcinoma component

in 30/34 (88 %) lymph node metastases [86].

Autopsy data, however, have shown no
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difference in metastatic spread between uterine

carcinosarcomas and leiomyosarcomas [87].

Clinically, carcinosarcoma behaves like a

combination of aggressive adenocarcinoma and

sarcoma with a propensity for both lymphatic

and hematogenous spread and uniformly poorer

outcome when compared to other high-risk

histologic subtypes of endometrial cancer.

Amant et al. compared outcomes among three

groups of high risk, early-stage endometrial can-

cer patients including grade 3 endometrioid

adenocarcinomas, carcinosarcomas, USC, and

clear-cell carcinomas. Although only 45 % of

the patients had lymphadenectomy at the time of

staging laparotomy, carcinosarcomas were more

likely to spread to pelvic and para-aortic lymph

nodes. Long-term survival was 86 % for grade

3 endometrioid adenocarcinomas and 44 % for

carcinosarcomas. After a median follow-up of

24 months, 58 % of patients with carcinosarcoma

had died of their disease compared to 43 % with

USC and clear cell and 28 % with grade

3 endometrioid adenocarcinomas [88].

Uterine carcinosarcomas occur more com-

monly in older (postmenopausal) patients [89]

and a review of SEER data found a higher fre-

quency of carcinosarcomas in African American

versus Caucasian women (4.3 vs. 1.7/100,000,

P < 0.001) [90]. Like most histologic variants

of endometrial cancer, carcinosarcomas com-

monly present with vaginal bleeding or pelvic

pain [91]. A summary of common clinical

findings is presented in Table 5. Grossly, they

often grow as fleshy, polypoid masses filling or

prolapsing out of the endometrial cavity. There

may be an association between long-term tamox-

ifen use and development of carcinosarcomas

[92]. Complete surgical staging is paramount in

these patients. In one study, 32 % of patients

with clinical stage I disease (thought to be

confined to the uterine corpus) were upstaged

based on omental involvement (three of nine

patients) or positive lymph nodes [91]. The

importance of evaluation of extrauterine disease

is highlighted in a landmark clinicopathologic

study of 203 early-stage (clinical stage I and II)

carcinosarcomas [86]. In this study, 40 patients

were identified with metastatic disease. The

majority of the tumors (25 out of 40) had

>50 % myometrial invasion, but 10 %

(4 patients) had no myometrial invasion. Nota-

bly, the recurrence rate at 31 months for

carcinosarcomas without myometrial invasion

was 25 %.

Multiple attempts have been made to identify

pathologic variables associated with outcome

and the results have been controversial. Because

prognosis is poor even in early-stage disease, it is

difficult to identify pathologic variables that

will be statistically associated with outcome.

In a study of 301 stage I and II (clinical)

carcinosarcomas, adnexal spread, lymph node

metastases, heterologous type of mesenchymal

component, and grade of sarcomatous compo-

nent were all associated with decreased

progression-free survival (PFS) [93]. The overall

recurrence rate in this study was 53 % and 21 %

of tumors recurred in the pelvis. In other longitu-

dinal studies of carcinosarcoma, no significant

associations have been found between carcinoma

grade, sarcoma component, mitotic count,

LVSI, sarcoma histologic subtype, or tumor

size and overall survival [91, 94]. It has been

argued that prognosis is worse when the epithe-

lial component is a serous carcinoma [95, 96],

but this has not been definitively proven. Results

from TCGA evaluating mutations, DNA

aberrations, and proteomic features should help

elucidate the molecular characterization of

carcinosarcomas.

Treatment

As outlined above, uterine carcinosarcoma car-

ries a particularly poor prognosis even when

diagnosed at an early stage. Ideally, treatment

should address the high rate of both local (pelvic)

Table 5 Carcinosarcomas: clinical features

Median age at diagnosis ¼ 62–67 years

More common in African American women

May be associated with long-term tamoxifen use

Postmenopausal bleeding most common

Grossly bulky polypoid masses
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and distant recurrences. Because carcinosar-

comas are rare, the majority of clinical studies

are retrospective. The few prospective,

randomized trials include other types of uterine

sarcomas or include all stages of carcino-

sarcomas. Therapeutic trials directed specifically

to early-stage carcinosarcoma are rare. Current

clinical management of these tumors is therefore

evolving and more randomized clinical trials are

needed.

Initial evaluation of uterine carcinosarcomas

is similar to that for other forms of endometrial

cancer. A preoperative chest X-ray should be

obtained to rule out pulmonary metastases.

Abdominal-pelvic CT scan is warranted if surgi-

cal resection does not seem clinically/technically

feasible to evaluate disease extent and determine

protocol eligibility. Complete surgical resection

is advisable including total hysterectomy, bilat-

eral salpingo-oophorectomy, peritoneal cytol-

ogy, and pelvic/para-aortic lymph node

dissection and is the primary management of

carcinosarcoma limited to the abdomen for both

staging and initial treatment [97]. The value of

routine omentectomy in carcinosarcomas has not

been established, but in the presence of grossly

positive lymph nodes, removal/biopsy of the

omentum may convey prognostic value. While

still investigational, initial data suggest that

progression-free survival in women who have

undergone sentinel lymph node biopsy is similar

to women who underwent routine lympha-

denectomy at time of staging [98]. Adjuvant

treatment with radiation, chemotherapy, or com-

bination of both is advisable even in early-stage

disease. Results from a growing body of

evidence suggest that chemotherapy, without

adjuvant RT, is treatment of choice for stages

IB to IV [99].

Observation for Stage IA

There are low quality data to inform the benefit

of adjuvant treatment in patients with disease

invading less than half of the endometrium

(Stage IA); therefore, observation rather than

adjuvant treatment is preferred in some cases

because women with stage IA carcinosarcoma

have a better prognosis compared with those

with IB or later stage disease [100]. In addition,

it is unclear adjuvant treatment improves prog-

nosis in these patients [101–103], though some

advocate for chemotherapy using a treatment

algorithm similar to one used for USC [104].

Adjuvant Radiation

There is only one prospective, randomized

controlled trial of adjuvant radiation focused

solely on uterine carcinosarcomas (GOG 150).

This trial randomized patients with all stages of

optimally debulked uterine carcinosarcoma to

adjuvant whole abdominal radiotherapy (WAR)

or cisplatin 20 mg/m2 plus ifosfamide 1.5 g/m2

with mesna for three cycles. Preliminary results

suggest improved results for patients receiving

chemotherapy [99]. There are multiple retrospec-

tive studies analyzing the role of adjuvant radio-

therapy in early-stage carcinosarcoma. Although

overall survival benefit was identified in a small

number of studies, the majority did not require

strict surgical staging. Despite these limitations,

local control appears to be improved with the

addition of WPRT +/� vaginal brachytherapy.

