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Endometrial Hyperplasia, Endometrial Carcinoma,
and Sarcoma: Diagnosis and Management
Pamela T. Soliman and Karen H. Lu
Endometrial carcinoma is the most common malignancy of the
lower female genital tract in the United States. Approximately
42,000 new cases develop in the United States each year, accord-
ing to recent figures (2009) from the American Cancer Society.
This is approximately 1.3 times the frequency of ovarian cancer
and almost four times the number of new cases of cervical cancer.
However, 8,000 deaths occurred annually from uterine cancer,
slightly more than for cervical cancer and much less than the es-
timated 14,000 for ovarian cancer. Overall, approximately 3 in
100 women in the United States will develop this disease during
their lives.

This chapter reviews the clinical and pathologic features of
endometrial hyperplasias and carcinomas, factors that contrib-
ute to the development of these diseases, and appropriate treat-
ment methods. Sarcomas of the uterus and their clinical behavior
and therapy are also discussed.
EPIDEMIOLOGY

Adenocarcinoma of the endometrium affects women primarily
in their perimenopausal and postmenopausal years and is most
frequently diagnosed in those between the ages of 50 and 65
years. However, these cancers can also develop in young women
during their reproductive years. Approximately 5% of cases are
diagnosed in women younger than 40 and approximately 10%
to 15% in women younger than 50. Women diagnosed under
the age of 50 years are also at risk for having a synchronous ovar-
ian cancer. Figure 32-1 plots a typical age-incidence curve for
cancers of the endometrium. The curve rises sharply after age
45 and peaks between 55 and 60 years; there is then a gradual
decrease.

Complex atypical hyperplasia results from increased estro-
genic stimulation of the endometrium and is a precursor to
endometrioid endometrial cancer. Some endometrial cancers de-
velop without previous hyperplasia. These non–estrogen-related
carcinomas including serous histology tend to be poorly differ-
entiated and clinically more aggressive (see later).

A number of factors increase the risk of developing endome-
trial carcinoma (and hyperplasia) (Box 32-1). Obesity is a strong
risk factor for endometrial cancer. Women who are obese (body
mass index [BMI] > 30) have a two- to threefold increased risk.
The association is believed to be caused in part by increased
circulating estrogen levels that result from the conversion of an-
drostenedione to estrone in the adipose tissue, decreased sex hor-
mone-binding globulin, and other factors, including insulin
resistance. Although more historical than clinically relevant,
unopposed estrogen stimulation is strongly associated with
endometrial cancer, increasing the risk by four to eight times
for a woman using estrogen alone for menopausal replacement
therapy. The risk increases with higher doses of estrogen
(>0.625 mg conjugated estrogens), and more prolonged use
but can be markedly reduced with the use of progestin (see
Chapter 14, Menopause). Similarly, combination (progestin-
containing) oral contraceptives decrease the risk. As noted by
Grimes and Economy, combination oral contraceptives protect
against endometrial cancer, with most studies showing a relative
risk reduction to approximately 0.5. The protection begins after
1 year of use and lasts approximately 15 years after discontinu-
ation. Other conditions leading to long-term estrogen stimula-
tion of the endometrium, including the polycystic ovary
syndrome (Stein-Leventhal syndrome) and the much more rare
feminizing ovarian tumors, are also associated with increased risk
of endometrial carcinoma.

Patients who receive the selective estrogen receptor modula-
tor (SERM) tamoxifen are also at increased risk of developing
endometrial carcinoma. In the National Surgical Adjuvant
Bowel and Breast B-14 trial examining tamoxifen as adjuvant
therapy in women with breast cancer, the risk of endometrial
cancer was elevated 7.5-fold. This may be an overestimate be-
cause the risk of endometrial cancer in the control group was
lower than expected. In the National Surgical Adjuvant Bowel
and Breast P-1 trial examining tamoxifen as a chemopreventive
agent, the risk of endometrial cancer was elevated 2.5-fold. Risk
increased with duration of use. Most endometrial cancers that
developed in tamoxifen users were of endometrioid histology
and low endometrial carcinoma grade and endometrial
carcinoma stage. However, high-grade endometrial cancers
and sarcomas have also been reported in women taking tamox-
ifen. Screening strategies, including transvaginal ultrasound and
office endometrial sampling, have been studied in this cohort.
There is a high false-positive rate with transvaginal ultrasonog-
raphy because tamoxifen causes subendometrial cyst formation,
which makes the endometrial stripe appear abnormally
thick. Barakat and colleagues have performed endometrial
pipelle sampling on a large cohort of women taking tamoxifen.
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Figure 32-1 Incidence curve for carcinoma of the endometrium by
age. (From Elwood JM, Cole P, Rothman KJ, Kaplan SD: Epidemiology of
endometrial cancer. J Natl Cancer Inst 59:1055, 1977.)

Box 32-1 Endometrial Carcinoma Risk Factors

Increases the Risk
Unopposed estrogen stimulation
Unopposed menopausal estrogen replacement therapy (4-8�)
Menopause after 52 years (2.4�)
Obesity (2-5�)
Nulliparity (2-3�)
Diabetes (2.8�)
Feminizing ovarian tumors
Polycystic ovarian syndrome
Tamoxifen therapy for breast cancer

Diminishes the Risk
Ovulation
Progestin therapy
Combination oral contraceptives
Menopause before 49 years of age
Normal weight
Multiparity
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They found very few cancers and concluded that women do not
benefit from endometrial screening. Rather, women should be
counseled that tamoxifen increases the risk of endometrial can-
cer, and all women on tamoxifen who have irregular vaginal
bleeding (if premenopausal) or any vaginal bleeding (if postmen-
opausal) should undergo endometrial sampling or dilation and
curettage (D&C).

Other factors increase the risk of endometrial cancer. Nul-
liparity is associated with a twofold increased risk in endome-
trial cancer. Diabetes increases the risk by 2.8-fold and has
been found to be an independent risk factor. Hypertension
is often related to obesity and diabetes and is not considered
an independent risk factor. In regard to racial factors, the in-
cidence of endometrial cancer among white women is approx-
imately twice the rate in black women. However, studies of
Hill and coworkers have demonstrated that black women tend
to develop a much higher percentage of poorly differentiated
tumors. The National Cancer Database report by Partridge
and colleagues has confirmed that black patients with a low
income present at an advanced stage and have a poor survival
compared with non-Hispanic whites. The difference in
survival between blacks and non-Hispanic whites does not ap-
pear to be based solely on access to care issues, and there are
likely biologic differences that account for the disparity in
survival.

Lynch syndrome, or hereditary nonpolyposis colorectal can-
cer syndrome (HNPCC), is an autosomal dominant hereditary
cancer susceptibility syndrome caused by a germline defect in a
DNA mismatch repair gene (MLH1, MSH2, or MSH6).
Women with Lynch syndrome have a 40% to 60% lifetime risk
for developing endometrial cancer, a 40% to 60% lifetime risk
of developing colon cancer, and a 12% lifetime risk of develop-
ing ovarian cancer. This contrasts sharply with the general pop-
ulation risk of 3% for endometrial cancer, 5% for colon cancer,
and 1.7% risk of ovarian cancer. Endometrial cancers in Lynch
syndrome can be of any histology and grade. Broaddus and Lu
have reported that although most are early stage, approximately
25% are high grade, high stage, or poor histology. Given that
there are few longitudinal cohort studies, screening recommen-
dations for gynecologic cancers are based on expert opinion;
these include annual endometrial biopsy and transvaginal ultra-
sound to evaluate the ovaries. Colonoscopy every 1 to 2 years
has been shown to decrease mortality from colon cancer in
Lynch syndrome. Schmeler has reported on the efficacy of pro-
phylactic hysterectomy and salpingo-oophorectomy to de-
crease endometrial and ovarian cancer risk, and women with
Lynch syndrome should be offered this option after childbear-
ing is complete. Lynch syndrome is likely to account for ap-
proximately 2% of all endometrial cancers. Women with
endometrial cancer and a family history of colon, endometrial,
or ovarian cancer should be referred for genetic evaluation and
colonoscopy. In addition, women who have a personal history
of endometrial and colon cancers have a significant risk for
Lynch syndrome and should be referred. Although synchro-
nous endometrial and ovarian cancers are fairly common, So-
liman and colleagues have estimated the risk of Lynch
syndrome in this cohort to be less than 10%.

Investigators have begun to define the molecular alterations
present in endometrial cancer. PTEN mutations are frequently
seen in endometrioid endometrial cancer and have also been seen
in complex endometrial hyperplasia. Microsatellite instability
occurs in approximately 25% to 30% of all endometrial cancers
and is the result of a germline mutation in DNAmismatch repair
proteins (MLH1, MSH2, or MSH6) or, more frequently, from
the somatic methylation of the MLH1 promoter. In contrast to
endometrioid endometrial cancers, uterine papillary serous
carcinomas have a high frequency of p53 mutations. HER-2/
neu amplification is seen in 10% to 20% of uterine papillary se-
rous carcinomas and is likely associated with advanced stage and
poor prognosis. Further studies will continue to elucidate our
understanding of the molecular alterations of endometrial
cancer.



Figure 32-3 Complex hyperplasia characterized by crowded back-to-
back glands with complex outlines. (From Kurman RJ, Kaminski PF,
Norris HJ: Behavior of endometrial hyperplasia: A long-term study of
“untreated” hyperplasias in 170 patients. Cancer 56:403, 1985.)
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ENDOMETRIAL HYPERPLASIA

The normal morphologic changes that occur in the endome-
trium during the menstrual cycle are reviewed in Chapter 4,
Reproductive Endocrinology. Endometrial hyperplasia is believed
to result from an excess of estrogen or an excess of estrogen relative
to progestin, such as occurs with anovulation. Kurman andNorris
have introduced terminology that has been adopted by theWorld
Health Organization to describe endometrial hyperplasias and
their premalignant potential. There are two important separate
categories, atypical hyperplasia and hyperplasia without atypia.
In these categories, two subgroups are recognized, simple hyper-
plasia and complex hyperplasia (complex hyperplasia without
atypia and complex atypical hyperplasia (Table 32-1).

CATEGORIES

Simple Hyperplasia
This is a term that defines an endometrium with dilated glands
that may contain some outpouching and abundant endometrial
stroma (Fig. 32-2). The term cystic hyperplasia has been used to
describe dilation of the endometrial glands, which often occurs
in a hyperplastic endometrium in a menopausal or postmeno-
pausal woman (cystic atrophy). It is considered to be weakly
premalignant.

Complex Hyperplasia (Without Atypia)
In this condition, glands are crowded, with very little endome-
trial stroma and a very complex gland pattern and outpouching
formations (Fig. 32-3). In traditional terminology, this is a
Table 32-1 World Health Organization Classification of
Endometrial Hyperplasias

Simple hyperplasia
Complex hyperplasia
Atypical simple hyperplasia
Atypical complex hyperplasia

Figure 32-2 Benign simple hyperplasia. (From Kurman RJ, Kaminski
PF, Norris HJ: Behavior of endometrial hyperplasia: A long-term study
of “untreated” hyperplasias in 170 patients. Cancer 56:403, 1985.)
variant of adenomatous hyperplasia with moderate to severe
degrees of architectural atypia but with no cytologic atypia.
These hyperplasias have a low malignant potential.
Complex Atypical Hyperplasia
This term refers to hyperplasias that contain glands with cyto-
logic atypia and are considered premalignant. There is an in-
crease in the nuclear-to-cytoplasmic ratio, with irregularity in
the size and shape of the nuclei (Fig. 32-4). Cytologic atypia oc-
curs primarily with complex hyperplasia. Simple hyperplasia
with atypia is rarely seen. Complex atypical hyperplasia has
the greatest malignant potential.

