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Abstract

This chapter discusses the treatment of endometrioid adenocarcinoma of

the endometrium in premenopausal women with hormonal therapy for the

purpose of preserving the corpus and future fertility. In addition, postmen-

opausal women who are not candidates for surgery may benefit from

similar approaches.
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Introduction

Endometrial cancer is the most common of the

gynecologic malignancies. In 2014, 52,630 cases

of endometrial cancer and 8,590 deaths from the

disease are estimated in the USA [1]. Most

endometrial cancers occur in women who are

postmenopausal, and therefore completed their

childbearing. However, a small percentage of

endometrial carcinomas occur in women who

perhaps have not yet begun or not completed

their families.

The standard of care for endometrial cancer is

surgery. The primary surgery consists of total

hysterectomy with the removal of both tubes

and ovaries. In the USA, this is often associated

with staging surgery, including removal of the

pelvic and para-aortic lymph nodes [2]. The sur-

gery may be performed via laparotomy or more

commonly via a minimally invasive approach.

Obviously, this surgical treatment will make

future childbearing for the patient impossible.

With surgical staging and adjuvant therapy

where appropriate, the 5-year survival for endo-

metrioid endometrial cancer confined to the

corpus is 95 %. For those women who have

non-myoinvasive grade 1 disease, the disease

free 5-year survival following surgical therapy

is 99.2 % [3].

This chapter discusses alternative treatment of

endometrioid adenocarcinoma of the endometrium
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with hormonal therapy for the purpose of preserv-

ing the uterus and therefore future fertility. Mainly

retrospective data will be discussed, although

recent prospective studies also exist and will be

presented. It should be stressed, however, that the

treatment of endometrial cancer with less than

hysterectomy at the current time represents a ther-

apy that is outside of the “standard of care,” and

therefore should be undertaken with caution with

a well-informed patient and an experienced

physician.

This discussion will also apply to older

women with endometrial cancer who are not

surgical candidates for medical reasons. Limited

data are now available in this population, though

hormonal treatment has a higher rate of success

in the premenopausal population. However,

many of these older women for whom fertility

is not an issue may be better served by primary

radiation therapy if they cannot undergo surgery.

Epidemiology

Endometrial cancer most often affects postmen-

opausal women, with over 70 % of cases occur-

ring in the postmenopause and a mean age of

diagnosis of 62 years [4]. Endometrial cancer is

most frequently diagnosed in women ages 55–64

years, with the majority of cases diagnosed in

women ages 45–74 [4]. However, retrospective

reports suggest that between 2 and 14 % of

women presenting with endometrial cancer will

be less than 40 years old [5–14]. This pre-

menopausal group has both similar and different

epidemiologic characteristics than the postmeno-

pausal age group that need to be considered.

Moreover, because of their young age, the diag-

nosis of endometrial cancer is not always

entertained in these patients when they present

with menstrual irregularities.

Fortunately, premenopausal women with endo-

metrial cancer have a higher rate of low-grade

tumors as well as a higher rate of low-stage dis-

ease when compared to older patients, resulting

in a favorable disease-specific survival rate

[15]. One of the largest single institution studies

of women under the age of 45 years with endome-

trial cancer was reported from Yale [16]. A total

of 251 patients were identified, 75 % of whom had

stage I disease. The majority of patients had grade

1 disease (53 %) with only 5 % having high-grade

tumors. Eighty-seven percent of patients had

endometrioid histology.

One of the epidemiologic risk factors shared by

women of all ages with endometrial cancer

is obesity. With the rise in obesity in the USA

and the world, the number of endometrial cancer

cases is also expected to increase [17]. As a

woman’s weight increases, so to does her risk for

endometrial cancer [18]. Obese women are two to

three times more likely to get endometrial cancer

than their lean counterparts [19, 20], and women

who are 50 pounds overweight are ten times more

likely to develop endometrial cancer [21].

Several large retrospective studies have con-

sidered obesity rates specifically in younger

women with endometrial cancer (defined in

most series as a BMI >30). The largest studies

that have data regarding BMI in this younger

age group are shown in Table 1. If all studies,

including those that measure obesity by body

weight alone, are included, obesity rates in youn-

ger women range from as low as 29 % to as high

as 73 % [14]. Interestingly, the obesity rates in

young women seem to be higher than those of

older women within the same population. For

example, in the series from Gallup et al., an

obesity rate of 43.8 % in women <40 years

Table 1 Obesity data for women with endometrial cancer ages 40 [47] and under

Duska [14] Gitscha [11] Soliman [13] Walsha [22] Parkb [23] Wang [24] Totals

# 92 17 79 102 48 37 375

BMI �30 44 6 48 46 23 11 178

Obese (%) 48 35 62 48 48 32 48
aIncluded women up to age 45 years
bData is for BMI �25
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with endometrial cancer contrasted with 18 % in

a group of patients treated at the same institution

who were over 40 years of age [8]. Reported

obesity rates in young endometrial cancer

patients are lower in the series reported from

Asian countries.

All young women with endometrial cancer

are not obese; in fact, many of them will present

with normal weight. In the series from

Massachusetts General Hospital (MGH), 52 %

of women <40 years with endometrial cancer

were of normal weight (BMI < 30), and 43 %

had a BMI of 25 or less [14]. In that study, there

was a trend toward higher stage disease and high-

risk histology in the normal weight women,

though the differences did not reach statistical

significance. Schmeler et al. presented a series

of women <50 years and of normal weight seen

at the MD Anderson Cancer Center [22]. They

suggested that hormonal factors, and in particular

polycystic ovarian syndrome (PCOS), might be a

risk factor for developing endometrial cancer in

these women with normal weight. Retrospective

data suggests that normal weight younger women

are not at higher risk for poor survival, though the

numbers are too small in all studies to reach any

conclusion.