A recent study out of Mayo Clinic and Harvard

looked at vaginal brachytherapy for early-stage

carcinosarcoma of the uterus. This retrospective

study included 33 patients from 2 institutions

with stage I (n ¼ 15) and II (n ¼ 18)

carcinosarcoma. Eighty-two percent of the

patients underwent pelvic LND and 55 %

received chemotherapy as well. Two-year vagi-

nal cuff control 94 %, pelvic control 87 %,

locoregional control 81 %, DFS 66 %, OS

79 %. Authors concluded that risk of pelvic

recurrence was comparable to women treated

with pelvic radiation but no lymph node dissec-

tion; therefore, pelvic radiation should be consid-

ered based on clinical context [105]. Table 6

summarizes recurrence rates in early-stage

carcinosarcomas treated with adjuvant radiation.

Gerszten et al. reviewed their experience with

44 early-stage (FIGO stage I and II) uterine

carcinosarcomas. Twenty patients received
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WPRT with or without vaginal brachytherapy

and 24 were managed with surgery alone. Over

the whole cohort of all stages (N ¼ 60), 73 %

had lymph nodes removed as part of the surgical

staging. The investigators noted a decrease in

local failures (22 % in surgery group and 0 %

in RT group) as well as a decrease in combined

local and distant failures (32 % and 4 %, respec-

tively). Median survival in the surgically man-

aged group was 12 months compared to

77 months in patients who received adjuvant

RT (P ¼ 0.07 for all stages). Survival was also

improved in patients with stage I and II tumors

(P ¼ 0.02). In this study, local failure was pre-

dictive of distant recurrence and death even when

adjusted for clinical stage [106]. Molpus

et al. retrospectively examined outcomes in

43 early-stage uterine carcinosarcoma and

found a significant survival advantage in patients

who were treated with surgery and adjuvant radi-

ation compared to surgery alone. As it has proven

typical for this aggressive disease, 29 % of

patients with clinical stage I were upstaged at

the time of laparotomy and the 5-year OS was

only 38 % when the disease was confined to the

uterus [113], suggesting that surgical staging was

incomplete. Interestingly, a benefit was seen in

patients who received RT suggesting that

improved local control may decrease distant fail-

ure rate. Yamada et al. reviewed 62 patients with

clinical stage I uterine carcinosarcoma. Ninety

percent of the patients had pelvic lympha-

denectomy and 42 % para-aortic lymph node

sampling. Of 28 patients who were considered

stage I or II, only 11 received adjuvant WPRT.

The authors identified an overall survival benefit

in these patients, but were unable to show a

decrease in pelvic recurrences across all stages.

Of note, in this study, occult extrauterine disease

was identified in 61 % of 62 patients. The overall

recurrence rate was 50 % and 43 % of patients

had distal recurrences [96]. Local and distant

control was also achieved in a retrospective anal-

ysis by Knocke et al. There were 33 patients with

early stage tumors (out of 63 reviewed), but only

41 % had some form of lymph node sampling.

WPRT +/� vaginal brachytherapy was

employed in all patients and local control rates

were 95.2 % for patients with stage I and 75 %

for patients with stage II tumors. Distant control

rates were equally impressive at 81.7 % for stage

I and 66.7 % for stage II tumors. Only 3.2 % of

patients receiving radiotherapy had grade

3 toxicity [107].

Table 6 Uterine carcinosarcoma: single modality therapy

Reference N Modality Recurrence

Gerszten et al. [106] 20 WPRT +/� brachytherapy 0 %a

24 Surgery 22 % (local and distant)

Knocke et al. [107] 33 WPRT +/� brachytherapy Local ¼ 4.8 % stage I, 25 % stage II

Distant ¼ 18.3 % stage I, 33.3 % stage II

Chi et al. [108] 28 WPRT (10 neoadjuvant) 21 % pelvic, 43 % distantb

10 Surgery 50 % pelvic, 40 % distant

Le [109] 12 WPRT 58 %b

16 Surgery 44 %

Omura et al. [102] 93 Adriamycin 38 %b

Surgery 51 %

Sutton et al. [110] 65 Cisplatin/ifosfamide Overall ¼ 35 %; pelvic ¼ 15.4 %,

distant/multiple site ¼ 20 %

Resnik et al. [111] 23 Cisplatin, doxorubicin, etoposide 22 %

Odunsi et al. [112] 8 CYVADIC 38 %

Brown et al. [105] Brachytherapy +/� chemotherapy 22 %

WPRT whole pelvic radiotherapy, CYVADIC cyclophosphamide, vincristine, doxorubicin (Adriamycin), dacarbazine
aSignificant difference in overall survival favoring radiation therapy
bNo difference observed in overall survival versus surgery
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Although these studies demonstrated survival

advantage and decreased local and (potentially)

distal failures using adjuvant WPRT +/� vaginal

brachytherapy, several studies question the ther-

apeutic benefit of adjuvant RT in early-stage

uterine carcinosarcomas. Chi et al. reviewed

38 patients with stage I and II carcinosarcomas.

Surgical staging was incomplete with only 45 %

of patients having some form of lymph node

sampling. Out of ten patients managed by sur-

gery alone, 50 % had a pelvic recurrence, 40 %

had a distant recurrence, with a 60 % 5-year

OS. Out of 28 patients treated with WPRT

(10 had RT as neoadjuvant treatment), 21 %

had a pelvic recurrence, 43 % a distant recur-

rence, with a 59 % 5-year OS. Although the

overall survival and rate of distant failures were

unchanged, pelvic recurrences were reduced by

50 % in the second group [108]. In a review of

32 carcinosarcoma patients (19 stage I and II)

with complete surgical staging, Le et al. found

similar recurrence rates among those treated with

surgery alone or surgery plus adjuvant irradia-

tion; 44 % (7 of 16) in the surgery only group and

58 % (7 of 12) in the surgery plus adjuvant

radiation group recurred. Overall survival was

equally dismal in both groups with 27 % of

patients surviving among those treated with RT

versus 33 % of patients who had surgery alone

[109]. In another study that examined clinical

stage I–III uterine carcinosarcomas, patients

who were treated with adjuvant or neoadjuvant

(only 35 of 300 patients had surgery followed by

RT), WPRT was associated with fewer pelvic

recurrences than surgery alone (28 % vs. 48 %,

P < 0.0002). Pelvic radiotherapy appeared to

lengthen the time to distant relapse from 7 to

17 months, but the overall rate of distant failure

was similar between surgery and surgery plus

radiation groups (54 % vs. 57 %, respectively)

[114]. Sartori et al. also found that adjuvant radi-

ation conferred a decrease in the local failure rate

but no improvement in overall recurrence rates.