A study from the Gynecologic Oncology Group has shed
light on the difficulty of making the diagnosis of complex atyp-
ical hyperplasia. In this large prospective study, one third of cases
Figure 32-4 Severely atypical hyperplasia (complex) of the
endometrium with marked irregularity of nuclei (�720). (From Welch
WR, Scully RE: Precancerous lesions of the endometrium. Hum Pathol
8:503, 1977.)



Table 32-2 Endometrial Hyperplasia Follow-Up

Type
No. of
Patients

Age
Range
(Mean) Regressed*

Progressed to Carcinoma
Follow-
Up (yr)

No. of Cases Mean (yr)

Simple hyperplasia{ pregnancies 93 17-71 (42) 74 (80%) 1 11 1-10
Complex hyperplasia{ pregnancies 29 20-67 (39) 23 (79%) 1 8.3 2-3
Atypical hyperplasia pregnancies 48 20-70 (40) 28 (58%) 11 4.1 1-3
Atypical simple hyperplasia 13 9 1
Atypical complex hyperplasia 35 20 10

*A total of 34 patients with simple hyperplasia, 7 with complex hyperplasia, and 15 with atypical hyperplasia had no further therapy.
{Benign proliferation of the glands.
{Greater crowding of glands, no cytologic atypia present.

Adapted from Kurman RJ, Kaminski PF, Norris HJ: The behavior of endometrial hyperplasia. A long-term study of "untreated" hyperplasia in 170 patients. Cancer 56:403,

1985; and Kurman RJ, Norris HJ: Endometrial hyperplasia and related cellular changes. In Kurman RJ (ed): Blaustein’s Pathology of the Female Genital Tract, 4th ed. New

York, Springer-Verlag, 1994.
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with a diagnosis of complex atypical hyperplasia were repro-
duced when evaluated by a gynecologic pathologist who was part
of the study. However, one third of the cases were deemed to be
less than complex atypical hyperplasia by the study pathologists
and one third were greater than complex atypical hyperplasia—
that is, they were considered endometrial cancers. Clinicians
may benefit by consulting directly with the pathologist interpret-
ing the endometrial histologic picture. The difficult distinction
between various diagnostic categories makes this communica-
tion important.

NATURAL HISTORY

The rate at which endometrial hyperplasia progresses to endome-
trial carcinoma has not been accurately determined. Studies
addressing this have been retrospective, based on samples
obtained fromD&C specimens at a single institution, and there-
fore are not necessarily generalizable. Kurman and associates have
studied 170 patients with endometrial hyperplasia diagnosed by
D&C at least 1 year before hysterectomy. Table 32-2 shows the
results of their study. Overall, complex atypical hyperplasias had
the highest risk of progression to carcinoma. Simple hyperplasia
had a 1% rate of progression to cancer, complex hyperplasia
without atypia had a 3% rate of progression to cancer, and com-
plex atypical hyperplasia had a 29% rate of progression to cancer.
In addition to concern about progression to cancer, a Gyneco-
logic Oncology Group (GOG) study has shown that 40% of
women with complex atypical hyperplasia have endometrial can-
cer in their hysterectomy specimen. This high rate of cancer sug-
gests that complex atypical hyperplasia may frequently be present
with low-grade endometrial cancer and that endometrial sam-
pling, whether by D&C or by office endometrial biopsy, may
not identify an endometrial cancer when admixedwith a complex
atypical hyperplasia. Clearly, there is a spectrum of histology
that makes a definitive diagnosis of complex atypical hyperplasia
difficult; the clinician must be aware of this when planning
treatment strategies.

DIAGNOSIS AND ENDOMETRIAL SAMPLING

Abnormal vaginal bleeding is the most frequent symptom of
endometrial hyperplasia. In younger patients, hyperplasia may
develop during anovulatory cycles and may even be detected
after prolonged periods of oligomenorrhea or amenorrhea.
It can occur at any time during the reproductive years but is most
common with abnormal bleeding in the perimenopausal period.
Premenopausal women with irregular vaginal bleeding and post-
menopausal women with any vaginal bleeding should be evalu-
ated with an office endometrial sampling or a D&C. Office
sampling instruments, such as a thin plastic pipelle, are intro-
duced through the cervical os into the endometrial cavity and
can provide accurate information. Many patients tolerate office
endometrial sampling without an analgesic agent, but paracervi-
cal block can be an effective anesthetic aid, particularly in nullip-
arous women. Some patients benefit from an oral nonsteroidal
anti-inflammatory drug (NSAID) taken approximately 30 mi-
nutes before biopsy.

Transvaginal ultrasonography has been evaluated as an ad-
junct for the diagnosis of endometrial hyperplasia and cancer.
These studies have been performed in different populations, in-
cluding asymptomatic postmenopausal women, women taking
tamoxifen, and women presenting with postmenopausal bleed-
ing. Langer and associates, in a study of 448 asymptomatic post-
menopausal women, have found that a threshold of 5-mm
endometrial thickness has only a 9% predictive value for detect-
ing endometrial abnormalities. Its greater use was eliminating
the diagnosis of neoplasia for those with thickness less than
5 mm (negative predictive value of 99%). These findings were
confirmed in a literature review by Smith-Bindman and col-
leagues, who found that 96% of women with carcinoma had
an abnormal ultrasound scan (endometrial thickness >5 mm).
Conversely, 8% of postmenopausal women with an abnormal
scan had no histologic abnormality, and the percentage grew
to 23% for those on hormone replacement therapy. However,
both these studies were conducted in postmenopausal asymp-
tomatic women.

Cecchini and coworkers have performed biopsies on 108
postmenopausal patients on long-term tamoxifen with endome-
trial thickness more than 6 mm. One case of hyperplasia and one
of carcinoma were found, and most patients had atrophic endo-
metrium. The authors concluded that the false-positive rate of
transvaginal ultrasonography in this population was too high
to warrant its use as a screening modality; they recommended
using irregular vaginal bleeding as an indication for endometrial
sampling. Similarly, Love and associates have found that endo-
metrial thickness is not necessarily a useful guide for biopsy in
tamoxifen. The study by Barakat and colleagues found that rou-
tine screening with transvaginal ultrasonography was not of
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value, and they concluded that sampling should be done if the
patient experiences bleeding.

In postmenopausal women with any vaginal bleeding, Gull
and colleagues have found that an endometrial stripe less than
4 mm has a 100% negative predictive value. A finding of endo-
metrial thickness less than 4 mm is a reasonable predictor of lack
of endometrial pathology, even in a postmenopausal woman
with bleeding. However, persistent vaginal bleeding should lead
to endometrial sampling, regardless of the ultrasound findings.

Endometrial ablation is sometimes undertaken to control se-
vere uterine bleeding (see Chapter 37, Abnormal Uterine Bleed-
ing). However, pathologic evaluation of the endometrium
should be performed before ablation to rule out an underlying
endometrial hyperplasia or cancer.
TREATMENT

The therapy for endometrial hyperplasia depends on the
woman’s age and degree of atypia. For women with simple
hyperplasia or complex hyperplasia without atypia, the risk of
developing endometrial cancer is low, 1% and 3%, respectively.
A diagnostic D&C can also be therapeutic, and progestins or
combination oral contraceptive agents will likely be effective.

For complex atypical hyperplasia, the risk of developing endo-
metrial cancer may be 29% and, as noted, a concurrent endome-
trial cancer may be present. Women who desire preservation of
childbearing function are treated with high-dose progestin ther-
apy, usually megestrol acetate 40 mg three or four times daily.
The woman should have long-term follow-up and periodic sam-
pling, the first at 3 months and at least every 6 months thereafter
(Fig. 32-5A). In these patients, the risk factors that led to the de-
velopment of complex atypical hyperplasia are likely to remain.
Therefore, once the complex atypical hyperplasia is cleared, con-
sideration should be given to periodic progestin treatment or oral
contraception until the woman chooses to attempt pregnancy.

Studies have shown that younger patients with chronic ano-
vulation and hyperplasia who desire children may also be treated
by induction of ovulation with clomiphene citrate (Clomid) (see
Chapter 41, Infertility).Weight reduction for very obese patients
is also advised.

For older patients with complex atypical hyperplasia, the risk
of carcinoma may be increased. Kurman and associates studied
the uteri of patients after curettage had been performed, and
atypical hyperplasia was found in the curettings. In their study,
11% of those younger than 35, 12% of those 36 to 54, and 28%
of those older than 55 years with atypical hyperplasia were found
to have carcinoma in their uterus. Thus, older patients with
moderate or severe atypical hyperplasia generally require hyster-
ectomy. In addition, those who fail progestin therapy, and
especially those with severe cytologic atypia, should also be con-
sidered for hysterectomy (see Fig. 32-5B). If hysterectomy is not
medically advisable, long-term high-dose progestin therapy can
be used (megestrol acetate, 40 to 160 mg/day, or its equivalent,
depending on the endometrial response). Current studies are
being performed to evaluate the role of the progesterone-
containing intrauterine device. Periodic sampling of the endo-
metrium is also performed. Figure 32-5 displays a flow chart
guide to the management of endometrial hyperplasia. It is im-
portant to emphasize that the diagnoses are not distinct; these
proliferative disorders are a continuum from mild abnormalities
to malignant change.
ENDOMETRIAL CARCINOMA

SYMPTOMS, SIGNS, AND DIAGNOSIS

Postmenopausal bleeding and abnormal premenopausal and
perimenopausal bleeding are the primary symptoms of endome-
trial carcinoma. The diagnosis of endometrial carcinoma is
established by histologic examination of the endometrium. Ini-
tial diagnosis can frequently bemade on an outpatient basis, with
an office endometrial biopsy. If endometrial carcinoma is found,
endocervical curettage may be performed to rule out invasion of
the endocervix. A routine cytologic examination (Pap smear)
from the exocervix, which screens for cervical neoplasia, detects
endometrial carcinoma in only approximately 50% of cases.

If adequate outpatient evaluation cannot be obtained or if
the diagnosis or cause of the abnormal bleeding is not clear from
the tissue obtained, a hysteroscopy and fractional D&C should
be performed. The endocervix is first sampled to rule out cervical
involvement by endometrial cancer, hysteroscopy is done to
visualize the endometrial cavity, and then a complete uterine
curettage is performed.
HISTOLOGIC TYPES

The various types are listed in Box 32-2. Figure 32-6 illustrates
typical adenocarcinomas of the endometrium and demonstrates
varying degrees of differentiation (G1, well differentiated; G2,
intermediate differentiation; G3, poorly differentiated). Grad-
ing is determined by the percentage of solid components found
in the tumor; grade 1 has less than 5% solid components, grade 2
has 6% to 50% solid components, and grade 3 has more than
50% solid components.

Squamous epithelium commonly coexists with the glandular
elements of endometrial carcinoma. Previously, the term adenoa-
canthoma was used to describe a well-differentiated tumor and
adenosquamous carcinoma to describe a poorly differentiated car-
cinoma with squamous elements. More recently, the term ade-
nocarcinoma with squamous elements has been used with a
description of the degree of differentiation of the glandular
and squamous components. Zaino and colleagues, in a GOG
study of 456 cases with squamous elements, have shown that
prognosis is related to the grade of the glandular component
and degree of myometrial invasion. They suggested the term
adenocarcinoma with squamous differentiation, which has been
generally adopted.