Obviously, women <40 do not present with

postmenopausal bleeding or staining. However,

the majority of young women with endometrial

cancer will present with some type of menstrual

irregularity. In the series from MGH, 29 of

91 (32 %) women presented with menorrhagia

or increasing menorrhagia and 39 of 91 (43 %)

presented with irregular menses or meno-

metrorrhagia [14]. Similarly, 26 of 32 (81 %)

women in the Crissman series and 77 % of the

patients in the Yale series presented with irregu-

lar vaginal bleeding [7, 16]. Other studies have

also reported high rates of irregular bleeding as

the presenting complaint [6, 9, 12]. Persistent

irregular bleeding, therefore, merits endometrial

sampling even in those women age <40 to rule

out an underlying endometrial neoplasm.

Infertility is also a hallmark of women <40

with endometrial cancer, in contrast to their

postmenopausal counterparts, who are often

characterized as “fertile.” In the MGH series,

11 patients (12 %) were diagnosed with

endometrial cancer incidentally during infertility

evaluation [14]. In Gallup’s study, 44 % of

women <40 years with endometrial cancer

were classified as “infertile,” though information

is not provided to suggest that infertility was the

presenting symptom prompting evaluation

[8]. Schmeler’s study reported a 17 % risk of

infertility in women under age 50 with endome-

trial cancer [22]. A large study from Korea

reported an infertility rate of 38.3 %, which was

higher than that of their general population

(10–15 %) [23]. It is likely that in many of

these cases, the infertility is a result of

anovulation, associated with high levels of

circulating unopposed estrogen. In a study from

Taiwan, for example, 13 % of patients met the

criteria for polycystic ovarian syndrome

[24]. Unfortunately, all data is retrospective and

often limits obtaining hormonal information

about patients unless it is specifically docu-

mented in the patient’s chart.

Genetic disorders, particularly hereditary

nonpolyposis colon cancer or Lynch syndrome,

are associated with endometrial cancer, usually

at a young age. In fact, endometrial cancer is

the most common cancer of Lynch syndrome

in women and may be the presenting cancer in

some patients [25]. A detailed family history is

instrumental in making this diagnosis, and all

young women presenting with endometrial can-

cer should have a careful family history taken.

Finally, endometrial cancer in a young woman

may result from an estrogen-producing ovarian

tumor, such as a granulosa cell tumor. Clinically,

a very young woman may present with an ovar-

ian mass, irregular bleeding, and/or infertility.

Treatment of the ovarian tumor must include

dilatation and curettage (D&C) to rule out an

underlying endometrial neoplasia.

Complex Atypical Hyperplasia
in Women Under 40 Years

The issue of complex atypical hyperplasia

(CAH) needs to be addressed, particularly in the

setting of a discussion of treating young women

with grade 1 endometrial cancer with hormones

rather than definitive surgery. While CAH is a

Primary Hormonal Therapy of Endometrial Cancer 153



precancerous lesion, it cannot reliably be stated

that there will be no cancer on the hysterectomy

specimen when a preoperative diagnosis of CAH

is made. The possibility of an underlying grade

1 (or higher) endometrioid adenocarcinoma must

be considered when treating CAHwith hormones

for the purpose of preserving fertility.

Kurman et al. established retrospectively that

a preoperative diagnosis of CAH resulted in a

postoperative diagnosis of grade 1 adenocarci-

noma on the hysterectomy specimen in 29 % of

cases [26]. This study has since been repeated

prospectively by the Gynecology Oncology

Group (GOG) [27, 28]. The GOG study entered

women with a preoperative “community” diag-

nosis of CAH, all of whom underwent hysterec-

tomy within 12 weeks of diagnosis. All

preoperative specimens were reviewed by a

panel of “expert” pathologists, as were the final

hysterectomy specimens. The rate of carcinoma

in the final hysterectomy was 43 %, much higher

than in Kurman’s retrospective study. In addi-

tion, the community diagnosis of CAH was

supported by the expert panel in only 38 % of

cases. In 29 % of cases, the expert panel felt that

the lesion merited a diagnosis of carcinoma.

Finally, there was complete agreement of the

experts in only 40 % of cases.

From the data presented above, it is clear that

CAH on an endometrial biopsy needs to be

treated as if an endometrial cancer might be

present in the uterus. Care should be taken to

exclude carcinoma as a possibility, either via

D&C as the “gold standard,” slide review by an

expert pathologist, or both when considering

treatment with hormones and conservation of

the uterus.

Staging

Endometrial cancer has been surgically staged

since 1988, with the publication of the results

of the surgical staging study GOG 33 [29].

This study demonstrated the importance of

lymph node status as well as depth of myo-

metrial invasion as markers of prognosis and

recommendations for adjuvant therapy. After

that publication, for years the GOG defined

surgical staging of endometrial cancer as includ-

ing: exploratory laparotomy, pelvic washings,

total abdominal hysterectomy (TAH), bilateral

salpingo-oophorectomy (BSO), and sampling of

pelvic and para-aortic lymph nodes. Over the

past decades, however, the GOG and others

have published data to suggest that minimally

invasive surgery is an appropriate method for

surgical staging [30]. In addition, updates to

International Federation of Gynecology and

Obstetrics (FIGO staging) have removed pelvic

washings as part of the staging criteria [2].

The criteria defined by GOG 33 also helped

clinicians to predict which patients might have

positive retroperitoneal lymph nodes based on

the grade of disease and depth of myometrial

invasion, and by extension which women would

benefit from retroperitoneal node dissection

[29]. In GOG 33, women with grade 1 tumors

and no myometrial invasion had a 0 % rate of

positive pelvic or para-aortic retroperitoneal

lymph nodes. In fact, the rate of lymph node

metastases for noninvasive carcinoma of any

grade was less than 3 %. However, deeply inva-

sive grade 1 tumors had an 11 % rate of positive

pelvic lymph nodes and a 6 % rate of positive

para-aortic lymph nodes, indicating the need for

adjuvant therapy after surgery and a poorer prog-

nosis. Therefore, a patient with a grade 1 carci-

noma that is (clinically) noninvasive has a

theoretical risk of positive retroperitoneal nodes

of 0 %, making her an ideal candidate for hor-

monal therapy.