Of 66 clinical stage I and II uterine

carcinosarcomas, the overall recurrence rates

were 38.2 % (stage I) and 63.6 % (stage II).

As a combined group, 40 % of early-stage

carcinosarcomas failed locally, 40 % failed

distally, and 20 % failed at multiple sites. When

all stages were included, WPRT reduced pelvic

recurrence rates from 21 to 10.7 % in patients

who received adjuvant RT [115]. Finally, in one

of the only randomized trials conducted in early-

stage uterine sarcomas, pelvic radiotherapy

appeared to reduce the rate of vaginal

recurrences, but was not found to improve distant

failure rates even in the doxorubicin

(Adriamycin) arm of this trial [102] (to be

discussed further in the “Chemotherapy” section

of this chapter).

Although the majority of these studies feature

admixtures of different surgical stages with a

wide variety of therapeutic RT (some

neoadjuvant, some adjuvant), it appears that pel-

vic radiotherapy offers a decrease in local relapse

rates. The effect on overall survival varies among

studies and will only be adequately addressed in

prospective trials. Distant failures are common in

patients treated with surgery or a combination of

surgery plus irradiation, therefore chemotherapy

should be included as part of the adjuvant

regimen.

Chemotherapy

As mentioned above, the high-distant failure rate

(from 19 to 50 %) across multiple studies in

early-stage uterine carcinosarcoma suggests

that adding chemotherapy could improve sur-

vival. Interestingly, as understanding of the

molecular basis of carcinosarcomas has

improved, the chemotherapeutic regimens have

changed. Initial therapeutic trials assumed that

carcinosarcomas behaved clinically like

sarcomas and were treated with the same agents.

Over time, the epithelial component has

been shown to drive tumorigenesis and

clinical behavior of this malignancy and thera-

peutic strategies have shifted accordingly.

Although the majority of chemotherapeutic trials

include advanced stage patients with measurable

disease, it can be extrapolated that agents with

activity in advanced or recurrent uterine

carcinosarcoma may have activity in early-stage

disease as well. A summary of recurrence rates in
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patients treated with adjuvant chemotherapy is

found in Table 6.

Omura et al. performed a phase III trial of

adjuvant Adriamycin (60 mg/m2) versus obser-

vation in patients with clinical stage I and II

sarcomas. Lymphadenectomy was not required

for surgical staging, but all patients were

required to have no residual disease after primary

surgery. Pelvic radiotherapy was allowed at the

discretion of the treating physician. Of

156 evaluable patients, 93 had a diagnosis of

carcinosarcoma. The recurrence rate was 38 %

in the adjuvant doxorubicin group and 51 % in

patients without further treatment (not statisti-

cally different). For clinical stage I tumors, the

median survival was 67.2 months. The addition

of adjuvant Adriamycin did not prolong OS or

PFS, and no difference was seen when a sub-

group analysis was performed in patients who

received adjuvant pelvic radiotherapy as well.

For patients with carcinosarcomas in the doxoru-

bicin arm, 75 % of the recurrences occurred in

the pelvis and vagina compared to 33 % in the no

chemotherapy arm. Distant metastases (lung and

abdomen) were reduced from 66 % in the no

treatment group to 25 % in patients treated with

doxorubicin. Although no overall statistical

differences were seen between treatment and no

treatment arms of this trial, there appears to be a

trend to reduce distant failure in patients with

carcinosarcoma with adjuvant treatment [102].

Other agents have been evaluated as adjuvant

therapy in the advanced/recurrent setting. Sutton

et al. performed a phase II trial of ifosfamide and

mesna in patients with advanced/recurrent uterine

carcinosarcoma and found an objective response

rate (OR) of 32.2 % with an 18 % complete

response (CR) rate. There was one death

attributed to therapy among 29 evaluable patients

[116]. Sutton et al. also then examined the role of

combination chemotherapy with ifosfamide plus

or minus cisplatin in a large phase III trial of

patients with advanced or recurrent uterine

carcinosarcomas. Treatment consisted of 1.5 g/m
2/day ifosfamide for 5 days (a reduced dose was

given to patients with a history of radiation ther-

apy) with or without 20 mg/m2 cisplatin � 5

days. The overall response rate in the

combination arm was 54 % compared to 36 %

in the ifosfamide alone arm. There was no change

in OS with the addition of cisplatin, but a slight

prolongation of PFS was observed. The combina-

tion regimen was toxic with six treatment-related

deaths seen with full (1.5 g/m2) doses of

ifosfamide [117]. Given the improved OR with

combination cisplatin and ifosfamide, Sutton

et al. examined the same combination regimen

in a phase II trial of 65 evaluable patients with

clinical stage I and II uterine carcinosarcomas.

Lymphadenectomywas not required as part of the

surgical staging, and all patients were scheduled

to receive three cycles of adjuvant combination

chemotherapy. The primary outcome measures

were disease-free survival (DFS) and OS. The

dosing was similar to the phase III trial

[117]. The majority of patients (89 %) completed

three cycles. Grade 3 or 4 thrombocytopenia was

seen in 63 % of evaluable patients, and 26 % had

grade 3 or 4 neutropenia. The 2-year PFS was

69 % while the 2-year and 5-year OS were 82 %

and 62 %, respectively. Of the patients that had

recurrences (35 % of whole cohort), half of them

were in the pelvis [110]. Note that there was no

adjuvant radiation allowed in this trial.

Resnik et al. studied combination chemother-

apy with cisplatin doxorubicin, and etoposide in

42 patients with uterine carcinosarcoma. In this

phase II trial, 23 patients had stage I or II disease.

Almost all (22 of 23) patients had complete sur-

gical staging with lymph node sampling with or

without omentectomy. Preoperative or postoper-

ative radiotherapy was allowed. Out of the

23 patients with early-stage tumors, 5 had

recurrences (22 %). Of note, USC was identified

as the carcinoma component in 3/5 (60 %) of the

patients with recurrences. In this study, patients

with early stage disease had a 92 % 2-year sur-

vival rate and an 83 % PFS. Only 22 % of

patients experienced grade 3 complications

[111]. Other phase II trials in advanced/recurrent

carcinosarcoma have not been successful

[118, 119].

In GOG 161, Homesley et al. found that adding

paclitaxel to ifosfamide improved OS and PFS

when compared to ifosfamide alone. In this

study, 179 patients with advanced/recurrent
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uterine carcinosarcoma were randomized to

receive ifosfamide alone at a dose of 2 g/m2 or

ifosfamide at 1.6 g/m2 plus paclitaxel at 135 mg/m
2 every 21 days for a maximum of eight cycles.