Uterine papillary serous carcinomas are a highly virulent and
uncommon histologic subtype of endometrial carcinomas (5%
to 10%). These tumors histologically resemble papillary serous
carcinomas of the ovary (Fig. 32-7). Slomovitz and associates
have evaluated 129 patients with uterine papillary serous carci-
noma (UPSC) and found a high rate of extrauterine disease, even
in cases without myometrial invasion. They recommended a
thorough operative staging (see next section) in all cases of these
tumors because of the high risk of extrauterine disease, even in
cases admixed with other histologic types (endometrial and/or
clear cell).

Clear cell carcinomas of the endometrium are less common
(<5%). Histologically, they resemble clear cell adenocarcinomas
of the ovary, cervix, and vagina. Clear cell tumors tend to de-
velop in postmenopausal women and carry a prognosis much
worse than typical endometrial adenocarcinomas. Survival rates
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Figure 32-5 Schematic diagram of endometrial hyperplasia management for reproductive (A) and postreproductive (B) patients.

Box 32-2 Endometrial Primary Adenocarcinomas

Typical endometrioid
adenocarcinoma
Adenocarcinoma with
squamous elements*
Clear cell carcinoma

Serous carcinoma
Secretory carcinoma
Mucinous carcinoma
Squamous carcinoma

*Previously termed adenoacanthoma or adenosquamous carcinoma.
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of 39% to 55% have been reported, much less than the 65% or
better usually recorded for endometrial carcinoma. Abeler and
Kjorstad have reviewed 97 cases and noted the best prognosis
(90%) for those without myometrial invasion. Patients whose
tumors had vascular invasion experienced a 15% 5-year survival.
Carcangiu and Chambers have reviewed 29 cases and found 5-
year survival rates for stages I and II of 72% and 59%,
respectively.
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Figure 32-6 A, Well-differentiated adenocarcinoma of the endometrium. The glands are confluent (�130). B, Moderately differentiated
adenocarcinoma of the endometrium. The glands are more solid, but some lumens remain (�100). C, Poorly differentiated adenocarcinoma of
the endometrium. The epithelium shows solid proliferation with only a rare lumen (�100). (From Kurman RJ, Norris HJ: Endometrial neoplasia:
Hyperplasia and carcinoma. In Blaustein A [ed]: Pathology of the Female Genital Tract, 2nd ed. New York, Springer-Verlag, 1982.)
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Figure 32-7 Serous carcinoma characterized by a complex papillary
architecture resembling serous carcinoma of the ovary. (From Kurman
RJ: Blaustein’s Pathology of the Female Genital Tract, 3rd ed. New
York, Springer-Verlag, 1987.)
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STAGING

In 2009, a revised International Federation of Gynecology and
Obstetrics (FIGO) surgical staging classification was introduced
(Table 32-3). The surgical staging was modified to define
clinically relevant risk strata better based on the FIGO Annual
Report and other supporting publications.

PROGNOSTIC FACTORS

Many variables affect the behavior of endometrial adenocarci-
nomas. These can be conveniently divided into clinical and path-
ologic factors. The clinical determinants are patient age at
Table 32-3 Revised FIGO Staging for Endometrial Cancer (Adopted
2009)

Stage* Characteristic

I Tumor confined to the corpus uteri
IA No or less than half myometrial invasion
IB Invasion equal to or more than half of the myometrium
II Tumor invades cervical stroma, but does not extend beyond

the uterus{

III Local and/or regional spread of the tumor
IIIA Tumor invades serosa of the corpus uteri and/or the

adnexae{

IIIB Vaginal and/or parametrial involvement#
IIIC Metastases to pelvic and/or para-aortic lymph nodes{

IIIC1 Positive pelvic nodes
IIIC2 Positive para-aortic lymph nodes with or without positive

pelvic lymph nodes
IV Tumor invades bladder and/or bowel mucosa, and/or

distant metastasis
IVA Tumor invasion of bladder and/or bowel mucosa
IVB Distant metastases, including intra-abdominal and/or

inguinal lymph nodes

*G1, G2, or G3.
{Endocervical glandular involvement only should be considered as stage I and no

longer as stage II.
{Positive cytology has to be reported separately without changing the stage.

Adapted from Pecorelli S: Revised FIGO staging for carcinoma of the vulva, cervix,

and endometrium. Int J Gynaecol Obstet 105:103, 2009.
diagnosis, race, and clinical tumor stage. The pathologic deter-
minants are tumor grade, histologic type, tumor size, depth of
myometrial invasion, microscopic involvement of vascular
spaces in the uterus by tumor, and spread of tumor outside
the uterus to the retroperitoneal lymph nodes, peritoneal cavity,
or uterine adnexa.

Clinical Factors
Older patients have tumors of a higher stage and grade when
compared with younger patients. White patients have a higher
survival rate than black patients, a finding partially explained
by higher stage and higher grade tumors in black women. In
addition, black women are more likely to develop UPSC. The
10-year survival of 136 black patients in the series of Aziz and
coworkers was 40% compared with 72% for 135 white patients.

Pathologic Factors
Tumor stage is a well-recognized prognostic factor for endome-
trial carcinoma (Table 32-4). The results reflect a combination
of clinical and operative staging because it was at the midpoint of
the reporting period, 1988, when staging changed from a clinical
to surgical staging system. Fortunately, most cases are diagnosed
in stage I, which provides a favorable prognosis.

The histologic grade of the tumor is a major determinant of
prognosis. Endometrial carcinomas are divided into three
grades—grade 1, well differentiated; grade 2, intermediate differ-
entiation; and grade 3, poorly differentiated. Figure 32-8 shows
the survival of 895 patients studied by the GOG that relates en-
dometrial carcinoma survival to tumor grade and demonstrates
the worsening of prognosis with advancing grade.

The histologic type of the endometrial carcinoma (Fig. 32-9)
is also related to prognosis, with the best prognosis associated
with endometrioid adenocarcinomas, as well as better differen-
tiated tumors with or without squamous elements, and secretory
carcinomas. Approximately 80% of all endometrial carcinomas
fall into the favorable category. Poor prognostic histologic types
are papillary serous carcinomas, clear cell carcinomas, and poorly
differentiated carcinomas with or without squamous elements, as
noted.

The degree of myometrial invasion correlates with the risk of
tumor spread outside the uterus, but, in general, the higher grade
and higher stage tumors have the deepest myometrial penetra-
tion (Fig. 32-10). The importance of tumor grade and myome-
trial invasion is also illustrated by a study of the relationship to
their spread to the retroperitoneal pelvic and para-aortic lymph
nodes. Studies of 142 patients by Schink and colleagues have in-
dicated that tumor size is also prognostic. Only 4% of those with
Table 32-4 Carcinoma of the Corpus Uteri*

Stage 5-Year Survival Rate (%)

IA 90.9
IB 88.2
IC 81.0
II 71.6
III 51.4
IV 8.9

*Patients treated in 1990-1992, survival by 1988 FIGO surgical stage, N ¼ 5562.

Adapted from Pecorelli S, CreasmanWT, Pettersson F, et al: FIGO Annual Report on

the Results of Treatment in Gynaecological Cancer, vol 23. Milan, Italy,

International Federation of Gynecology and Obstetrics, 1998, pp 75-102.
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Figure 32-8 Recurrence-free interval by histologic grade. (Adapted
from Morrow CP, Bundy BN, Kurman RJ, et al: Relationship between
surgical-pathologic risk factors and outcome in clinical stage I and II
carcinoma of the endometrium: A Gynecologic Oncology Group study.
Gynecol Oncol 40:55, 1991.)
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Figure 32-9 Spread of
endometrial carcinoma. The
major pathways of tumor spread
are illustrated (see text).
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tumors 2 cm or smaller had lymph node metastases. The rate in-
creased to 15% for those with tumors larger than 2 cm to 35%
when the entire endometrial cavity was involved. Table 32-5
summarizes the clinical and pathologic factors affecting outcome
in early-stage tumors.

Peritoneal cytology has been studied as a prognostic factor
and the results are conflicting. In a study of 567 surgical stage
I cases, Turner and associates found that positive peritoneal cy-
tology was an independent prognostic factor. In contrast, Grim-
shaw and coworkers evaluated 322 clinical stage I cases and
found that positive peritoneal cytology was an adverse prognostic
factor, but they did not find it to be an independent risk factor
when other variables were considered. More recently, Kadar and
associates and Lurain and colleagues have noted that positive
peritoneal cytology is associated primarily with adverse features
such as extrauterine disease and that therapy (see later) for pos-
itive peritoneal cytology as an isolated finding does not appear to
improve survival. In the revised FIGO surgical staging (2009),
positive cytology is no longer classified as stage IIIA.

Patterns of Spread of Endometrial Carcinoma
Plentl and Friedman have noted four major channels of lym-
phatic drainage from the uterus that serve as sites for extrauterine
spread of tumor: (1) a small lymphatic branch along the round
ligament that runs to the inguinal femoral nodes; (2) branches
from the tubal and (3) ovarian pedicles (infundibulopelvic
Inguinal
lymph nodes

Intraabdominal
spread

Transtubal
spread to
abdomen

Infundibulopelvic
ligament

Paraaortic
lymph nodes



Figure 32-10 A, Technique for intraoperative assessment of the
depth of myometrial invasion. B, Cross section of uterine wall
demonstrating superficial myometrial invasion. The arrow shows the
tumor-myometrial junction. (From Doering DL, Barnhill DR, Weiser
EB, et al: Intraoperative evaluation of depth of myometrial invasion in
stage I endometrial adenocarcinoma. Obstet Gynecol 74:930, 1989.)

Table 32-5 Surgical Stage I and II Tumors: Proportional Hazards
Modeling of Relative Survival Time

Variable
Regression
Coefficient

Relative
Risk

Significance
Test* (P value)

Endometrioid
Grade 1 — 1.0 —
Grade 2 0.28 1.3 2.7 (0.1)
Grade 3 0.56 1.8

Endometrioid with
squamous
differentiation

Grade 1 0.20 1.2
Grade 2 �0.01 1.0 0.3 (0.6)
Grade 3 0.22 0.8

Villoglandular
Grade 1 �4.91 0.01
Grade 2 �0.59 0.5 10.4 (0.001)
Grade 3 3.73 41.9

Myometrial
invasion

Endometrium
only

— 1.0

Superficial 0.39 0.5
Middle 1.20 3.3 19.6 (0.0002)
Deep 1.53 4.6

Age 0.17 —
Age2 �0.000837 — 20.7 (0.0001)

45 (arbitrary
reference)

— 1.0

55 0.85 2.3
65 1.52 4.6
75 2.03 7.6

Vascular space
involvement

0.32 1.4 1.2 (0.3)

*Wald w2 test.

P value for grading is for overall grade within cell type.

Modified from Zaino RJ, Kurman RJ, Diana KL, Morrow CP: Pathologic models to

predict outcome for women with endometrial adenocarcinoma. Cancer 77:1115,

1996.

Table 32-6 Grade, Depth of Myometrial Invasion, and Node
Metastasis: Stage I

Pelvic

Depth of
Invasion

G1
(n ¼ 180)

G2
(n ¼ 288)

G3
(n ¼ 153)

Pelvic
Endometrium only
(n ¼ 86)

0 (0%) 1 (3%) 0 (0%)

Inner (n ¼ 281) 3 (3%) 7 (5%) 5 (9%)
Middle (n ¼ 115) 0 (0%) 6 (9%) 1 (4%)
Deep (n ¼ 139) 2 (11%) 11 (19%) 23 (34%)
Aortic
Endometrium only
(n ¼ 86)

0 (0%) 1 (3%) 0 (0%)

Inner (n ¼ 281) 1 (1%) 5 (4%) 2 (4%)
Middle (n ¼ 115) 1 (5%) 0 (0%) 0 (0%)
Deep (n ¼ 139) 1 (6%) 8 (14%) 15 (23%)

G, grade.