When a clinician is considering managing a

patient with hormonal treatment, however, surgi-

cal staging is not possible. The determination of

clinical staging, then, must be made with the best

available data, the limitations of which will be

discussed below, with surgical staging consid-

ered to be the “gold standard.” Since it is gener-

ally accepted that only patients with noninvasive

endometrial cancer (and grade 1 or at most grade

2 endometrioid histology) should be managed

with hormones, the clinician needs to use all

possible modalities to assure that the patient has

“clinical” non myoinvasive grade 1 disease.

For the purposes of the remainder of this discus-

sion, it will be assumed that all histology is

endometrioid since hormonal management of

154 L.R. Duska



any other histology of endometrial cancer is not

appropriate.

Grade

Preoperative tumor grade is not always predictive

of tumor grade on the final hysterectomy speci-

men. Cowles et al. demonstrated that preoperative

grade 1 tumors were upgraded at the time of

hysterectomy in 11 % of cases [31], while a larger

study by Daniel et al. reported an overall

upgrading of 15–20 % [32]. In combination,

the two studies did demonstrate that we do best

predicting postoperative grade correctly when the

preoperative grade is 1. Eltabbakh et al. reviewed

182 patients at their institution who underwent

surgical staging for preoperative grade 1 tumors

[33]. In 30 % of cases, the grade was changed on

the hysterectomy specimen. In 22 % and 6 % of

cases, the postoperative grade was 2 and 3, respec-

tively. Obviously, then, there is a not insignificant

risk that a young woman presenting with a grade

1 tumor will have a higher grade histology discov-

ered if she undergoes hysterectomy, and therefore

increased risk of disease outside of the uterus.

Since D&C is considered the “gold standard” for

preoperative diagnosis, hormonal management of

a young patient should always be preceded by a

D&C rather than an endometrial biopsy only.

Myometrial Invasion

There is no 100 % reliable method to determine

the depth of muscle invasion short of removing

the uterus and examining the myometrium

microscopically. Most clinicians will use a

combination of MRI, ultrasound, and/or CT

scanning to make the diagnosis of clinical

stage I non-myoinvasive disease. None of these

modalities are completely reliable, and all are

more accurate when diagnosing deep rather

than superficial myometrial invasion.

CT scan is useful for identifying large volume

extrauterine disease, but fails to detect micro-

scopic lymph node metastases. Accuracy of CT

scan in predicting myometrial invasion ranges

from 61 to 76 %, increasing to 83 % with deep

invasion [34–36]. Zerbe et al. reviewed their

experience with preoperative CT scans in

predicting the extent of myometrial invasion

[37]. All patients had a CT scan performed

within 10 days of surgery and the results were

classified as > or <50 % invasion. In this study,

CT scan failed to identify 17 of 44 patients

(39 %) who had myometrial invasion. While

this study did not look specifically at grade

1 tumors, it suggests that CT is not useful in

determining myometrial invasion. Other authors

have confirmed this finding [38].

MRI can be useful for evaluating myometrial

invasion as well as pelvic nodes and adnexal

masses. Many studies about the MRI accuracy

in myometrial invasion detection have been

published, and the accuracies showed a wide

range of variation (66–95 %) with limited number

of patients included [39–47]. The accuracy

of T2-weighted images in the determination of

myometrial invasion by endometrial carcinoma

varies between 68 and 82 % [42, 43, 48]. The

use of a dynamic study after administration of

intravenous contrast increases the accuracy of

myometrial invasion to 85–91 %, respectively

[43, 49, 50].

In the paper from Sanjuan et al. [51], 72 con-

secutive patients with endometrial cancer

underwent preoperative MRI, and MRI results

were compared to final histopathologic findings.

Sensitivity, specificity and accuracy of MRI for

the detection of myometrial invasion �50 %

were 71 %, 86 %, and 58 %, respectively. This

study used both T2 and dynamic images, and

only 10 patients in this series had noninvasive

endometrial cancer.

Suh et al. reported a retrospective review of

301 patients, all of whom underwent preopera-

tive MRI and had stage I disease on MRI [47].

On final pathology, 17 patients had higher stage

disease. Of the remaining 284, 124 had no inva-

sion on preoperative MRI, but only 61 of these

women had no myoinvasion on final pathology of

the uterus. The negative predictive value of

absence of myometrial invasion was 49.2 %.

MRI showed an accuracy of 59.2 %, a sensitivity

of 68.8 %, a specificity of 74.4 %, and an 86.9 %
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positive predictive value for myometrial inva-

sion. Another study showed a similarly low neg-

ative predictive value for myoinvasion of 42.2 %

[41]. Even when dynamic study was applied, the

value improved up to 60 %. Despite the low

negative predictive value for myoinvasion, MRI

can correctly differentiate whether or not there is

deep myometrial invasion [52–55].

Of note, there may also be significant

consequences to a false positive MRI result.

For example, Ohio State reported a case of a

29-year-old G0 with grade 1 endometrial cancer

who wanted to preserve fertility [56]. As part of

the evaluation, an MRI suggested myometrial

invasion and for this reason a TAHBSO was

performed. The final pathology revealed only

decidualized endometrium consistent with pro-

gesterone use. This case represents a case of a

false positive MRI with resulting loss of fertility.

It must also be noted that for both CT and

MRI, the postmenopausal woman presents a

special diagnostic challenge because of the lack

of junctional zone between the endo- and

myometrium. It is likely that accuracy will be

higher in premenopausal women. Tumor grade,

however, did not seem to be a factor in predicting

myometrial invasion in one meta-analysis [57].

Despite the above noted limitations, MRI is

the most frequently recommended modality for

assessing myometrial invasion in the premeno-

pausal woman wishing to preserve her uterus.