The combination arm had significantly better over-

all response and a 29 % decrease in the adjusted

hazard of death or progression (P ¼ 0.03),

although alopecia and neuropathyweremore com-

monly seen [120]. One retrospective study in

patients with advanced/recurrent carcinosarcoma

found four of five evaluable patients (80 %) to

have a complete response to combination therapy

with carboplatin (AUC 6) and paclitaxel

(175 mg/m2) [121]. A phase II trial of paclitaxel

and carboplatin in patientswith advanced (stage III

or IV) disease showed a complete response rate of

13 % (46 patients) and partial response in 41 %

with acceptable toxicity[122]. This has led toGOG

261, a randomized phase III trial of paclitaxel plus

carboplatin versus ifosfamide plus paclitaxel in

chemotherapy-naı̈ve patients with newly

diagnosed stage I–IV, persistent or recurrent

carcinosarcoma or the uterus, fallopian tube, peri-

toneum or ovary.

Recurrence remains a significant problem in

patients with early-stage uterine carcinosarcoma

treated with chemotherapy alone (or in combina-

tion with radiotherapy), and more effective

treatments are required to reduce the rates of

local and distant failures.

Multimodality Therapy

It is evident that recurrence rates are high in uterine

carcinosarcomas treated with adjuvant single-

modality therapy (either chemotherapy or radia-

tion). This has prompted several investigators to

explore combination therapy with radiation and

chemotherapy to address local and distant

recurrences. Currently, there are no prospective

trials open for multimodality therapy in uterine

carcinosarcomas, thus, treatment benefit must be

extrapolated from small numbers of patients

evaluated retrospectively. Table 7 summarizes

DFS and OS in patients with uterine

carcinosarcoma treated with multimodality

therapy.

Kohorn et al. found that four of five (80 %)

patients treated with radiation, surgery, and adju-

vant chemotherapy (doxorubicin/cyclophospha-

mide or doxorubicin/ cisplatin) were disease

free after a follow-up of 36–60 months

[123]. Manolitsas et al. examined outcome in

38 clinical stage I or II (lymphadenectomy not

required) patients with uterine carcinosarcoma

that received primary surgery followed by pelvic

radiation and combination chemotherapy with

four to six cycles of cisplatin (75 mg/m2) and

epirubicin (75 mg/m2). Nine of 38 patients

(24 %) were upstaged at the time of surgery.

Chemoradiation was administered in a sequential

or “sandwich” fashion with two cycles of chemo-

therapy given prior to pelvic radiotherapy,

followed by completion of the chemotherapy.

Patients were treated with WPRT unless a com-

plete lymphadenectomy was performed and

lymph nodes were documented to be negative.

Those patients received vaginal brachytherapy

only. Eleven patients (29 %) received no chemo-

therapy. Only one patient experienced grade

3 toxicity. Impressively, survival for patients

who completed multimodality therapy was

95 % (20 of 21 patients) and DFS was 90 %

with a median follow-up of 55 months. In con-

trast, OS among patients who did not receive the

recommended treatment protocol was 47 %.

There was one death (and one recurrence)

Table 7 Uterine carcinosarcoma: multimodality therapy

Reference N Modalities DFS (%) OS (%)

Kohorn et al. [123] 5 Surgery/RT/Chemotherapya 80

Manolitsas et al. [124] 21 Surgery/WPRT/cisplatin, epirubicin 90 95

Menczer et al. [125] 10 Surgery/cisplatin, Ifosfamide/WPRT 70 75b

RT radiation therapy, WPRT whole pelvic radiotherapy
aChemotherapy consisted of doxorubicin/cyclophosphamide or doxorubicin/cisplatin
bOS for patients treated with WPRT alone ¼ 50 % and 22 % for chemotherapy alone
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among the 21 patients who received combination

therapy. This patient experienced local and dis-

tant failure and was originally staged as IA (dis-

ease confined to a polyp) [124]. A recent study

has reviewed all stages of uterine carcinosarcoma

treated with chemotherapy alone, WPRT alone,

or combined modality (chemotherapy followed

by radiation). Out of 49 patients, 25 had clinical

stage I tumors. Radiation was delivered as

WPRT with HDR brachytherapy. Patients were

treated with cisplatin and ifosfamide combina-

tion therapy as a single modality and in combi-

nation with radiation. Patients who received

sequential therapy were administered a higher

dose of cisplatin (80 mg/m2 vs. 60 mg/m2) and

a lower dose of ifosfamide (1.2 g/m2/day

vs. 1.5 g/m2/day). Ten patients received com-

bined modality therapy with a 75 % 5-year OS

compared to that of WPRT alone (50.5 %) and

chemotherapy alone (22.2 %). Although sites of

failure were not explicitly addressed in this

study, multi-site failure (both pelvic and distant)

appeared to be most common [125].

Summary

Uterine carcinosarcoma is a particularly aggres-

sive neoplasm with high rates of treatment failure

even when disease is confined to the uterus

[86]. Molecular evidence points toward a clonal

epithelial origin of thesemalignancies [81–85] and

some evidence suggests more aggressive behavior

if the epithelial component consists of serous car-

cinoma [95, 111]. However, both hematogenous

and lymphatic spread have been described

[86, 87]. Radiation appears to offer local control

[108, 109], but distant failure remains problematic.

Results from GOG 150 (whole abdominal radio-

therapy vs. combination chemotherapy with cis-

platin and ifosfamide), showed that there was no

advantage of one over the other [99]. The most

active chemotherapeutic regimen to date is

ifosfamide plus paclitaxel and due to its toxicity

now serves as the control arm inGOG261which is

comparing ifosfamide plus paclitaxel with

carboplatin and paclitaxel [120].

Conclusions

• Serous carcinoma, carcinosarcoma, clear cell

carcinoma, and mixed histology tumors,

although representing 5–10 % of all endome-

trial cancers, are responsible for a significant

percentage of endometrial cancer mortality.

• These tumors are understudied in

randomized-controlled trials and available

retrospective data are limited by

nonstandardized surgical staging and variable

treatment regimens applied.

• As significant risk of disease spread outside

the uterus exists, comprehensive surgical

staging is of paramount importance.

• High local and distant failure rates in patients

with early-stage disease have prompted test-

ing of combined modality therapy with che-

motherapy and localized radiation, utilizing

both high-dose rate brachytherapy to the vag-

inal cuff or IMRT to the pelvis.

• While multimodality treatment is preferred in

USC, clear cell, and mixed histologies, che-

motherapy with ifosfamide and paclitaxel has

proven most efficacious in carcinosarcoma.