Adapted from Creasman WT, Morrow CP, Bundy BN, et al: Surgical pathologic

spread patterns of endometrial cancer. Cancer 60:2035, 1987.
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ligaments), which are large lymphatics that drain into the para-
aortic nodes; and (4) the broad ligament lymphatics that drain
directly to the pelvic nodes. The pelvic and para-aortic node
drainage sites (2, 3, and 4) are the most important clinically.
In addition, direct peritoneal spread of tumor can occur through
the uterine wall or via the lumen of the fallopian tube. Clinically,
therefore, the clinician must assess the retroperitoneal nodes,
peritoneal cavity, and uterine adnexa for the spread of endome-
trial carcinoma (see Fig. 32-9).

Extensive studies by the GOGhave elucidated the frequency of
lymph node metastases in endometrial carcinoma and the patho-
logic factors that modify this risk in stage I disease. Tumor grade,
size of the uterus, and degree of myometrial invasion were studied.
Table 32-6 illustrates the frequency of lymph node metastases
according to uterine size and tumor grade. There are differences
in the proportion of positive nodes between stages IB and IA
(pre-1988 staging) cases, as well as tumor grade.Table 32-7 shows
the effects of tumor grade and depth of myometrial invasion. The
frequency of nodal involvement becomes much greater with
higher grade tumors and with greater depth of myometrial inva-
sion. The risk of lymph node involvement appears to be negligible



Table 32-7 FIGO Staging and Nodal Metastasis

Staging

Metastasis

Pelvic Aortic

IA G1 (n ¼ 101) 2 (2%) 0 (0%)
G2 (n ¼ 169) 13 (8%) 6 (4%)
G3 (n ¼ 76) 8 (11%) 5 (7%)

IB G1 (n ¼ 79) 3 (4%) 3 (4%)
G2 (n ¼ 119) 12 (10%) 8 (7%)
G3 (n ¼ 77) 20 (26%) 12 (16%)

FIGO, International Federation of Gynecology and Oncology; G, grade.

From Creasman WT, Morrow CP, Bundy BN, et al: Surgical pathologic spread

patterns of endometrial cancer. Cancer 60:2035, 1987.

Table 32-8 Risk Factors for Nodal Metastases: Stage I

Factor Pelvic Aortic

Low risk—grade 1, endometrium
only, no intraperitoneal spread

0/44 (0%) 0/44 (0%)

Moderate risk, grade 2 or 3,
invasion to middle third

15/268 (6%) 6/268 (2%)

High risk—invasion to outer third 21/116 (18) 17/118
(15%)

Adapted from Creasman WT, Morrow CP, Bundy BN, et al: Surgical pathologic

spread patterns of endometrial cancer. Cancer 60:2035, 1987.
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for endometrial carcinoma involving only the endometrium.
With invasion of the inner third of the myometrium, there is a
negligible risk of node involvement for grade 1 and 2 cases. If
the outer third of the myometrium is involved, the risk of nodal
metastases is greatly increased. These data emphasize the impor-
tance of myometrial invasion and tumor spread, providing the ba-
sis for the FIGO Surgical Staging System.Table 32-8 summarizes
the risk of nodal metastases based on the GOG studies published
by Creasman and colleagues. In a more recent GOG study cited
previously,Morrow and coworkers noted that for patients without
metastases at operation, the greatest risk of future recurrence was
grade 3 histology. Furthermore, among 48 patients with histolog-
ically documented aortic node metastases, 47 were found to have
positive pelvic nodes, adnexal metastases, or tumor invasion to the
outer third of the myometrium, emphasizing the poor prognostic
aspects of these three findings.Mariani and colleagues at theMayo
Clinic have found that tumor size can also be incorporated into a
staging paradigm to identify patients at highest risk for nodal
spread. They found that in grades 1 and 2 tumors with less than
50% invasion and tumor size smaller than 2 cm, the risk of lymph
node involvement is almost zero.

Steroid Hormone Receptors
Steroid hormones affect the growth of target cells by binding
with steroid receptors in the cell. The receptor steroid complex
then interacts with DNA in the cell nucleus, stimulating the syn-
thesis of messenger RNA, which acts in the cytoplasm to stim-
ulate protein synthesis.

The steroid receptor level in endometrial carcinoma is lower
than in normal endometrium. The highest levels of estrogen and
progesterone receptors in tumors have been found in the well-
differentiated (grade 1) tumors and the lowest in grade 3 tumors.
Despite extensive research in this area, receptor status in endo-
metrial carcinoma does not appear to have the same clinically
relevant role as it does in cases of breast carcinoma.
EVALUATION

In addition to the usual routine preoperative evaluation, the
woman should have a chest radiographic examination, and/or
a chest and abdominal pelvic computed tomography (CT).
However, a study by Connor and associates has noted that pre-
operative CT has only a 50% positive predictive value for nodal
disease. Furthermore, postoperative CT monitoring did not ap-
pear to improve survival. The measurement of cancer antigen
125 (CA-125), generally used in cases of ovarian carcinoma,
may occasionally be useful. Preoperatively, an elevated CA-
125 level can often indicate extrauterine disease. It may be a par-
ticularly useful marker for those with serous carcinoma of the
endometrium.
TREATMENT

Stage I
Surgery is the primary treatment modality for patients with en-
dometrial carcinoma, except in patients with significant medical
comorbidities. Complete surgical staging includes hysterectomy,
bilateral salpingo-oophorectomy, pelvic cytology (washings),
and pelvic and para-aortic lymph nodes. According to Orr
and Chamberlin, the exceptions include women with significant
medical comorbidities and young premenopausal women who
desire future fertility, with grade 1 endometrial adenocarcinoma
associated with endometrial hyperplasia.

Surgical staging allows accurate surgical and histologic assess-
ment of the following: (1) tumor spread within the uterus; (2)
degree of penetration into the myometrium; and (3) extrauterine
spread to retroperitoneal nodes, adnexa, and/or the peritoneal
cavity. This approach is used for cases that are staged according
to the 2009 FIGO system (see Table 32-3).

The use of minimally invasive surgery in the treatment of early-
stage endometrial cancer has continued to grow. The GOG has
recently published a phase III randomized trial of surgical staging
for endometrial carcinoma comparing the laparoscopic approach
with the more traditional abdominal approach. The pathologic
outcomes were the same and most patients in the laparoscopy
arm were able to have the surgery completed. There were some
benefits in the minimally invasive arm, including shorter hospital
stay and improved quality of life in the postoperative period.Min-
imally invasive surgery can be used particularly for patients who
are incompletely staged at the time of initial operation and require
a second staging procedure.

For patients with significant medical comorbidities, radiation
therapy alone can be used. However, radiation as the sole
method of therapy yields inferior results, as Bickenbach and col-
leagues noted, with an 87% 5-year survival rate for patients with
stage I carcinoma treated by surgery alone, in comparison with a
69% survival rate for those treated with radiation therapy alone.
For those who cannot tolerate surgery or external beam therapy,
treatment by intracavitary radiation alone offers some benefit.
Lehoczky and associates have reported on 170 older patients
treated with brachytherapy alone with uncorrected 5-year sur-
vival rates for stages IA and IB of 46% and 30%, respectively.
For patients with grade 1 cancers, progesterone therapy could
also be considered if patients are not medically fit for surgery
or radiation therapy.

Occasionally, morbidly obese patients are encountered for
whom an abdominal operation is very risky. Sood and coworkers
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have noted that for stage I patientswith a preoperativeCA-125 level
less than 20 U/mL, the risk of extrauterine disease is only 3%,mak-
ing vaginal hysterectomy a therapeutic option.Dotters has reported
that a CA-125 levelmore than 35 U/mL usually predicts extrauter-
ine disease, although approximately one third of patients needing
full operative staging are not identified by an elevated CA-125 level
for grade 1 or 2 cases, whereas for grade 3, the sensitivity increases
to 88%. However, a few false-positive cases were noted, making
the results a useful guide but not sufficiently precise to be the sole
criterion for performing lymphadenectomy.
Stage I, Grade 1
The risk of spread of a grade 1 tumor to the pelvic nodes is
extremely small (see Table 32-7). At the time of surgery, the
abdomen is explored, peritoneal cytology is carried out, and
an extrafascial total abdominal hysterectomy with bilateral
salpingo-oophorectomy is performed. Pelvic and para-aortic
lymph node dissection should be considered in cases with deep
myometrial invasion. In patients with stage I, grade 1 tumors,
postoperative radiation (vaginal brachytherapy and/or external
beam irradiation) may be considered if there is deep myometrial
invasion.
Stage I, Grades 2 and 3
Regardless of the surgeon’s preference for the extent of surgical
staging, all patients with grade 2 or 3 lesions should undergo
complete surgical staging. Mariani and coworkers reported im-
proved survival in patients at high risk of nodal disease who
underwent para-aortic lymphadenectomy compared with those
who did not have this procedure. The use of postoperative irra-
diation depends on the pathologic findings.

Three phase III randomized trials evaluating the use of ad-
juvant radiotherapy in patients with high-risk stage I endome-
trial cancer have shown no improvement in overall survival (see
Table 32-9). In a Norwegian study comparing brachytherapy
with brachytherapy plus pelvic radiation, local recurrences were
decreased in the group of patients receiving pelvic radiation.
In the PORTEC trial from The Netherlands, Creutzberg
and colleagues reported on 714 patients with presumed stage
I disease. Patients received full pelvic radiotherapy or observa-
tion. Although locoregional control was better in the treatment
arm, there was no difference in overall survival. In a GOG trial,
Keys and associates randomized almost 400 patients who
underwent complete surgical staging to whole-pelvis radiation
versus observation. Similar to the PORTEC trial, there was a
decrease in local recurrences in the radiation arm, with no dif-
ference in overall survival. An ongoing GOG study is evaluat-
ing the role of vaginal brachytherapy and chemotherapy as
adjuvant treatment in patients with high intermediate-risk
disease.
Table 32-9 Summary of Randomized Trials of Adjuvant Radiotherapy in

Trial Surgery Randomization Locor

Norwegian,
1968-1974

TAH-BSO Brachytherapy versus
brachytherapy and pelvic RT

7% ve

PORTEC TAH-BSO Obs versus pelvic RT 14% v
GOG TAH-BSO, nodes Obs versus pelvic RT 12% v
Stage II
Three therapeutic options have been used for the treatment of
stage II carcinoma of the endometrium that also involves the
endocervix: (1) primary operation (radical hysterectomy and pel-
vic and para-aortic lymph node dissection); (2) primary radia-
tion (intrauterine and vaginal implant and external
irradiation), followed by an operation (extrafascial hysterec-
tomy); and (3) simple hysterectomy, followed by external beam
irradiation.

Radical hysterectomy and pelvic dissection have been used as
effective therapy. Mariani and colleagues have reported on 57
patients with endocervical involvement at the time of diagnosis.
Of these, 61% underwent radical hysterectomy and staging.
There were no recurrences in the radical hysterectomy group
if their nodes were negative at the time of surgery. Five year
disease-related survival and recurrence-free survival in the radical
hysterectomy patients was 76% and 71%, respectively.

Another option for patients with stage II carcinoma of the en-
dometrium is treatment with a combination of radiation and
extrafascial hysterectomy. The protocol includes external radia-
tion (45 Gy) and a single brachytherapy implant, usually fol-
lowed by extrafascial total abdominal hysterectomy, bilateral
salpingo-oophorectomy, and para-aortic node sampling. Pod-
czaski and coworkers have noted that those with gross cervical
tumor have a poor prognosis and are likely to have extrauterine
disease at operation. For patients with cervical involvement on
biopsy but no gross tumor, Trimble and Jones have found radi-
ation treatment by a single implant alone followed by a hyster-
ectomy to be effective; they added external therapy depending on
the nodal findings and myometrial invasion. Andersen has
reported on 54 patients with stage II tumors and found a
70.6% survival rate in patients treated by abdominal hysterec-
tomy followed by radiation.