Contrast-enhanced MRI improves accuracy [50,

53]. Transvaginal ultrasound can also be utilized

to exclude ovarian lesions. Like CT, MRI will

not be able to accurately diagnose microscopi-

cally positive retroperitoneal lymph nodes.

Data Supporting Hormonal Therapy

Retrospective

The majority of historical data supporting hor-

monal therapy of endometrial cancer is retro-

spective and, therefore, subject to reporting

bias. Most older series are small, with numbers

of patients reported ranging from 1 to 15. Recent

studies include both complex atypical

hyperplasia (CAH) and grade 1 endometrial

cancer and have more patients, but the numbers

are still low, with 19 CAH and 25 endometrial

cancer in one study [58], and 37 patients with

only endometrial cancer in another [24].

Ramirez et al. published a literature review of

retrospective patients treated with progesterone

[59]. They identified 27 studies describing

81 patients treated with hormones for endome-

trial cancer. Overall, the response to progestin

therapy was 76 %, with a median time of

response of 12 weeks. Documentation regarding

pregnancy was available for 20 patients, all of

whom were able to conceive at least once follow-

ing treatment. Gottlieb et al. performed a similar

and more comprehensive literature review and

identified 101 women with a mean age of

29 years treated with hormones for endometrial

cancer, with a 71 % initial response rate, minimal

time to response of 3.6 months, and 56 live births

[60]. Most recently, two meta-analyses of onco-

logic and fertility outcomes with both atypical

hyperplasia and grade 1 adenocarcinoma have

been reported: both revealed an overall approxi-

mate 80 % response to treatment [61, 62].

Historical Retrospective Studies
of Interest

One of the earliest and largest retrospective stud-

ies was that of Bokhman et al., in 1985 [63].

It preceded surgical staging, and all patients at

that time were clinically staged. Nineteen patients

ranging in age from 19 to 37 (mean 28.7) years

with endometrial cancer were treated with proges-

terone, 11 patients with grade 1 tumors, and 8 with

grade 2 tumors, all with clinical stage I disease.

Seventeen patients had primary infertility and

14 were obese. All patients were treated with

500 mg daily of IM oxyprogesterone caproate.

All patients who did not demonstrate response

after 3 months underwent hysterectomy. In total,

15 of the 19 patients were cured with hormonal

therapy. Data regarding live births following treat-

ment was not reported.

The next consecutive larger series was

reported by Randall and Kurman in 1997 [64].
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While this study is often quoted, it consisted of

a retrospective review of cases sent to Johns

Hopkins Hospital for pathology consultation

rather than as a report of women treated at a

single institution. Fourteen women were treated

with hormones for grade 1 adenocarcinoma.

Most of the patients were described as treated

with “high-dose progestins,” though the

treatments were not standardized as they were

in the previous report. In this study, no woman

had tumor progression defined as an increase in

grade on subsequent sampling. Two women were

found to have coexisting ovarian carcinomas fol-

lowing hormonal therapy and underwent surgery;

in both cases, a stage IA grade 1 endometrioid

adenocarcinoma was confirmed histologically.

Three women had five full-term deliveries. One

patient experienced recurrence of her cancer

after initial response to therapy. She had another

complete regression after reinstitution of proges-

terone therapy, and ultimately had a full-term

delivery.

In 2001, the group from MGH presented a

retrospective review of 12 patients who

underwent hormone therapy of endometrial can-

cer [14]. The patients ranged in age from 24 to

40 years and 8 presented with infertility. All

patients had grade 1 tumors. Two patients even-

tually underwent hysterectomy for persistent dis-

ease, and one of these developed a synchronous

ovarian primary tumor. Four women achieved

pregnancy with five viable infants delivered.

Gottlieb et al. in 2003 reported 13 patients

with ages ranging from 23 to 40 (mean 31)

years [60]. In six patients, the diagnosis was

made during infertility evaluation. Eleven

patients had a grade 1 tumor and two had a

grade 2 tumor. All patients received treatment

for at least 3 months and all responded to therapy

with regression of their disease documented by

endometrial biopsy. Progestin therapy was not

standardized; eight patients were treated with

megestrol acetate 160 mg daily. Five patients

developed local recurrence. Three patients deliv-

ered nine viable infants and two further patients

were pregnant at the time of the report.

Larger Retrospective Studies
from Combined Centers

More recently, several groups have reported

larger series of women with both CAH and endo-

metrial cancer treated with progesterone therapy.

The Korean group searched eight tertiary cancer

centers to collect 148 women less than or equal to

40 years old who were treated with progestin for

stage IA grade 1 endometrioid adenocarcinoma

of the endometrium [65]. In this series,

115 patients (78 %) showed a complete response

to progestin, with a mean duration of treatment of

8 months (range, 2–31 months). All patients were

treated with either oral medroxyprogesterone

acetate or megestrol acetate continuously. Body

mass index greater than or equal to 25 kg/m2 was

the only significant factor associated with a fail-

ure to achieve CR. Thirty-five patients (30.4 %)

experienced disease recurrence. The use of

medroxyprogesterone acetate was associated

with a higher risk of recurrence than the use

of megestrol acetate. The possible superiority of

megestrol acetate was also confirmed by a meta-

analysis from France [62]. The same Korean

group also reported a retrospective cohort study

of 48 women age 40 and under who were treated

conservatively, with similar results [66].

The group from Toronto reported a series of

44 women, 19 with CAH and 25 with grade

1 endometrial cancer [58]. Twenty-four patients

achieved a complete response (CR) to progester-

one treatment, with a median time to CR of

5.7 months. Ninety-two percent of patients had

responded within 12 months. Older age at diag-

nosis was associated with a lower likelihood of

complete response, as was higher BMI. Thirteen

patients (54 %) who achieved a CR experienced

disease recurrence.

The group from Taiwan reported 37 patients

with grade 1 endometrial cancer treated between

1991 and 2010. In this study, the mean follow-up

was lengthy (78 months). Complete response

lasting more than 6 months was achieved in

81 % of patients, and like the study from

Toronto, responders were significantly younger
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than nonresponders. Older women were also

more likely to experience disease recurrence.