References

1. American Cancer Society. Cancer facts and figures

2015. Atlanta: G.A.C.S; 2015.

2. Hamilton CA et al. Uterine papillary serous and clear

cell carcinomas predict for poorer survival compared

to grade 3 endometrioid corpus cancers. Br J Cancer.

2006;94(5):642–6.

3. Lauchlan SC. Tubal (serous) carcinoma of the endo-

metrium. Arch Pathol Lab Med. 1981;105

(11):615–8.

4. Hendrickson M et al. Uterine papillary serous carci-

noma: a highly malignant form of endometrial ade-

nocarcinoma. Am J Surg Pathol. 1982;6(2):93–108.

5. Kato DT et al. Uterine papillary serous carcinoma

(UPSC): a clinicopathologic study of 30 cases.

Gynecol Oncol. 1995;59(3):384–9.

6. Moore KN, Fader AN. Uterine papillary serous car-

cinoma. Clin Obstet Gynecol. 2011;54(2):278–91.

7. Cirisano Jr FD et al. The outcome of stage I-II

clinically and surgically staged papillary serous and

clear cell endometrial cancers when compared with

endometrioid carcinoma. Gynecol Oncol. 2000;77

(1):55–65.

Therapeutic Modalities in Early-Stage Uterine Papillary Serous Carcinomas. . . 217



8. Fader AN et al. Uterine papillary serous carcinoma:

epidemiology, pathogenesis and management. Curr

Opin Obstet Gynecol. 2010;22(1):21–9.

9. Platz CE, Benda JA. Female genital tract cancer.

Cancer. 1995;75(1 Suppl):270–94.

10. Grice J et al. Uterine papillary serous carcinoma:

evaluation of long-term survival in surgically staged

patients. Gynecol Oncol. 1998;69(1):69–73.

11. Goff BA et al. Uterine papillary serous carcinoma:

patterns of metastatic spread. Gynecol Oncol.

1994;54(3):264–8.

12. Bristow RE et al. Extended surgical staging for uter-

ine papillary serous carcinoma: survival outcome of

locoregional (Stage I-III) disease. Gynecol Oncol.

2001;81(2):279–86.

13. Tay EH, Ward BG. The treatment of uterine papil-

lary serous carcinoma (UPSC): are we doing the

right thing? Int J Gynecol Cancer. 1999;9(6):463–9.

14. Abramovich D et al. Serum CA-125 as a marker of

disease activity in uterine papillary serous carci-

noma. J Cancer Res Clin Oncol. 1999;125

(12):697–8.

15. Gupta D et al. Performance of serum CA125 as a

prognostic biomarker in patients with uterine papil-

lary serous carcinoma. Int J Gynecol Cancer.

2011;21(3):529–34.

16. Olawaiye AB et al. Utility of pre-operative serum

CA-125 in the management of uterine papillary

serous carcinoma. Gynecol Oncol. 2008;110

(3):293–8.

17. Boruta 2nd DM et al. Uterine serous and grade

3 endometrioid carcinomas: is there a survival dif-

ference? Cancer. 2004;101(10):2214–21.

18. Bjorge T et al. Body size in relation to cancer of the

uterine corpus in 1 million Norwegian women. Int J

Cancer. 2007;120(2):378–83.

19. Gehrig PA et al. Association between uterine serous

carcinoma and breast cancer. Gynecol Oncol.

2004;94(1):208–11.

20. Chan JK et al. Breast cancer followed by corpus

cancer: is there a higher risk for aggressive histologic

subtypes? Gynecol Oncol. 2006;102(3):508–12.

21. Geisler JP et al. Papillary serous carcinoma of the

uterus: increased risk of subsequent or concurrent

development of breast carcinoma. Gynecol Oncol.

2001;83(3):501–3.

22. Barakat RR et al. Tamoxifen use in breast cancer

patients who subsequently develop corpus cancer is

not associated with a higher incidence of adverse

histologic features. Gynecol Oncol. 1994;55

(2):164–8.

23. Bergman L et al. Risk and prognosis of endometrial

cancer after tamoxifen for breast cancer. Compre-

hensive Cancer Centres’ ALERT Group. Assessment

of liver and endometrial cancer risk following

tamoxifen. Lancet. 2000;356(9233):881–7.

24. Fisher B et al. Tamoxifen for the prevention of breast

cancer: current status of the National Surgical

Adjuvant Breast and Bowel Project P-1 study. J

Natl Cancer Inst. 2005;97(22):1652–62.

25. Magriples U et al. High-grade endometrial carci-

noma in tamoxifen-treated breast cancer patients. J

Clin Oncol. 1993;11(3):485–90.

26. Mignotte H et al. Iatrogenic risks of endometrial

carcinoma after treatment for breast cancer in a

large French case-control study. Federation

Nationale des Centres de Lutte Contre le Cancer

(FNCLCC). Int J Cancer. 1998;76(3):325–30.

27. Saadat M et al. Outcomes in patients with

primary breast cancer and a subsequent diagnosis

of endometrial cancer: comparison of cohorts treated

with and without tamoxifen. Cancer. 2007;110

(1):31–7.

28. Silva EG, Tornos CS, Follen-Mitchell M. Malignant

neoplasms of the uterine corpus in patients treated

for breast carcinoma: the effects of tamoxifen. Int

J Gynecol Pathol. 1994;13(3):248–58.

29. Goshen R et al. Is uterine papillary serous adenocar-

cinoma a manifestation of the hereditary breast-

ovarian cancer syndrome? Gynecol Oncol. 2000;79

(3):477–81.

30. Lavie O et al. BRCA1 germline mutations in women

with uterine serous papillary carcinoma. Obstet

Gynecol. 2000;96(1):28–32.

31. Low JS et al. Adjuvant sequential chemotherapy and

radiotherapy in uterine papillary serous carcinoma.

Gynecol Oncol. 2005;97:171–7.

32. Fakiris AJ et al. Intraperitoneal radioactive phospho-

rous (32P) and vaginal brachytherapy as adjuvant

treatment for uterine papillary serous carcinoma

and clear cell carcinoma: the Indiana University

experience. Brachytherapy. 2010;9(1):61–5.

33. Levine DA et al. Risk of endometrial carcinoma

associated with BRCA mutation. Gynecol Oncol.

2001;80(3):395–8.

34. Boruta 2nd DM et al. Management of women with

uterine papillary serous cancer: a Society of Gyne-

cologic Oncology (SGO) review. Gynecol Oncol.

2009;115(1):142–53.

35. Lax SF. Molecular genetic pathways in various types

of endometrial carcinoma: from a phenotypical to a

molecular-based classification. Virchows Arch.

2004;444(3):213–23.