Comparable outcomes have recently been reported using
high dose rate brachytherapy approaches in stages I and II pa-
tients unable to undergo surgery. Nguyen and coworkers have
reported a 3-year disease-free survival rate of 85% in 36 stage
I patients treated with definitive radiation therapy. Nineteen pa-
tients were considered inoperable because of morbid obesity, and
the remainder had significant medical problems precluding an-
esthesia. All patients were treated as outpatients with five weekly
brachytherapy applications performed under conscious sedation.
At a median follow-up of 32 months, the 3-year actuarial uterine
control rate was 88%.
Adjuvant Systemic Therapy for Early-Stage Endometrioid
Endometrial Cancer
In addition to radiation therapy, adjuvant chemotherapy is being
explored for patients with endometrial cancer and high-risk fea-
tures. Although the addition of postoperative radiation to high-
risk patients reduces the local recurrence rate, distant metastasis
Stage I Endometrial Carcinoma

egional Recurrences Survival

rsus 2% at 5 yr; P < .01 89% versus 91% at 5 yr; P ¼ NS

ersus 4% at 5 yr; P < .001 85% versus 81% at 5 yr; P ¼ .31
ersus 3% at 2 yr; P < .01 86% versus 92% at 4 yr; P ¼ .56
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continues to be problematic. In approximately 25% of patients
with low-stage grade 3 lesions, the disease recurs at a distant site.
In addition, 20% of clinical stage II patients and at least 30% of
patients who present with extrauterine disease recur at distant
sites, even after patients have received adjuvant pelvic radiation.

Adjuvant chemotherapy may also be useful in this group of
patients. The Japanese GOG compared pelvic radiation with
combination chemotherapy in high-risk, early-stage patients
and found an improvement in progression-free and overall sur-
vival in the chemotherapy arm.

Stage I or II Uterine Papillary Serous Carcinoma
Several academic centers have tried to determine the best treat-
ment for patients with early-stage UPSC. Even with minimal
disease within the uterus, patients with UPSC often have extra-
uterine spread of disease. In a retrospective, multi-institutional
study, Huh and associates reported on 60 patients with stage I
UPSC who underwent comprehensive surgical staging. They
found that recurrence rates were lower than previously reported
and inferred that complete staging may provide a potential ben-
efit. In their study, none of 7 patients who received chemother-
apy had a recurrence. In a multi-institutional retrospective study
of early-stage UPSC, Dietrich and colleagues have found that the
combination of carboplatin and paclitaxel in the adjuvant setting
is effective in improving survival and limiting recurrences. Fur-
ther investigation is necessary.

Combined chemotherapy and radiation therapy may play a
role in the management of patients with early-stage disease.
Turner and associates have reported the application of vaginal
irradiation at a high dose rate in combination with chemother-
apy in surgical stage I patients. The 5-year survival rate was 94%,
which is higher than that seen in most other studies for patients
with stage I disease.

Stage III or IV Recurrent Endometrial Cancer
Because of the hematogenous and lymphatic spread of endome-
trial cancer, patients with recurrent or advanced disease often
present with tumor outside the pelvis. Systemic therapy, there-
fore, plays an important role in the treatment of these patients.
Hormonal and cytotoxic agents have activity in patients with ad-
vanced or recurrent endometrial cancer. In addition, there con-
tinues to be a role for radiation therapy to obtain local control or
treat disease in the pelvis.

In stage III carcinoma, the disease has spread outside the uterus
but remains confined to the pelvis or the retroperitoneal nodes.
These tumors do not involve the mucosa of the rectum or bladder.
They account for approximately 7% of all endometrial carcino-
mas and occur in women older than those with lower stage tumors
and often medically less able to undergo an operation.

Patients with stage IIIA disease include those with disease
spread to the adnexa and/or the serosa of the uterus. Stage IIIB
involves the vagina and stage IIIC includes spread to the retro-
peritoneal lymph nodes. In the revised FIGO staging, stage IIIC
has been further divided into those with positive pelvic nodes
only (stage IIIC1) and those with positive para-aortic nodes
(stage IIIC2). Patients with nonendometrioid histology or
spread to the serosa or adnexa require adjuvant therapy (radia-
tion, chemotherapy, or both). Approximately 3% of endometrial
carcinomas are at stage IV, and many of these patients have tu-
mor metastases outside the pelvis. If it is possible to carry out,
optimal surgical debulking can be associated with prolonged
survival. Bristow and coworkers have reported that the amount
of residual disease after cytoreductive surgery, age, and perfor-
mance status appear to be important determinants of survival
in patients with stage IVB endometrial carcinoma.

Several chemotherapeutic agents or combinations have dem-
onstrated activity in patients with endometrial cancer. Combina-
tion therapy is more effective than single-agent therapy in
treating this disease. The challenge has been to combine agents
to maximize efficacy while attempting to limit toxicity.

Doxorubicin was one of the first drugs identified with good
activity against endometrial cancer. Single-agent doxorubicin
has a response rate of approximately 25%, with a median dura-
tion of response of less than 1 year. Single-agent cisplatin also has
demonstrated response rates between 20% and 42% when used
as a first-line agent. The duration of response was again short (3
to 5 months). In several phase II studies, adding cisplatin to
doxorubicin has resulted in response rates between 45% and
60%. In a GOG randomized phase III study, cisplatin and doxo-
rubicin in combination had a higher response rate compared
with single-agent doxorubicin (45% versus 27%), but there
was no difference in overall survival. The EuropeanOrganisation
for Research and Treatment of Cancer (EORTC) has performed
a similar trial comparing the same two regimens. Again, the com-
bination arm had a higher response rate than the doxorubicin-alone
treatment group. In this study, there was a modest survival advan-
tage in those patients who received the combination regimen.
The median overall survival in cisplatin- and doxorubicin-treated
patients was 9 months compared with 7 months in patients who
received doxorubicin alone (P ¼ 0.065).

More recently, phase II studies of paclitaxel have found sig-
nificant activity in chemotherapy-naı̈ve patients with recurrent
endometrial cancer, with a response rate of 36%. In patients
who failed previous chemotherapy, paclitaxel also demonstrated
activity, with a response rate up to 27%. The antitumor effect of
single-agent paclitaxel has led to the incorporation of paclitaxel
into combination therapy regimens. In a phase II study, the com-
bination of cisplatin and paclitaxel demonstrated a 67% re-
sponse rate. In a phase III study, the GOG found similar
activity between the combination of cisplatin and doxorubicin
versus doxorubicin and paclitaxel. Following this study, the
GOG performed a phase III trial evaluating doxorubicin and cis-
platin compared with doxorubicin, cisplatin, and paclitaxel
(TAP) with granulocyte colony-stimulating factor. The TAP
regimen yielded a superior response rate (57% versus. 34%;
P < .001), longer progression-free survival (8.3 versus 5.3
months; P < .001), and longer overall survival (15.3 versus
12.3 months; P ¼ .037). The results of this study have set the
TAP regimen as the standard of care for the first-line treatment
of advanced or recurrent endometrial cancer.

In an attempt to decrease the toxicity related to cisplatin ther-
apy, carboplatin has been investigated. Single-agent carboplatin
demonstrates modest activity in chemotherapy-naı̈ve patients,
with little or no activity in patients pretreated with chemother-
apy. In a phase II study, the combination of paclitaxel and car-
boplatin was evaluated in patients with advanced and recurrent
disease. In patients with advanced endometrioid endometrial
cancer, there was a 78% response rate to this combination.
The median failure-free survival time was 23 months and the
3-year overall survival rate was 62%. In patients with recurrent
disease, the response rate was 56% and the median failure-free
interval was 6 months.
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The combination of carboplatin and paclitaxel has a more fa-
vorable toxicity profile than cisplatin and paclitaxel. Thus, many
community physicians prefer this combination in the setting of
advanced or recurrent endometrial cancer rather than the TAP
regimen. The GOG recently completed accrual to a phase III
randomized study comparing TAP with carboplatin and pacli-
taxel to address this question. In a phase III randomized trial,
the GOG has recently reported that the combination of doxoru-
bicin and cisplatin demonstrates improved progression-free and
overall survival compared with whole-abdomen irradiation in
patients with advanced disease.

Despite higher response rates, more effective cytotoxic agents
with longer durations of response are needed. The alkylating
agent ifosfamide has demonstrated a response rate of 24% in
chemotherapy-naı̈ve patients and a 0% to 15% response rate
in patients pretreated with platinum agents. 5-Fluorouracil has
demonstrated activity as a single agent and in combination with
melphalan in the phase II setting. Oral etoposide has been shown
to have some activity against chemotherapy-naı̈ve patients with a
tolerable toxicity profile, but this was not seen in patients who
had received previous chemotherapy.

The prognosis is poor for patients who fail first-line chemo-
therapy. The response rates for second- and third-line agents are
often less than 10% and the overall survival is less than 9months.
Paclitaxel may have better activity than other agents in this set-
ting. In patients who have failed previous chemotherapy, pacli-
taxel has response rates up to 27%. In particular, in a cohort of
patients who were refractory to platinum, paclitaxel was shown
to have a 22% response rate. Preliminary data suggest that
retreatment with a platinum-paclitaxel–based regimen may be
effective for patients who previously responded to these agents.

For patients with an isolated recurrence in the pelvis, radio-
therapy can be useful. Ackerman and coworkers have treated 21
patients with pelvic relapse and found that radiation achieved
pelvic control of disease in 14 (67%). The best results were with
recurrences in the vaginal mucosa. Similarly, Sears and col-
leagues have treated 45 patients with vaginal recurrence of endo-
metrial cancer with radiation and achieved a 44% 5-year survival
rate. As noted, Carey and associates salvaged 15 of 17 patients
with vaginal recurrence initially treated by operation alone.
The addition of chemotherapy at the time of radiation is cur-
rently being evaluated. In patients who have had previous irra-
diation, pelvic exenteration can be considered for those with
an isolated central recurrence.

Chemotherapy for Advanced and Recurrent Uterine
Papillary Serous Carcinoma
Most information available for patients with UPSC is from retro-
spective, nonrandomized case series. In addition, response rates to
therapy often come from subset analyses of studies of all types of
advanced or recurrent endometrial cancer, including phase III
GOG studies. Levenback and associates have reported 20 patients
with recurrent or advancedUPSC treatedwith cyclophosphamide,
doxorubicin, and cisplatin.Of these patients, 58%were alive with-
out disease after 24 months. However, this regimen was highly
toxic. Price and coworkers have also evaluated cyclophosphamide,
doxorubicin, and cisplatin in19patientswith advanceddisease and
11 patients with recurrent disease. Of the patients treated in the
adjuvant setting for advanced disease, 58% were alive without
evidence of disease, with a median follow-up of 24 months. In
the patients with recurrent disease, the response rate was 27%.
In addition, all patients developed treatment-related toxicities.Most
of these toxicities were hematologic. One treatment-related death
was due to caused by cardiotoxicity.