Finally, one small but provocative study tried

to identify predictors for response to or failure of

progesterone therapy [67]. The study made the

following four important observations: (1) there

was a negative correlation between extent of

pretreatment architectural abnormality and dis-

ease resolution; (2) for patients without significant

architectural abnormality, resolution was asso-

ciated with BMI, with a BMI < 35 associated

with the highest resolution rate; (3) the first

follow-up biopsy was the strongest predictor of

disease resolution; and (4) patients whose first

follow-up biopsy reveals stromal decidualization

without response of the endometrial glands have a

very low disease resolution rate. These factors, if

validated in future studies, may assist clinicians in

counseling patients regarding the success of ther-

apy both before initiating treatment as well as

after the first interval assessment biopsy.

Prospective Studies

There is limited prospective data regarding non-

surgical hormonal treatment of endometrial can-

cer. In 2001, Wang et al. reported a prospective

study of hormonal treatment of endometrial can-

cer [68]. In this very small study, women with

clinical stage I grade 1 endometrioid adenocarci-

noma were prospectively entered into an

IRB-approved trial of hormonal therapy. Nine

patients were accrued to the trial over an 8-year

period. Despite the prospective nature of the

study, all patients did not receive the same ther-

apy, though the majority were treated with

megestrol acetate and tamoxifen. Eight of the

nine patients achieved complete remission,

though one of them did not initially respond to

therapy and had to be treated with GnRH agonist

and increased dose of megestrol acetate. Two

patients had a total of three term pregnancies.

However, four of the eight responders developed

recurrent disease.

Niwa et al. presented a very small prospective

study of 12 women<40 years with grade 1 endo-

metrial cancer [69]. Ultrasound and MRI were

both used to assess myometrial invasion and

ovarian involvement. All patients were treated

with medroxyprogesterone acetate continuously

and all 12 underwent complete remission of dis-

ease. Of ten patients attempting pregnancy, five

had six full-term deliveries. Eight patients had

recurrence of disease, and one of these patients

had metastatic disease to the ovary at the time of

surgery.

Ushijima et al. published a prospective multi-

center study of hormonal treatment of endome-

trial cancer and complex atypical hyperplasia in

2007 [70]. All women were treated with 600 mg

of medroxyprogesterone acetate orally for

26 weeks followed by cyclic estrogen and pro-

gesterone therapy for 6 months. For those who

desired conception, fertility treatment was

started immediately. Response was assessed his-

tologically at 8 weeks and 16 weeks, and at

26 weeks hysteroscopy and curettage were

performed. A total of 45 patients were enrolled

and eligible. Ages were 22–39 years (mean

31.7 years) and BMI was 16–32.7 (mean 22.8).

Twenty-eight women had endometrial cancer:

of these, 6 withdrew from the study and under-

went hysterectomy. There were 12 complete

responders (CR) for a 55 % CR rate. Seventeen

patients had atypical hyperplasia, and 14 of these

(82 %) had a CR at 26 weeks. During the surveil-

lance period there was neoplastic recurrence in

47 % of the 30 patients, including 8 (57 %) of

14 with endometrial cancer and 6 (38 %) of

16 with atypical hyperplasia.

A prospective study from China was

published in 2013 [71]. Women were eligible

for entry if they had either grade 1 endometrial

cancer or AH and were 40 years old or less, and if

their tumor expressed the progesterone receptor

(PR). Twenty-six eligible patients were enrolled

in the study, 12 with AH and 14 with endometrial

cancer. They were treated with oral megestrol

acetate 160 mg daily for at least 12 weeks

18 patients achieved CR at 12 weeks (9 endome-

trial cancer, 9 AH) and another 3 patients

achieved CR by 24 weeks (total 81 % CR rate).

There are currently two ongoing prospective

trials for young women with CAH or endometrial

cancer who want to preserve fertility listed in
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clinicaltrials.gov (accessed February 2015)

[72, 73].

Risks of Hormonal Therapy

Recurrence of Disease

Recurrence of endometrial neoplasia is a signifi-

cant concern, particularly if progesterone treat-

ment is stopped. The prospective study from

Japan, for example, demonstrated a recurrence

rate of 47 % between 7 and 36 months following

treatment, prompting the authors to recommend

close surveillance following treatment. Simi-

larly, there was a 50 % disease recurrence rate

of endometrial cancer reported in the series from

Wang et al. [24]. Other studies have documented

similar rates of disease recurrence [65, 71]. In

some cases disease may recur even when treat-

ment is continued. In these cases, the recurrence

may be secondary to the downregulation of the

progesterone receptor that occurs with prolonged

progesterone treatment.

There remains the option of retreating once

disease recurs if a patient desires to retain fertil-

ity. The largest retreatment series was reported

from Korea in 2013 [74]. Forty-five patients

developed recurrent endometrial neoplasia fol-

lowing complete response: recurrence was AH

in 13 patients and grade 1 endometrial cancer in

20 patients. After retreatment with oral proges-

terone, 28 patients (85 %) had a second complete

response in an average of 51 months (range

24–160 months).

Progression of Disease

Certainly, there is concern for progression of dis-

ease during the delay that occurs during hormonal

therapy. It is conceivable that if the cancer being

treated is not responsive to hormones and/or more

definitive surgical therapy is delayed for 3 months,

the stage of disease at the time of ultimate surgery

could be higher. Kim et al. reported 3 of 21 initial

responders to progesterone who experienced

recurrent disease; one of these patients had

evidence of metastatic disease at the time of her

surgery. The authors raised the possibility of pro-

gesterone therapy delaying definitive surgical

therapy, possibly resulting in the development of

metastatic disease [75]. This patient was also the

only one in the series with grade 2 disease,

prompting the authors to suggest that only patients

with grade 1 disease be considered for hormonal

management.