36. Yarden Y, Sliwkowski MX. Untangling the ErbB

signalling network. Nat Rev Mol Cell Biol. 2001;2

(2):127–37.

37. El-Sahwi KS, Schwartz PE, Santin

AD. Development of targeted therapy in uterine

serous carcinoma, a biologically aggressive variant

of endometrial cancer. Expert Rev Anticancer Ther.

2012;12(1):41–9.

38. Fader AN, Santin AD, Gehrig PA. Early stage uter-

ine serous carcinoma: management updates and

genomic advances. Gynecol Oncol. 2013;129

(1):244–50.

39. Cancer Genome Atlas Research Network

et al. Integrated genomic characterization of

218 L.M. Divine and M.A. Powell



endometrial carcinoma. Nature. 2013;497

(7447):67–73.

40. Slomovitz BM et al. Uterine papillary serous carci-

noma (UPSC): a single institution review of

129 cases. Gynecol Oncol. 2003;91(3):463–9.

41. Mendivil A, Schuler KM, Gehrig PA.

Non-endometrioid adenocarcinoma of the uterine

corpus: a review of selected histological subtypes.

Cancer Control. 2009;16(1):46–52.

42. Chan JK et al. Significance of comprehensive surgi-

cal staging in noninvasive papillary serous carci-

noma of the endometrium. Gynecol Oncol. 2003;90

(1):181–5.

43. Geisler JP et al. What staging surgery should be

performed on patients with uterine papillary serous

carcinoma? Gynecol Oncol. 1999;74(3):465–7.

44. ASTEC Study Group et al. Efficacy of systematic

pelvic lymphadenectomy in endometrial cancer

(MRC ASTEC trial): a randomised study. Lancet.

2009;373(9658):125–36.

45. Growdon WB et al. Prognostic determinants in

patients with stage I uterine papillary serous carci-

noma: a 15-year multi-institutional review. Int J

Gynecol Cancer. 2012;22(3):417–24.

46. Turner BC et al. Effective treatment of stage I uter-

ine papillary serous carcinoma with high dose-rate

vaginal apex radiation (192Ir) and chemotherapy. Int

J Radiat Oncol Biol Phys. 1998;40(1):77–84.

47. Carcangiu ML, Chambers JT. Uterine papillary

serous carcinoma: a study on 108 cases with empha-

sis on the prognostic significance of associated

endometrioid carcinoma, absence of invasion, and

concomitant ovarian carcinoma. Gynecol Oncol.

1992;47(3):298–305.

48. Fader AN et al. An updated clinicopathologic study

of early-stage uterine papillary serous carcinoma

(UPSC). Gynecol Oncol. 2009;115(2):244–8.

49. Lim P et al. Early stage uterine papillary serous

carcinoma of the endometrium: effect of adjuvant

whole abdominal radiotherapy and

pathologic parameters on outcome. Cancer.

2001;91(4):752–7.

50. Sood BM et al. Patterns of failure after the

multimodality treatment of uterine papillary serous

carcinoma. Int J Radiat Oncol Biol Phys. 2003;57

(1):208–16.

51. Mehta N et al. Outcome and pattern of failure in

pathologic stage I-II papillary serous carcinoma of

the endometrium: implications for adjuvant

radiation therapy. Int J Radiat Oncol Biol Phys.

2003;57(4):1004–9.

52. Keys HM et al. A phase III trial of surgery with or

without adjunctive external pelvic radiation

therapy in intermediate risk endometrial adenocarci-

noma: a Gynecologic Oncology Group study.

Gynecol Oncol. 2004;92(3):744–51.

53. Havrilesky LJ et al. Outcomes in surgical stage I

uterine papillary serous carcinoma. Gynecol

Oncol. 2007;105(3):677–82.

54. Kwon J, Ackerman I, Franssen E. The role of

abdominal-pelvic radiotherapy in the management

of uterine papillary serous carcinoma. Int J Radiat

Oncol Biol Phys. 2004;59(5):1439–45.

55. Martinez AA et al. Improved outcome at 10 years for

serous-papillary/clear cell or high-risk endometrial

cancer patients treated by adjuvant high-dose whole

abdomino-pelvic irradiation. Gynecol Oncol.

2003;90(3):537–46.

56. Sutton G et al. Adjuvant whole abdominal irradiation

in clinical stages I and II papillary serous or clear cell

carcinoma of the endometrium: a phase II study of

the Gynecologic Oncology Group. Gynecol Oncol.

2006;100(2):349–54.

57. Huh WK et al. Uterine papillary serous carcinoma:

comparisons of outcomes in surgical Stage I patients

with and without adjuvant therapy. Gynecol Oncol.

2003;91(3):470–5.

58. Hamilton CA et al. Impact of adjuvant therapy on

survival of patients with early-stage uterine papillary

serous carcinoma. Int J Radiat Oncol Biol Phys.

2005;63(3):839–44.

59. Thomas MB et al. Role of systematic

lymphadenectomy and adjuvant therapy in stage I

uterine papillary serous carcinoma. Gynecol Oncol.

2007;107(2):186–9.

60. Kiess AP et al. Five-year outcomes of adjuvant

carboplatin/paclitaxel chemotherapy and

intravaginal radiation for stage I-II papillary serous

endometrial cancer. Gynecol Oncol. 2012;127

(2):321–5.

61. Kelly MG et al. Improved survival in surgical stage I

patients with uterine papillary serous carcinoma

(UPSC) treated with adjuvant platinum-based che-

motherapy. Gynecol Oncol. 2005;98(3):353–9.

62. Abeler VM et al. Clear cell carcinoma of the endo-

metrium. Prognosis and metastatic pattern. Cancer.

1996;78(8):1740–7.

63. Hogberg T, et al. A randomized phase-III study on

adjuvant treatment with radiation (RT) � chemo-

therapy (CT) in early-stage high-risk endometrial

cancer (NSGO-EC-9501/EORTC 55991). J Clin

Oncol (Meeting Abstracts). 2007; 25(18_suppl):

5503.

64. Elit L et al. Optimal management for surgically

Stage 1 serous cancer of the uterus. Gynecol Oncol.

2004;92(1):240–6.

65. Dietrich 3rd CS et al. The efficacy of adjuvant

platinum-based chemotherapy in Stage I uterine pap-

illary serous carcinoma (UPSC). Gynecol Oncol.

2005;99(3):557–63.

66. Ramondetta L et al. Treatment of uterine papillary

serous carcinoma with paclitaxel. Gynecol Oncol.

2001;82(1):156–61.

67. Miller D et al. Randomized phase III noninferiority

trial of first line chemotherapy for metastatic or

recurrent endometrial carcinoma: a Gynecologic

Oncology Group study. Gynecol Oncol.