Recently, more favorable results using paclitaxel with and
without carboplatin have been demonstrated. In a phase II study
evaluating carboplatin and paclitaxel, the response rate was 60%
in 20 patients with high-stage UPSC. The progression-free sur-
vival time was 18 months and the 3-year overall survival rate was
39%. Two of 4 patients with recurrent UPSC demonstrated a
response to carboplatin and paclitaxel. Zanotti and colleagues
have evaluated 24 patients with measurable disease (progressive
disease after initial surgery or recurrent disease). There was an
89% response rate in patients treated after initial surgery and
a 64% response rate for patients with recurrent disease. At the
University of Texas M.D. Anderson Cancer Center, single-agent
paclitaxel demonstrated a 77% response rate in patients with re-
current disease. Despite this activity, the duration of response in
these studies was less than 1 year. Other agents are under inves-
tigation for the treatment of UPSC.
HORMONE THERAPY

Progestins for Advanced or Recurrent Disease
For the past 50 years, progestational agents have been valuable in
the armamentarium against endometrial cancer, particularly
in patients with recurrent disease. Progestins are generally well
tolerated. Side effects are usually minor and include weight
gain, edema, thrombophlebitis, headache, and occasional hyper-
tension. In patients with medical comorbidities, the use of
hormonal agents may be preferable to cytotoxic chemotherapy.
Initial clinical trials in patients with advanced or recurrent
endometrial cancer have demonstrated response rates of 30%
to 50%. Larger studies with more specific response criteria have
demonstrated more modest response rates, usually between 11%
and 24%. Podratz and colleagues have treated 155 patients with
advanced or recurrent endometrial cancer with progestational
agents. The objective response rate was 11%. Overall survival af-
ter the initiation of hormone therapy was 40% at 1 year, 19% at
2 years, and 8% at 5 years. In a GOG phase II study, patients
who had no previous exposure to chemotherapy or hormonal
agents were treated with megesterol acetate (800 mg/day). The
overall response rate was 24%. Progression-free and overall
survival were 2.5 and 7.6 months, respectively.

Current recommendations for progestin therapy include oral
medroxyprogesterone acetate (Provera), IM medroxyprogester-
one acetate (Depo-Provera), and megesterol acetate (Megace).
Although there are no randomized studies that have directly com-
pared different formulations of progestins, response rates are sim-
ilar. In addition, although a dose-response effect of progestin
therapy has been reported in breast cancer, there is no evidence
of this effect in patients with endometrial cancer. In a randomized
trial of oral medroxyprogesterone acetate, patients receiving the
low-dose regimen (200 mg/day) had a higher response to therapy
than those receiving the high-dose regimen (1000 mg/day).

There are a number of tumor characteristics that increase the
likelihood of response to hormone therapy. These include low-
grade tumors, the presence of steroid hormone receptors (i.e., pro-
gesterone receptor [PR] and estrogen receptor [ER]–positive),
and a longer disease-free interval. The GOG has demonstrated
a response rate of 8% in women whose tumors were PR-negative
and 37% for women whose tumors were PR-positive. In addition,



Box 32-3 Modified Classification of Uterine Sarcomas

I. Pure sarcoma
A. Homologous

1. Smooth muscle tumors
a. Leiomyosarcoma
b. Leiomyoblastoma
c. Metastasizing tumors with benign histologic

appearance
i. IV leiomyomatosis
ii. Metastasizing uterine leiomyoma
iii. Leiomyomatosis peritonealis disseminata

2. Endometrial stromal sarcomas
a. Low grade: Endolymphatic stromal myosis
b. High grade: Endometrial stromal sarcoma

B. Heterologous
1. Rhabdomyosarcoma
2. Chondrosarcoma
3. Osteosarcoma
4. Liposarcoma

C. Other sarcomas
II. Carcinosarcoma—malignant mixed müllerian tumors

A. Homologous (carcinosarcoma): Carcinoma þ homologous
sarcoma

B. Heterologous: Carcinoma þ heterologous sarcoma
III. Müllerian adenosarcoma
IV. Lymphoma

Adapted from Clement P, Scully RE: Pathology of uterine sarcomas. In CopplesonM

(ed): Gynecologic Oncology. New York, Churchill Livingstone, 1981, p 591.
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there was a 7% response rate in women with ER-negative tumors
compared with a 26% response rate in women with ER-positive
tumors. Patients with poorly differentiated tumors or hormone
receptor-negative tumors have significantly lower response rates
to progestin therapy.

Because of the low toxicity profile and modest efficacy, pro-
gestins should be considered for patients with recurrent endome-
trial cancer. In particular, all patients not eligible for clinical
trials with well-differentiated hormone receptor–positive recur-
rent or advanced disease can be given a trial of progestin therapy.
If the woman has an objective response, the progestin may be
continued indefinitely until there is disease progression.

Selective Estrogen Receptor Modulators and Aromatase
Inhibitors
SERMs with antiestrogenic effects in the uterus have been used
to treat women with recurrent endometrial cancer. First-
generation SERMs such as tamoxifen have mixed estrogenic ag-
onist and antagonist activity. Early response rates for tamoxifen
in advanced or recurrent endometrial cancer were between 20%
and 36%. However, in a GOG phase II study of tamoxifen given
at a dose of 20 mg twice daily, only 10% of patients demon-
strated an objective response. Grade 1 and 2 tumors were more
likely to respond to tamoxifen than grade 3 tumors.

Short-term administration of tamoxifen can cause an increase
in PR levels in postmenopausal women with endometrial cancer.
Studies with alternating tamoxifen and progestins have been per-
formed to determine whether this upregulation increases the re-
sponse to progestin therapy. Phase II trials of tamoxifen plus
alternating cycles of progestin have demonstrated a 27% to
33% response rate. The Eastern Cooperative Oncology Group
has found no difference in response rates between patients trea-
ted with progestin alone and those treated with progestin com-
bined with tamoxifen.

Anastrozole, an oral nonsteroidal aromatase inhibitor, has
been approved by the U.S. Food and Drug Administration
(FDA) for postmenopausal women with progressive breast can-
cer following tamoxifen therapy. The aromatase level is elevated
in the stroma of endometrial cancer. In a phase II trial by the
GOG, anastrozole was found to have minimal activity (9% re-
sponse rate) in an unselected population of patients with ad-
vanced or recurrent endometrial cancer. More than 25% of
the patients in this study had nonendometrioid histologic sub-
types, and only 22% of the patients had ER- and PR-positive
tumors or demonstrated a response to previous therapy. In the
subset of women with FIGO grades 1 and 2 tumors with endo-
metrioid histology, the response rate was 30%.
SARCOMAS

Sarcomas comprise less than 5% of uterine malignancies and are
much less frequent than endometrial carcinomas, particularly in
Western countries. Numerous terms have been used to describe
the many histologic types. One useful classification is based
on determination of the resemblance of the sarcomatous ele-
ments to mesenchymal tissue normally found in the uterus
(homologous uterine sarcomas) in contrast to tissues foreign
to the uterus (heterologous uterine sarcomas). Homologous
types include leiomyosarcoma, endometrial stromal sarcoma
(ESS) and, rarely, angiosarcoma. Heterologous types include
rhabdomyosarcoma, chondrosarcoma, osteosarcoma, and lipo-
sarcoma. These sarcomas may exist exclusively or may be
admixed with epithelial adenocarcinoma, in which case the term
carcinosarcoma (malignant mixed müllerian tumor) is ap-
plied. Box 32-3 shows a morphologic classification for uterine
sarcomas. A study by Zelmanowicz and colleagues has suggested
that risk factors for these tumors are similar to those of endome-
trial carcinoma—that is, estrogens and obesity increase the risk
and oral contraceptive use decreases the risk. No uniformly
defined staging criteria exist for these tumors and the most
widely used definitions are similar to those for endometrial
carcinoma—stage I, confined to the corpus; stage II, corpus
and cervix involved; stage III, spread outside the uterus but con-
fined to the pelvis or retroperitoneal lymph nodes; and stage IV,
spread outside the true pelvis or into the mucosa of the bladder
or rectum. Similar to endometrial adenocarcinoma, operative
stage is the most important predictor of survival.
LEIOMYOSARCOMA

Leiomyosarcomas represent 1% to 2% of uterine malignancies
and approximately one third of uterine sarcomas (Fig. 32-11).
Although the exact cause is unknown, leiomyosarcomas are
not thought to arise from benign leiomyomas. Leibsohn and co-
workers have noted that of 1423 patients who had hysterecto-
mies for presumed leiomyomas with a uterine size comparable
with a 12-week pregnancy or larger, the risk of sarcoma increased
with age, from 0.4% for those in their 30s to 1.4% for those in
their 50s. The determination of malignancy is made in part by
ascertaining the number of mitoses/10 HPF (high-powered
field) as well as the presence of cytologic atypia, abnormal mi-
totic figures, and nuclear pleomorphism (see Fig. 32-11). Vas-
cular invasion and extrauterine spread of tumor are associated



Figure 32-11 Leiomyosarcoma. Nuclear hyperchromatism and
mitotic figures are present (�660), respectively. (From Clement PB,
Scully RE: Pathology of uterine sarcomas. In Coppleson M [ed]:
Gynecologic Oncology. Edinburgh, Churchill Livingstone, 1981.)
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with worse prognoses. A finding of more than 5 mitoses/10 HPF
with cytologic atypia leads to a diagnosis of leiomyosarcoma;
when there are four or fewer mitoses/10HPF, the tumors usually
have a more benign clinical course. The prognosis worsens for
tumors with more than 10 mitoses/10 HPF. The presence of bi-
zarre cells may not necessarily establish the diagnosis because
they can occasionally be seen in benign leiomyomas and in pa-
tients receiving progestational agents. Furthermore, it is impor-
tant to note that an increase in mitotic count in leiomyomas
occurs in pregnancy and during oral contraceptive use. This
can occasionally cause confusion in the histologic diagnosis.

Usually, the woman has an enlarged pelvic mass, occasionally
accompanied by pain or vaginal bleeding. Leiomyosarcomas are
suspected if the uterus undergoes rapid enlargement, particularly
in patients in the perimenopausal or postmenopausal age group.
Approximately 85% of women diagnosed with a leiomyosar-
coma have clinical stage I or II disease (i.e., disease limited to
the uterus and cervix). The risk of lymph node involvement is
very low. Primary treatment includes total hysterectomy, bilat-
eral salpingo-oophorectomy, and staging. Despite the low inci-
dence of high-stage disease, approximately 50% of patients will
have a recurrence within 2 years. The recurrence in most of these
patients is outside the pelvis.

The GOG has evaluated the role of adjuvant radiation ther-
apy in patients (n ¼ 48) with clinical stages I and II disease
(Table 32-9). There was no difference in the progression-free in-
terval, absolute 2-year survival rate, or site of first recurrence be-
tween patients who received pelvic radiation (n ¼ 11) and those
that did not (n ¼ 37). This is not surprising, because most re-
currences were outside the pelvis (83%). There was recurrence
in 48% of patients and most of them had a recurrence within
17 months of diagnosis. In the adjuvant chemotherapy trial
by the GOG, patients treated with doxorubicin (Adriamycin)
had a recurrence less frequently than those in the observation
arm (44% versus 61%); however, this difference was not statis-
tically significant. There is no known benefit to adjuvant radia-
tion or chemotherapy in women with leiomyosarcoma limited to
the uterus.
Several studies have evaluated the treatment of advanced or
recurrent leiomyosarcoma. Hannigan and colleagues used vin-
cristine, actinomycin D, and cyclophosphamide (Cytoxan,
VAC protocol) and noted a 13% complete response rate and
16% partial response rate in 74 patients with advanced meta-
static uterine sarcomas. A large collaborative trial was conducted
by the GOG and reported by Omura and associates. The best
responses were obtained for patients with lung metastases who
received doxorubicin and dacarbazine (DTIC). Current evi-
dence suggests that a multidrug program offers the greatest re-
sponse for these patients. Cisplatin, doxorubicin, paclitaxel
(Taxol), ifosfamide, and etoposide (VP-16) all appear to have
some effectiveness. Most recently, gemcitabine and docetaxel
have been evaluated in a phase II study for patients with recur-
rent leiomyosarcoma. In this study, 34 patients with leiomyosar-
coma were treated. The overall response rate was 53%; however,
the duration of response was only 5.6 months.
ENDOMETRIAL STROMAL SARCOMA

Overall, stromal tumors comprise approximately 10% of uterine
sarcomas. Their behavior correlates primarily with mitotic rate.
Although these tumors were once divided into low grade and
high grade, all ESSs are now considered low grade. If high-grade
elements are present, these tumors would be classified as undif-
ferentiated high-grade sarcomas. Undifferentiated sarcomas have
a greater degree of anaplasia and lack the branching vasculature
characteristic of ESSs. ESSs have a peak incidence in the fifth de-
cade of life. There is no association with previous radiation nor
are risk factors of endometrial carcinoma associated with the de-
velopment of ESS. Histologically, ESS most resembles prolifer-
ative endometrial stroma. Prognosis depends on the extent of
disease and ability to remove the entire tumor at the time of sur-
gery. In general, ESSs are indolent, slowly progressing tumors.