There are several other case reports of patients

whose disease has progressed following conser-

vative therapy, in some cases resulting in cancer

related mortality. In the case reported by

Ferrandina et al., a 30-year-old woman was

treated successfully for her grade 1 clinical

stage IA endometrial cancer as documented by

hysteroscopy and D&C [76]. Three months fol-

lowing resolution of her disease, she became

pregnant and had a cesarean section at

36 weeks. Eight months later, she developed

irregular bleeding and underwent definitive sur-

gical therapy. She was diagnosed with stage IV

poorly differentiated endometrial cancer and

died of her disease.

Rubatt et al. reported a 40-year-old obese

woman who underwent hormonal therapy for

CAH [77]. The patient experienced complete

regression and was compliant with follow-up.

Two years following initial treatment she was

diagnosed with a grade 2 endometrial cancer.

At the time of surgery, she was found to have a

stage IIIC grade 2 endometrial cancer with sig-

nificant lymphovascular invasion within the

myometrium and one positive pelvic lymph

node. Kaku et al. reported 12 women with endo-

metrial cancer who underwent hormonal therapy;

2 of 9 responders later developed relapse,

and 1 of these had stage IIIC disease, with a

positive obturator lymph node [78]. Kothari

et al. reported a case of a 24-year-old woman

treated with progestin who at the time of surgery

was noted to have stage IV disease [79]. These

reports and others point to the potential risk of

converting a curable surgical problem into a life

threatening illness by foregoing surgery in favor

of fertility preservation.

It should be noted that there are a large

number of small case reports, usually reporting
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between 1 and 4 cases, of women with endome-

trial cancer who were treated with hormones and

achieved pregnancy [80–89]. Most of them had

grade 1 tumors that were extensively “clinically”

staged with D&C, plus or minus hysteroscopy,

CT and/or MRI, and laparoscopy. Many of these

women were diagnosed during infertility evalua-

tion and many required artificial reproductive

technology (ART) to achieve pregnancy. One

must consider when reading these reports the

phenomenon of recall bias.

Any patient who chooses hormonal therapy

over definitive surgical therapy should be

counseled that surgical therapy is almost always

curative for stage IA grade 1 cancers and that

hormonal therapy as an alternative poses a theo-

retical risk of progression of disease to a stage

that may expose the patient to the need for adju-

vant therapy and the not insignificant risk of

recurrent disease.

Risk of Metastases to the Ovary and/or
Synchronous Ovarian Primary Tumors

There is a risk, though small, of endometrial can-

cer embolizing through the fallopian tube and

metastasizing to the ovary. In the GOG staging

study of clinical stage I endometrial cancer, this

risk was 5 % [29]. Gross ovarian metastases

can be ruled out via pelvic examination and/or

pelvic ultrasound, but micrometastases cannot be

demonstrated without histologic examination of

the ovaries.

Recent literature has raised significant

concerns regarding the risk of synchronous ovar-

ian primary tumors in young women with endo-

metrial cancer. The issue was raised by Walsh

et al. in the context of considering preserving

ovarian function in young women with endome-

trial cancer, removing the uterus but leaving the

ovaries intact [90]. The authors reviewed

102 patients age 45 and younger that underwent

hysterectomy for endometrial cancer. Twenty-

six women in this series (25 %) had a coexisting

ovarian malignancy, which were felt to be a

synchronous ovarian primary in 23 cases. All

ovarian tumors were epithelial, and all but one

were endometrioid carcinomas. Eighteen of the

26 cases (69 %) occurred in women with grade

1 endometrial cancer. Twenty-six patients in this

series underwent hormonal treatment for endo-

metrial cancer prior to ultimate surgical manage-

ment. Four of them (15 %) had ovarian

involvement with cancer diagnosed at the time

of their surgery and one had an ovarian tumor

that was felt to be a synchronous ovarian pri-

mary. A population based study from Geneva

reported more synchronous ovarian malignancies

in young patients (14 % vs. 2 %): in this large

series, 5 % of patients 40 years old or less had a

synchronous ovarian cancer, compared to 23 %

of women 41–45 years old [91]. In the Yale

study, patients under age 45 whose surgery

included removal of the ovaries had a signifi-

cantly longer disease free survival but not overall

survival and ovarian preservation had no signifi-

cant influence on disease free survival in patients

with grade 1 disease [16].

In contrast to these reports is the SEER report

from Wright et al. that considered the safety of

ovarian preservation in women with endometrial

cancer [92]. In this series, SEER data from 1988

to 2004 for women less than or equal to 45 years

of age was analyzed. A total of 402 women had

ovarian preservation. In a multivariate analysis,

ovarian preservation had no effect on either can-

cer specific or overall survival. The details of the

ovarian cancers was not provided due to the

nature of the study; the finding may be related

to the low grade and early stage of most ovarian

cancers diagnosed in this setting.

Two cases reported from Memorial Sloan

Kettering illustrate this point [93]. The patients

reported were 29 and 23 years old and strongly

desired fertility preservation. When hormonal

therapy failed, both women chose to undergo

hysterectomy with ovarian preservation for the

purposes of ovarian stimulation and surrogacy.

Unfortunately, both women subsequently devel-

oped ovarian cancer: in both cases the tumors

were histologically endometrioid and early stage.

Other authors have also reported a risk of

synchronous ovarian primary cancer in patients

with an endometrial cancer [7, 11, 12, 14, 94,

95]. Obviously, when considering hormonal
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therapy, ovarian involvement needs to be care-

fully ruled out. Pelvic ultrasound may be the

most useful modality to evaluate the ovaries for

any abnormality and CA-125 can be used preop-

eratively as well [71]. It has also suggested the

use of laparoscopy preoperatively to rule out

ovarian involvement [96], though this is not a

standard recommendation.

Risk of Tumor Recurrence During
Pregnancy

Unfortunately, endometrial cancer recurrence

has been documented during pregnancy. In one

study, a lesion was interpreted to have been

present during pregnancy, despite documentation

of resolution of disease after treatment

with hormones, and was diagnosed shortly after

delivery [97]. Intuitively, one would think that

high levels of progesterone achieved during

pregnancy should be protective against recur-

rence of endometrial cancer, but this is not

always the case.