2012;125:771–3.

Therapeutic Modalities in Early-Stage Uterine Papillary Serous Carcinomas. . . 219



68. Rosenberg P et al. Death rate and recurrence pattern

among 841 clinical stage I endometrial cancer

patients with special reference to uterine papillary

serous carcinoma. Gynecol Oncol. 1993;51

(3):311–5.

69. Fields AL et al. Pilot phase II trial of radiation

"sandwiched" between combination paclitaxel/plati-

num chemotherapy in patients with uterine papillary

serous carcinoma (UPSC). Gynecol Oncol. 2008;108

(1):201–6.

70. Fader AN et al. Stage II uterine papillary serous

carcinoma: carboplatin/paclitaxel chemotherapy

improves recurrence and survival outcomes.

Gynecol Oncol. 2009;112(3):558–62.

71. Hogberg T et al. Sequential adjuvant chemotherapy

and radiotherapy in endometrial cancer--results from

two randomised studies. Eur J Cancer. 2010;46

(13):2422–31.

72. Scully RE, Barlow JF. "Mesonephroma" of ovary.

Tumor of Mullerian nature related to the

endometrioid carcinoma. Cancer. 1967;20

(9):1405–17.

73. Kanbour-Shakir A, Tobon H. Primary clear cell car-

cinoma of the endometrium: a clinicopathologic

study of 20 cases. Int J Gynecol Pathol. 1991;10

(1):67–78.

74. Craighead PS et al. Management of aggressive his-

tologic variants of endometrial carcinoma at the Tom

Baker Cancer Centre between 1984 and 1994.

Gynecol Oncol. 2000;77(2):248–53.

75. Cirisano Jr FD et al. Epidemiologic and

surgicopathologic findings of papillary serous and

clear cell endometrial cancers when compared to

endometrioid carcinoma. Gynecol Oncol. 1999;74

(3):385–94.

76. Christopherson WM, Alberhasky RC, Connelly

PJ. Carcinoma of the endometrium: I. A clinicopath-

ologic study of clear-cell carcinoma and secretory

carcinoma. Cancer. 1982;49(8):1511–23.

77. Abeler VM, Kjorstad KE. Clear cell carcinoma of

the endometrium: a histopathological and clinical

study of 97 cases. Gynecol Oncol. 1991;40

(3):207–17.

78. Carcangiu ML, Chambers JT. Early pathologic stage

clear cell carcinoma and uterine papillary serous

carcinoma of the endometrium: comparison of clini-

copathologic features and survival. Int J Gynecol

Pathol. 1995;14(1):30–8.

79. Creasman WT et al. Prognosis of papillary serous,

clear cell, and grade 3 stage I carcinoma of the

endometrium. Gynecol Oncol. 2004;95(3):593–6.

80. McMeekin DS et al. The relationship between his-

tology and outcome in advanced and recurrent endo-

metrial cancer patients participating in first-line

chemotherapy trials: a Gynecologic Oncology

Group study. Gynecol Oncol. 2007;106(1):16–22.

81. Bitterman P, Chun B, Kurman RJ. The significance

of epithelial differentiation in mixed mesodermal

tumors of the uterus. A clinicopathologic and

immunohistochemical study. Am J Surg Pathol.

1990;14(4):317–28.

82. Kounelis S et al. Carcinosarcomas (malignant mixed

mullerian tumors) of the female genital tract: com-

parative molecular analysis of epithelial and mesen-

chymal components. Hum Pathol. 1998;29(1):82–7.

83. Emoto M et al. Characteristics of cloned cells of

mixed mullerian tumor of the human uterus. Carci-

noma cells showing myogenic differentiation

in vitro. Cancer. 1993;71(10):3065–75.

84. Wada H et al. Molecular evidence that most but not

all carcinosarcomas of the uterus are combination

tumors. Cancer Res. 1997;57(23):5379–85.

85. Fujii H et al. Frequent genetic heterogeneity in the

clonal evolution of gynecological carcinosarcoma

and its influence on phenotypic diversity. Cancer

Res. 2000;60(1):114–20.

86. Silverberg SG et al. Carcinosarcoma (malignant

mixed mesodermal tumor) of the uterus. A Gyneco-

logic Oncology Group pathologic study of 203 cases.

Int J Gynecol Pathol. 1990;9(1):1–19.

87. Fleming WP et al. Autopsy findings in patients with

uterine sarcoma. Gynecol Oncol. 1984;19

(2):168–72.

88. Amant F et al. Endometrial carcinosarcomas have a

different prognosis and pattern of spread compared

to high-risk epithelial endometrial cancer. Gynecol

Oncol. 2005;98(2):274–80.

89. Gadducci A et al. The management of patients with

uterine sarcoma: a debated clinical challenge. Crit

Rev Oncol Hematol. 2008;65(2):129–42.

90. Brooks SE et al. Surveillance, epidemiology, and

end results analysis of 2677 cases of uterine sarcoma

1989-1999. Gynecol Oncol. 2004;93(1):204–8.

91. Inthasorn P et al. Analysis of clinicopathologic

factors in malignant mixed Mullerian tumors of the

uterine corpus. Int J Gynecol Cancer. 2002;12

(4):348–53.

92. McCluggage WG et al. Uterine carcinosarcomas in

patients receiving tamoxifen. A report of 19 cases.

Int J Gynecol Cancer. 2000;10(4):280–4.

93. Major FJ et al. Prognostic factors in early-stage

uterine sarcoma. A Gynecologic Oncology Group

study. Cancer. 1993;71(4 Suppl):1702–9.

94. Nielsen SN et al. Clinicopathologic analysis of uter-

ine malignant mixed mullerian tumors. Gynecol

Oncol. 1989;34(3):372–8.

95. Ramondetta LM et al. A phase II trial of cisplatin,

ifosfamide, and mesna in patients with advanced or

recurrent uterine malignant mixed mullerian tumors

with evaluation of potential molecular targets.

Gynecol Oncol. 2003;90(3):529–36.

96. Yamada SD et al. Pathologic variables and adjuvant

therapy as predictors of recurrence and survival for

patients with surgically evaluated carcinosarcoma of

the uterus. Cancer. 2000;88(12):2782–6.

97. NCCN clinical practice guidelines in oncology.

Uterine neoplasms, version 2.2016. National Com-

prehensive Cancer Network (2015).

220 L.M. Divine and M.A. Powell



98. Schiavone MB et al. Survival of patients with uterine

carcinosarcoma undergoing sentinel lymph node

mapping. Ann Surg Oncol. 2016;23(1):196–202.