Recurrent disease may be diagnosed as long as 30 years after
diagnosis. ESS tends to recur locally in the pelvis or peritoneal
cavity and frequently spreads to the lungs. In treating metastatic
disease, it should be remembered that these tumors contain
estrogen and progestin steroid hormone receptors and are
often sensitive to hormone therapy. Complete resolution has
been reported with megestrol acetate (Megace), medroxypro-
gesterone (Provera), letrozole (Femara), tamoxifen, and 17a-
hydroxyprogesterone caproate (Delalutin).

There are reports of radiation in the treatment of pelvic re-
currence, with resolution of all residual tumors, but extensive
experience with radiation therapy is not available. Systemic
chemotherapy with cytotoxic agents has not been reported
to be effective, although good responses to doxorubicin have
been seen.
UNDIFFERENTIATED SARCOMAS

These high-grade tumors behave aggressively and have a poor
prognosis. They must be evaluated carefully because they are
often confused with other large cell undifferentiated tumors
(e.g., lymphoma, leukemia, high-grade endometrial cancer,
carcinosarcoma).

Microscopically, more than 10 mitoses/10 HPF are present,
and frequently 20 or more mitoses/10 HPF are present. Some
series have reported 100% fatalities, although Vongtama and
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coworkers have reported survival of more than 60% for 24 pa-
tients with stage I and 1 patient with stage II disease. Recurrences
are common in the pelvis, lung, and abdomen. If there has been
no previous radiation treatment and the recurrence is confined to
the pelvis, pelvic irradiation is usually prescribed. If there is dis-
seminated disease, multiagent chemotherapy is used.
CARCINOSARCOMA (MALIGNANT MIXED
MÜLLERIAN TUMORS)

As shown in Box 32-3, these tumors consist of carcinoma and
sarcoma elements native to the uterus that may resemble the en-
dometrial stroma of smooth muscle (homologous) or of sarco-
matous tissues foreign to the uterus (heterologous). Spanos
and colleagues have reviewed 188 patients with mixed mesoder-
mal tumor and found the prognosis and pattern of survival to be
similar for homologous and heterologous tumors. George and
coworkers have shown that patients with these tumors have a
markedly worse prognosis than patients with high-grade endo-
metrial carcinomas. Unlike patients with endometrial stromal
sarcoma or leiomyosarcoma, those with carcinosarcoma tend
to be older and primarily postmenopausal, usually older than
62 years. Previous pelvic irradiation has been identified as an
occasional predisposing factor and was experienced by 17 of
136 patients reviewed by Norris and Taylor. Heterologous
and homologous tumors occur with approximately equivalent
frequency. These tumors can spread locally into the myome-
trium and pelvis, or distally to the abdominal cavity, lungs
and pleura, a pattern similar to the spread of endometrial
carcinoma.

A common symptom is postmenopausal bleeding, often ac-
companied by an enlarged uterus. Occasionally, the diagnosis
is made in tissue removed with D&C and the tumor may appear
to be a polypoid excrescence from the cervix; diagnosis may also
be made by vaginal ultrasound examination.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
As is true for other sarcomas, the primary treatment is surgical
removal of the uterus. The extent of the tumor and depth of
myometrial invasion are important prognostic factors. Women
with deep myometrial invasion are more likely to have spread
to pelvic or para-aortic nodes. Patients with tumors confined
to the uterus and little or no myometrial spread have the best
prognosis. A comprehensive surgical staging procedure is recom-
mended for all patients with this diagnosis. Nielsen and co-
workers have reported a 5-year survival rate of 58% for these
patients when the disease is confined to the uterus.

In a phase I and II study of ifosfamide and cisplatin as adju-
vant therapy in patients with high-stage carcinosarcoma, the
GOG found this combination to be tolerable. Progression-free
and overall survival rates at 2 years were 69% and 82%, respec-
tively. This study lacked appropriate controls so the impact of
this regimen on improving survival could not be evaluated.
For patients with advanced or recurrent disease, the GOG has
evaluated ifosfamide versus ifosfamide and cisplatin in a phase
III randomized study. The response rate to the combination
therapy was superior (54% versus 36%); however, the toxicity
was significantly higher. In addition, no significant difference
in overall survival was seen. A follow-up study compared ifosfa-
mide with ifosfamide plus paclitaxel in a phase III randomized
study. Response rates in the combination arm were superior
(45% versus 29%) but, more importantly, there was a significant
difference in overall survival (13 versus 8 months).
MÜLLERIAN ADENOSARCOMA

Müllerian adenosarcoma is a rare low-grade malignancy com-
posed of a sarcomatous stroma (homologous) and a proliferation
of benign glandular elements that are intimately associated. It
occurs predominantly in women older than 60 years. Total ab-
dominal hysterectomy with bilateral salpingo-oophorectomy is
the treatment of choice. Mitotic index and sarcomatous over-
growth are related to prognosis.
KEY POINTS

n Endometrial carcinoma is the most common malignancy of
the female genital tract. In the United States, the lifetime risk
of endometrial cancer is 3%.

n Most women who develop endometrial cancer are between
50 and 65 years of age.

n Women with Lynch syndrome (HNPCC syndrome) have a
40% to 60% lifetime risk of endometrial cancer, which is
similar to their lifetime risk of colon cancer.

n Chronic unopposed estrogen stimulation of the endometrium
leads to endometrial hyperplasia and, in some cases,
adenocarcinoma. Other important predisposing factors
include obesity, nulliparity, late menopause, and diabetes.

n The risk of a woman developing endometrial carcinoma is
increased threefold if her BMI is greater than 30 kg/m2.

n Tamoxifen use increases the risk of endometrial neoplasia
two- to threefold.

n The primary symptom of endometrial carcinoma is
postmenopausal bleeding. Women with abnormal bleeding
should undergo endometrial sampling to rule out
endometrial pathology.

n Cytologic atypia in endometrial hyperplasia is the most
important factor in determining malignant potential.

n Simple hyperplasia will develop into endometrial cancer in
1% of patients, whereas complex hyperplasia will develop
into cancer in 29% of patients.

n Studies have found that there is a 40% concurrent rate of
endometrial cancer in patients with a preoperative diagnosis
of complex atypical hyperplasia.

n Prognosis in endometrial carcinoma is related to tumor
grade, tumor stage, histologic type, and degree of
myometrial invasion.

n Older patients with atypical hyperplasia are at increased risk
of malignant progression compared with younger patients.

n CTmay miss as many as 50% of patients with nodal disease.
n A key determinant of the risk of nodal spread of endometrial

carcinoma is the depth of myometrial invasion, which is
often related to tumor grade.

n Well-differentiated (grade 1) endometrial carcinomas usually
express steroidhormonereceptors,whereaspoorlydifferentiated
(grade 3) tumors usually do not express these receptors.
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
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KEY POINTS—CONTINUED- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
n Uterine papillary serous carcinoma is an aggressive histologic

subtype associated with metastatic disease even in the
absence of myometrial invasion.

n Of recurrences of adenocarcinoma of the endometrium,
90% occur within 5 years.

n Overall survival rates for patients with adenocarcinoma of
the endometrium by stage are as follows: stage I, 86%; stage
II, 66%; stage III, 44%; stage IV, 16% (overall 72.7% 5-year
survival rate combining clinical and operative staging
systems).

n Histologic variants of endometrial carcinoma with a poor
prognosis include uterine papillary serous carcinoma and
clear cell carcinoma.

n Patients with uterine papillary serous or clear cell carcinoma
of the endometrium should have a full staging laparotomy
similar to that for ovarian carcinoma.

n The most frequent sites of distant metastasis of
adenocarcinoma of the endometrium are the lung,
retroperitoneal nodes, and abdomen.

n Primary treatment of endometrial cancer includes
hysterectomy, bilateral salpingo-oophorectomy, pelvic

cytology, bilateral pelvic and para-aortic lymphadenectomy,
and resection of all disease. The exceptions include young
premenopausal women with stage I, grade 1 endometrial
carcinoma associated with endometrial hyperplasia and
women with increased risk of mortality secondary to medical
comorbidities.

n Postoperative adjuvant radiation has not been shown to
improve overall survival.

n Patients with high-stage or recurrent disease should be
treated with a multimodality approach, including
chemotherapy, radiation, and/or hormone therapy.

n Uterine sarcomas comprise less than 5% of uterine
malignancies.

n Uterine sarcomas are treated primarily by surgery, including
removal of the uterus, tubes, and ovaries.

n Endometrial stromal sarcomas are low-grade sarcomas with
an indolent course.

n Multiagent chemotherapeutic regimens are usually
prescribed for metastatic sarcomas; complete responses are
rare and usually temporary.
REFERENCES CAN BE FOUND ON
EXPERTCONSULT.com

http://www.EXPERTCONSULT.com


BIBLIOGRAPHY

Aalders J, Abeler V, Kolstad P, et al: Postoperative external irradiation and prog-
nostic parameters in stage I endometrial carcinoma: Clinical and histopatho-
logic study of 540 patients, Obstet Gynecol 56:419, 1980.

Aalders JG, Abeler V, Kolstad P: Clinical (stage III) as compared with subclinical
intrapelvic extrauterine tumor spread in endometrial carcinoma: A clinical
and histopathological study of 175 patients, Gynecol Oncol 17:64, 1984.

Aalders JG, Abelar V, Kolstad P: Recurrent adenocarcinoma of the endome-
trium: A clinical and histopathological study of 379 patients, Gynecol Oncol
17:85, 1984.

Aalders JG, Abeler V, Kolstad P: Stage IV endometrial carcinoma: A clinical and
histopathological study of 83 patients, Gynecol Oncol 17:75, 1984.

Aapro MS, Van Wijk FH, Bolis G, et al: Doxorubicin versus doxorubicin and
cisplatin in endometrial carcinoma: Definitive results of a randomised study
(55872) by the EORTC Gynaecological Cancer Group, Ann Oncol 14:441,
2003.

Abeler VM, Kjorstad KE: Clear cell carcinoma of the endometrium: A histopath-
ological and clinical study of 97 cases, Gynecol Oncol 40:207, 1991.

Ackerman I, Malone S, Thomas G, et al: Endometrial carcinoma: Relative effec-
tiveness of adjuvant irradiation versus therapy reserved for relapse, Gynecol
Oncol 60:177, 1996.

Ahmad K, Kim YH, Deppe G, et al: Radiation therapy in stage II carcinoma of
the endometrium, Cancer 63:854, 1989.