Method of Treatment

There is no standardized agreed upon method for

treating women with endometrial cancer with

hormones. Most gynecologic oncologists choose

megestrol acetate as a first choice, but doses and

schedules are not standardized. Doses as low as

40 mg daily and as high as 160 mg four times

daily have been reported. Medroxyprogesterone

acetate, depo-medroxyprogesterone acetate, and

combinations of tamoxifen and progesterone

have also been suggested. While some authors

suggest using cyclic therapy to induce a monthly

withdrawal bleed, most advocate continuous

treatment which ultimately results in an atrophic

endometrium. Since progesterone is poorly

tolerated by many women, with breast tenderness

and weight gain being frequent complaints, it is

probably best to use the lowest dose that will also

be successful in reversing the neoplastic endo-

metrium, though this lowest dose probably varies

from woman to woman and likely its success is

dependent on patient’s BMI and tumor.

Several authors have suggested the use of a

progesterone intrauterine device (IUD) as a

means of treating the cancer with high doses of

progesterone without the systemic side effects. In

the study from Montz et al., women with clinical

stage IA grade 1 endometrial cancer underwent

hysteroscopy and curettage followed by place-

ment of a progesterone IUD and resampling

every 3 months [98]. Seven of 11 patients

demonstrated complete response at 6 months

and 6 of 8 at 12 months.

Dhar et al. performed a similar study using a

levonorgestrel containing IUD [99]. Four women

with grade 1 adenocarcinoma that expressed PR

were treated with IUD; only one patient had a

complete response within 6 months. However,

this study did not exclude myometrial invasion

prior to the treatment with IUD. In both studies,

the majority of patients were postmenopausal

and underwent hormonal treatment because it

was felt that they were poor surgical candidates;

thus, it is impossible to know whether a similar

treatment regimen in premenopausal women

would have similar outcome. Moreover, two

women were reported to possibly have developed

adenocarcinoma in the uterine isthmus while

using a levonorgestrel IUD, suggesting that

either the uterine cavity does not receive a

uniform dose of progesterone, or that the cancer

is not uniformly receptive to hormonal treatment

[100]. In any case, the treatment results from

systemic (by mouth) progestin or intrauterine

progestin appear to be the same [101].

Once the treatment itself is chosen, appropri-

ate follow-up of the patient is also not

standardized. How frequently should the endo-

metrium be resampled following treatment? How

long should the treating clinician wait for com-

plete response? Once complete response has

been established, how should the patient then be

followed to rule out recurrence? The appropriate

treatment and follow-up course has not been

established. It is clear, however, that responses

may not be seen at the first 3-month resampling,

and that the recurrence risk is high. It seems

reasonable to suggest that patients be resampled
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3 months after beginning hormonal therapy. If an

incomplete response is documented, a further

3-month trial of treatment, perhaps with

increased dose or different medication, may be

appropriate. Once complete remission is

established, pregnancy (if desired) should be

aggressively pursued, with ART if required. If

pregnancy is not desired, a “maintenance” hor-

monal treatment must be utilized to prevent

recurrence. This maintenance therapy might con-

sist of the birth control pill, monthly withdrawal

bleeds with progesterone, or continuous proges-

terone therapy, either by mouth, intramuscular,

or intrauterine.

Many women with endometrial cancer treated

with progesterone will require ART to achieve

pregnancy. In the study from Korea, 44 of

70 women used ART to achieve pregnancy; with

a higher pregnancy rate (86 % vs. 50 %) and live

birth rate (71 % vs. 42 %) than those patients who

attempted natural pregnancy [23]. Since ART

generates very high serum estradiol levels

(which thereby put the patient at risk for recur-

rence if pregnancy is not achieved), many com-

munity in vitro fertility (IVF) programs may

feel uncomfortable managing these patients.

Moreover, many of these women are in the older

range of reproductive age and therefore have

lower success rates for IVF, perhaps requiring

multiple attempts at ovulation induction to

achieve pregnancy. These risks must be consid-

ered in the overall counseling of these patients

when they are contemplating hormonal manage-

ment for preservation of fertility.

Mechanisms of Hormone Receptor
Action in Endometrial Cancer

The presence of PR in endometrial cancer does

not guarantee response to progesterone. The sim-

ple notion of a generic progesterone receptor has

been replaced over the last 10 years with a better

understanding of the complexity of the PR and

the mechanism of action of hormones on endo-

metrial cancer. Nevertheless, currently there is

no method to predict which cancers will regress

with hormonal therapy and which will persist.

Moreover, tumors may respond to progesterone

therapy only partially, with persistence of disease

in some areas of the uterus and response in

others. While we have a general clinical sense

that many CAH and endometrial cancers will

respond to progesterone, the understanding of

this response at the molecular level is rudimen-

tary at best.

Most endometrioid adenocarcinomas express

PR [102]. The lower grade tumors express PR

more frequently, with a decrease in PR expression

with increasing tumor grade [103–105]. However,

there is a variable response to progesterone treat-

ment within a single tumor and tumors can

have both PR-positive and PR-negative areas

[106–109]. Therefore, the presence of PR by

immunohistochemistry does not reliably predict

response to progesterone therapy. Furthermore,

we now have more information regarding the

complexity of the PR and the interactions between

its two isoforms, PRA and PRB. Either the two

isoforms have divergent responses or the ratio of

the isoforms might be important [110–113]. There

are also several cofactors and corepressors that can

influence PR-mediated action [114–119]. The

study of Arnett-Mansfield et al. illustrates the dif-

ficulty of utilizing immunohistochemistry and the

presence or absence of receptor to predict response

[120]. The authors studied PR isoforms in

archived endometrial cancer tissue. Ninety-six

percent of tumors expressed PR. Only 30 % of

tumors expressed PRA alone, 42 % expressed

both isoforms, and 28 % expressed PRB alone.