99. Wolfson AH et al. A gynecologic oncology group

randomized phase III trial of whole abdominal irra-

diation (WAI) vs. cisplatin-ifosfamide and mesna

(CIM) as post-surgical therapy in stage I-IV

carcinosarcoma (CS) of the uterus. Gynecol Oncol.

2007;107(2):177–85.

100. Page BR et al. Does the FIGO 2009 endometrial

cancer staging system more accurately correlate

with clinical outcome in different histologies?

Revised staging, endometrial cancer, histology. Int

J Gynecol Cancer. 2012;22(4):593–8.

101. Reed NS et al. Phase III randomised study to evalu-

ate the role of adjuvant pelvic radiotherapy in the

treatment of uterine sarcomas stages I and II: an

European Organisation for Research and

Treatment of Cancer Gynaecological Cancer Group

Study (protocol 55874). Eur J Cancer. 2008;44

(6):808–18.

102. Omura GA et al. A randomized clinical trial of

adjuvant adriamycin in uterine sarcomas: a Gyneco-

logic Oncology Group Study. J Clin Oncol. 1985;3

(9):1240–5.

103. Cantrell LA et al. A multi-institutional cohort study

of adjuvant therapy in stage I-II uterine

carcinosarcoma. Gynecol Oncol. 2012;127(1):22–6.

104. del Carmen MG, Birrer M, Schorge JO. Uterine pap-

illary serous cancer: a review of the literature.

Gynecol Oncol. 2012;127(3):651–61.

105. Brown LC et al. Vaginal brachytherapy for early-

stage carcinosarcoma of the uterus. Brachytherapy.

2015;14(4):433–9.

106. Gerszten K et al. The impact of adjuvant radiother-

apy on carcinosarcoma of the uterus. Gynecol

Oncol. 1998;68(1):8–13.

107. Knocke TH et al. Results of primary and adjuvant

radiotherapy in the treatment of mixed Mullerian

tumors of the corpus uteri. Gynecol Oncol. 1999;73

(3):389–95.

108. Chi DS et al. The role of whole-pelvic irradiation in

the treatment of early-stage uterine carcinosarcoma.

Gynecol Oncol. 1997;65(3):493–8.

109. Le T. Adjuvant pelvic radiotherapy for uterine

carcinosarcoma in a high risk population. Eur J

Surg Oncol. 2001;27(3):282–5.

110. Sutton G et al. 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.

Gynecol Oncol. 2005;96(3):630–4.

111. Resnik E et al. A phase II study of etoposide, cis-

platin, and doxorubicin chemotherapy in

mixed mullerian tumors (MMT) of the uterus.

Gynecol Oncol. 1995;56(3):370–5.

112. Odunsi K et al. Efficacy of adjuvant CYVADIC

chemotherapy in early-stage uterine sarcomas:

results of long-term follow-up. Int J Gynecol Cancer.

2004;14(4):659–64.

113. Molpus KL et al. Postoperative pelvic irradiation in

early stage uterine mixed mullerian tumors. Eur J

Gynaecol Oncol. 1998;19(6):541–6.

114. Callister M et al. Malignant mixed Mullerian tumors

of the uterus: analysis of patterns of failure, prognos-

tic factors, and treatment outcome. Int J Radiat

Oncol Biol Phys. 2004;58(3):786–96.

115. Sartori E et al. Carcinosarcoma of the uterus: a

clinicopathological multicenter CTF study. Gynecol

Oncol. 1997;67(1):70–5.

116. Sutton GP et al. Phase II trial of ifosfamide and

mesna in mixed mesodermal tumors of the uterus

(a Gynecologic Oncology Group study). Am J Obstet

Gynecol. 1989;161(2):309–12.

117. Sutton G et al. A phase III trial of ifosfamide with or

without cisplatin in carcinosarcoma of the uterus: a

Gynecologic Oncology Group Study. Gynecol

Oncol. 2000;79(2):147–53.

118. Curtin JP et al. Paclitaxel in the treatment of

carcinosarcoma of the uterus: a gynecologic oncol-

ogy group study. Gynecol Oncol. 2001;83

(2):268–70.

119. Miller DS et al. Phase II evaluation of topotecan in

carcinosarcoma of the uterus: a Gynecologic Oncol-

ogy Group study. Gynecol Oncol. 2005;98

(2):217–21.

120. Homesley HD et al. Phase III trial of ifosfamide with

or without paclitaxel in advanced uterine

carcinosarcoma: a Gynecologic Oncology Group

Study. J Clin Oncol. 2007;25(5):526–31.

121. Toyoshima M et al. Clinical experience with combi-

nation paclitaxel and carboplatin therapy for

advanced or recurrent carcinosarcoma of the uterus.

Gynecol Oncol. 2004;94(3):774–8.

122. Powell MA et al. Phase II evaluation of paclitaxel

and carboplatin in the treatment of carcinosarcoma

of the uterus: a Gynecologic Oncology Group study.

J Clin Oncol. 2010;28(16):2727–31.

123. Kohorn EI et al. Adjuvant therapy in mixed

mullerian tumors of the uterus. Gynecol Oncol.

1986;23(2):212–21.

124. Manolitsas TP et al. Multimodality therapy for

patients with clinical Stage I and II malignant

mixed Mullerian tumors of the uterus. Cancer.

2001;91(8):1437–43.

125. Menczer J et al. A comparison between different

postoperative treatment modalities of uterine

carcinosarcoma. Gynecol Oncol. 2005;97

(1):166–70.

126. Fakiris AS et al. Intraperitoneal radioactive phospho-

rous and vaginal brachytherapy as adjuvant treat-

ment for uterine papillary serous carcinoma and

clear cell carcinoma the Indiana University experi-

ence. Brachytherapy, 2010. 9(1)61–5.

127. Low US et al. Adjuvant sequential chemotherapy

and radiotherapy in uterine papillary serous carci-

noma. Gynecol Oncol. 2005;97:171–177.

Therapeutic Modalities in Early-Stage Uterine Papillary Serous Carcinomas. . . 221


	Therapeutic Modalities in Early-Stage Uterine Papillary Serous Carcinomas, Carcinosarcomas, Clear-Cell and Mixed Histology Car...
	Introduction
	Uterine Serous Carcinoma
	Epidemiology and Natural History
	Treatment

	Radiotherapy
	Chemotherapy and Combined Modality Therapy
	Summary

	Clear Cell Carcinoma and Tumors of Mixed Histology
	Epidemiology and Natural History
	Treatment

	Carcinosarcoma
	Epidemiology and Natural History
	Treatment

	Observation for Stage IA
	Adjuvant Radiation
	Chemotherapy
	Multimodality Therapy
	Summary

	Conclusions
	References