PRB-only tumors had low levels of PR and those

tumors that expressed both isoforms tended to

express predominantly PRA. Based on their data,

the authors hypothesized that loss of PRB resulted

in the development of endometrial cancer. The

finding of different expression of the isoforms

has been supported by other groups (67, 70)

[110, 113]. Other authors have suggested that it

is the ratio of the isoforms that is most important

(78) [121]. Thus, it is most likely that the ratio of

PRA to PRB determines both the development of

endometrial cancer and the ultimate response or

lack thereof to progesterone treatment.

GOG211 was the first nontherapeutic preop-

erative trial in women with endometrial cancer
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[122]. In this study, mainly postmenopausal

women were registered, resulting in a lower

treatment response than would be expected

from a younger (premenopausal) population.

After diagnosis of endometrial cancer by endo-

metrial biopsy, patients were enrolled to receive

Depo-medroxyprogesterone acetate 21–24 days

prior to planned surgery. The biopsy and hyster-

ectomy specimens were evaluated for estrogen

and progesterone receptor expression, as well as

other markers for proliferation and apoptosis.

Fifty-nine women received treatment with pro-

gestin per protocol and had available slides. Only

one complete histologic response was seen, and

37 tumors (87 %) had a partial response. PR and

PRB were both significantly downregulated fol-

lowing treatment with progesterone. This

downregulation of PR and PRB following treat-

ment may contribute to later resistance to proges-

terone therapy.

As the presence of PR alone does not predict

response to progesterone therapy, molecular

markers of progesterone response that are mea-

surable in paraffin-fixed tissue will be needed in

the future to predict response of an individual

tumor to progesterone therapy. Moreover, since

different areas of each tumor may respond to

treatment differently, careful monitoring of

response will always be necessary.

Treatment of the Postmenopausal
Woman with Progestin

Certain postmenopausal women will not be

candidates for surgery for their endometrial can-

cer, most often due to medical comorbidities

such as morbid obesity, diabetes, heart disease,

etc. For those women with grade 1 non-invasive

disease, progestin therapy may be a therapeutic

option. There is very little data addressing the

response rates of older women to progestin, but it

has been documented that response rates for both

CAH and endometrial cancer are lower in the

post menopause than in the premenopause

[95]. Further study is needed in this area.

Future Directions

As women in the USA continue to delay child-

bearing and as obesity rates rise, the numbers of

women with endometrial cancer who wish to

preserve their fertility will continue to increase.

Counseling of these women regarding uterine

preservation is limited by the lack of data and

lack of standardized management schemas. Pro-

spective trials are underway, seeking to establish

a standard drug, dose, and schedule for proges-

terone therapy, and its appropriate monitoring. In

order to establish a new standard of care in this

setting, we require a better understanding at the

molecular and genetic level of the mechanism of

the different progesterone formulations on endo-

metrial cancer at the level of the PR isoforms. It

may be that a specific novel progesterone

directed at one or the other PR isoforms will be

the best treatment in the future, or perhaps

directed therapy to each particular tumor

depending upon that tumor’s expression pattern

of PR isoforms.

For the present time, any young woman with

endometrial cancer wishing to be treated with

progesterone in order to preserve fertility should

be managed with the guidance of a gynecologic

oncologist wherever possible and should be

informed of all of the risks of less than standard

of care treatment, including the not insignificant

risk of progression of disease and potential devel-

opment of ovarian synchronous primary tumors

or ovarian metastases. Only women with grade 1

endometrioid adenocarcinomas and disease that is

clinically felt to be confined to the endometrium

with the best available radiologic modality should

be considered for therapy. While the MGH study

failed to identify any clinical or immunohistologic

factors other than grade that are predictive of

stage IA disease and thus predictive of successful

hormonal therapy, other small studies have

suggested histologic architectural complexity and

high BMI to be predictive of treatment failure. It is

however premature to use this data in counseling

women against an attempt at conservative fertility

sparing therapy if otherwise appropriate.
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Patients who wish to proceed with progester-

one therapy rather than surgery should be

counseled that this therapy is not the standard of

care treatment for endometrial cancer. Treating

with less than the standard of care could poten-

tially result in a young woman dying of a surgi-

cally curable disease.

Conclusions

To pursue primary hormonal therapy of

endometrial cancer, the following steps are

required:

• Confirm that the tumor is endometrioid and

grade 1 by pathologic review. If diagnosis was

made by endometrial biopsy, perform D&C to

ensure complete sampling of the endometrial

cavity.

• Obtain a careful medical history and perform

physical examination with particular attention

to family history. A family history that

suggests Lynch syndrome should result in

genetic counseling and possible testing as

patient is at increased risk for colon and ovar-

ian cancer. Attention should also be paid to

medical history that might complicate future

pregnancies (obesity, diabetes, hypertension).

Microsatellite instability testing may be

performed on endometrial biopsy samples to

assist in screening for genetic syndromes.

• MRI and/or ultrasound should be performed

to rule out adnexal metastases and evaluate

for myometrial invasion.

If the tumor is well sampled and grade 1

with no evidence of extrauterine disease or

myometrial invasion, the patient should undergo:

• Informed counseling, preferably with a gyne-

cologic oncologist.

• Treatment with progesterone, either continu-

ous or cyclic, or via intrauterine device.

• Resampling in 3 months to assess response.

• If resolution of disease: patient should be

encouraged to achieve pregnancy quickly.

Many of these patients will require ART.

• If incomplete resolution of disease: patient

may be continued on treatment for another

3 months and rebiopsied. The clinician may

also consider another medication regimen or a

higher dose of the same formulation and

resample in 3 months.

• Once childbearing is complete or if treatment

fails, the patient should be counseled for

definitive surgical therapy consisting of

TAH–BSO with lymphadenectomy as appro-

priate. Certain patients may be candidates for

ovarian preservation but this should be done

with caution and appropriate counseling.
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