American College of Obstetricians and Gynecologists: ACOG practice bulletin,
clinical management guidelines for obstetrician-gynecologists, number 65,
August 2005: Management of endometrial cancer, Obstet Gynecol 106:
413, 2005.

Andersen ES: Stage II endometrial carcinoma: Prognostic factors and the results
of treatment, Gynecol Oncol 38:220, 1990.

Aquino-Parsons C, Lim P, Wong F, et al: Papillary serous and clear cell carci-
noma limited to endometrial curettings in FIGO stage 1a and 1b endometrial
adenocarcinoma: Treatment implications, Gynecol Oncol 71:83, 1998.

Aziz H, RotmanM, Hussain F, et al: Poor survival of black patients in carcinoma
of the endometrium, Int J Radiat Oncol Biol Phys 27:293, 1993.

Ball HG, Blessing JA, Lentz SS, et al: A phase II trial of paclitaxel in patients with
advanced or recurrent adenocarcinoma of the endometrium: A Gynecologic
Oncology Group study, Gynecol Oncol 62:278, 1996.

Barakat RR, Wong G, Curtain JP, et al: Tamoxifen use in breast cancer patients
who subsequently develop corpus cancer is not associated with a higher inci-
dence of adverse histologic features, Gynecol Oncol 55:164, 1994.

Barrett RJ, Blessing JA, Homesley HD, et al: Circadian-timed combination
doxorubicin-cisplatin chemotherapy for advanced endometrial carcinoma.
A phase II study of the Gynecologic Oncology Group, Am J Clin Oncol
16:494, 1993.

Barter JF, Smith EB, Szpak CA, et al: Leiomyosarcoma of the uterus: Clinico-
pathologic study of 21 cases, Gynecol Oncol 21:220, 1985.

Berchuck A, Anspach C, Evans A, et al: Postsurgical surveillance of patients with
FIGO stage I/II endometrial carcinoma, Gynecol Oncol 59:20, 1995.

Berchuck A, Boyd J: Molecular basis of endometrial cancer, Cancer 76:2034,
1995.

Berchuck A, Rodriguez G, Kinney RB, et al: Overexpression of HER-2/neu in
endometrial cancer is associated with advanced stage disease, Am J Obstet
Gynecol 164:15, 1991.

Berchuck A, Rubin SC,HoskinsWJ, et al: Treatment of uterine leiomyosarcoma,
Obstet Gynecol 71:845, 1988.

Bernstein L, Deapen D, Cerhan JR, et al: Tamoxifen therapy for breast cancer
and endometrial cancer risk, J Natl Cancer Inst 91:1654, 1999.

Braly PS: Flow cytometry as a prognostic factor in endometrial cancer:What does
it add? Gynecol Oncol 58:145, 1995.

Brinton LA, Berman ML, Mortel R, et al: Reproductive, menstrual, and medical
risk factors for endometrial cancer: Results from a case-control study, Am J
Obstet Gynecol 167:1317, 1992.

Bristow RE, ZerbeMJ, Rosenshein NB, et al: Stage IVB endometrial cancer: The
role of cytoreductive surgery and determinants of survival, Gynecol Oncol
78:85, 2000.

Broaddus RR, Lu KH: Women with HNPCC: A target population for the che-
moprevention of gynecologic cancers, Front Biosci 11:207, 2006.

Bruckman JE, Bloomer WD, Marck A, et al: Stage III adenocarcinoma of the
endometrium: Two prognostic groups, Gynecol Oncol 9:12, 1980.

Burke TW, Gershenson DM, Morris M, et al: Postoperative adjuvant cisplatin,
doxorubicin, and cyclophosphamide (PAC) chemotherapy in women with
high-risk endometrial carcinoma, Gynecol Oncol 55:47, 1994.

Burke TW,Munkarah A, Kavanagh JJ, et al: Treatment of advanced or recurrent
endometrial carcinoma with single-agent carboplatin, Gynecol Oncol 51:397,
1993.

Calais G, Descamps P, Vitu L, et al: Lymphadenectomy in the management of
endometrial carcinoma stage I and II. Retrospective study of 155 cases, Clin
Oncol (R Coll Radiol) 2:318, 1990.

Carbone PP, Carter SK: Endometrial cancer: Approach to development of effec-
tive chemotherapy, Gynecol Oncol 2:348, 1974.

Carcangiu ML, Chambers JT: Early pathologic stage clear cell carcinoma and
uterine papillary serous carcinoma of the endometrium: Comparison of clin-
icopathologic features and survival, Int J Gynecol Pathol 14:30, 1995.

Carey MS, O’Connell GJ, Johanson CR, et al: Good outcome associated with a
standardized treatment protocol using selective postoperative radiation in pa-
tients with clinical stage I adenocarcinoma of the endometrium,Gynecol Oncol
57:138, 1995.

Carlson JA Jr, Allegra JC, Day TG Jr, et al: Tamoxifen and endometrial carci-
noma: Alterations in estrogen and progesterone receptors in untreated pa-
tients and combination hormonal therapy in advanced neoplasia, Am J
Obstet Gynecol 149:149, 1984.

Caudell JJ, Deavers MT, Slomovitz BM, et al: Imatinib mesylate (Gleevec)-
targeted kinases are expressed in uterine sarcomas, Appl Immunohistochem
Mol Morphol 13:267, 2005.

Cecchini S, Ciatto S, Bonardi R, et al: Screening by ultrasonography for endo-
metrial carcinoma in postmenopausal breast cancer patients under adjuvant
tamoxifen, Gynecol Oncol 60:409, 1996.

Chambers JT, Rutherford TJ, Schwartz PE, et al: A pilot study of topotecan for
the treatment of serous endometrial cancer, Proc Am Soc Clin Oncol 872,
2001.

Childers JM, Spirtos NM, Brainard P, et al: Laparoscopic staging of the patient
with incompletely staged early adenocarcinoma of the endometrium, Obstet
Gynecol 83:597, 1994.

Cirisano FD, Robboy SJ, Dodge RK, et al: Epidemiology and surgicopathologic
findings of papillary serous and clear cell endometrial cancers when compared
with endometrioid carcinoma, Gynecol Oncol 74:385, 1999.

Clement PB, Scully RE: Müllerian adenosarcoma of the uterus, Cancer 34:1138,
1974.

Clement PB, Scully RE: Pathology of uterine sarcomas. In Coppleson M, editor:
Gynecologic Oncology ed 2, Edinburgh, 1992, Churchill Livingstone.

Cohen CJ, Deppe G, Bruckner HW: Treatment of advanced adenocarcinoma of
the endometrium with melphalan, 5-fluorouracil, and medroxyprogesterone
acetate: A preliminary study, Obstet Gynecol 50:415, 1977.

Connelly PJ, Alberhasky RC, Christopherson WM: Carcinoma of the endome-
trium. III. Analysis of 865 cases of adenocarcinoma and adenoacanthoma,
Obstet Gynecol 59:569, 1982.

Connor JP, Andrews JI, Anderson B, et al: Computed tomography in endome-
trial carcinoma, Obstet Gynecol 95:692, 2000.

Cook LS, Weiss NS, Schwartz SM, et al: Population-based study of tamoxifen
therapy and subsequent ovarian, endometrial, and breast cancers, J Natl Can-
cer Inst 87:1359, 1995.

Cornelison TL, Baker TR, Piver MS, et al: Cisplatin, Adriamycin, etoposide,
megestrol acetate versus melphalan, 5-fluorouracil, medroxyprogesterone
acetate in the treatment of endometrial carcinoma, Gynecol Oncol 59:243,
1995.

COSA-NZ-UK Endometrial Cancer Study Groups: Adjuvant medroxyproges-
terone acetate in high-risk endometrial cancer, Int J Gynecol Cancer 8:387,
1998.

Cramer DW, Cutler SJ, Christine B: Trends in the incidence of endometrial can-
cer in the United States, Gynecol Oncol 2:130, 1974.

Creasman WT: New gynecologic cancer staging, Obstet Gynecol 75:287, 1990.
CreasmanWT: Estrogen replacement therapy: Is previously treated cancer a con-

traindication? Obstet Gynecol 77:308, 1991.
Creasman WT, DeGeest K, DiSaia PJ, et al: Significance of true surgical path-

ologic staging: A Gynecologic Oncology Group Study, Am J Obstet Gynecol
181:31, 1999.

Creasman WT, Henderson D, Hinshaw W, et al: Estrogen replacement therapy
in the patient treated for endometrial cancer, Obstet Gynecol 67:326, 1986.

Creasman WT, Morrow CP, Bundy BN, et al: Surgical pathologic spread pat-
terns of endometrial cancer, Cancer 60:2035, 1987.

Creutzberg CL, van Putten WLJ, Kiper PCM, et al: Surgery and postoperative
radiotherapy versus surgery alone for patients with stage-1 endometrial carci-
noma: Multicentre randomised trial, Lancet 355:1404, 2000.

730.e132 Neoplastic Diseases of the Uterus



Currie JL, Blessing JA, Muss HB, et al: Combination chemotherapy with hy-
droxyurea, dacarbazine (DTIC), and etoposide in the treatment of uterine
leiomyosarcoma: A Gynecologic Oncology Group study, Gynecol Oncol
61:27, 1996.

Dietrich CS 3rd, Modesitt SC, DePriest PD, et al: The efficacy of adjuvant
platinum-based chemotherapy in Stage I uterine papillary serous carcinoma
(UPSC), Gynecol Oncol 299:557, 2005.

Dimopoulos MA, Papadimitriou CA, Georgoulias V, et al: Paclitaxel and cis-
platin in advanced or recurrent carcinoma of the endometrium: Long-term
results of a phase II multicenter study, Gynecol Oncol 78:52–57, 2000.

Dotters DJ: Preoperative CA-125 in endometrial cancer: Is it useful? Obstet
Gynecol 182:1328, 2000.

DuBeshter B: Endometrial cancer: Predictive value of cervical cytology [edito-
rial], Gynecol Oncol 72:271, 1999.

Dunton CJ, Pfeifer SM, Braitman LE, et al: Treatment of advanced and recurrent
endometrial cancer with cisplatin, doxorubicin, and cyclophosphamide,
Gynecol Oncol 41:113, 1991.

Edmonson JH, Krook JE, Hilton JF, et al: Randomized phase II studies of cis-
platin and a combination of cyclophosphamide-doxorubicin-cisplatin (CAP)
in patients with progestin-refractory advanced endometrial carcinoma, Gyne-
col Oncol 28:20, 1987.

Eifel PJ, Ross J, Hendrickson M, et al: Adenocarcinoma of the endometrium:
Analysis of 256 cases with disease limited to the uterine corpus: Treatment
comparison, Cancer 52:1026, 1983.

Fleming GF, Brunetto V, Bentley R, et al: Randomized trial of doxorubicin
(Dox) plus cisplatin (Cis) versus Dox plus paclitaxel (Tax) plus granulocyte
colony-stimulating factor (G-CSF) in patients with advanced or recurrent en-
dometrial cancer: A report on Gynecologic Oncology Group (GOG) proto-
col, Ann Oncol 15:1173, 2004.

Fleming GF, Brunetto V, Mundt AJ, et al: Randomized trial of doxorubicin
(DOX) plus cisplatin (CIS) versus DOX plus CIS plus paclitaxel (TAX) in
patients with advanced or recurrent endometrial carcinoma: A Gynecologic
Oncology Group (GOG) study, J Clin Oncol 22:2159, 2004.

Fornander T, Cedermark B,Mattsson A, et al: Adjuvant tamoxifen in early breast
cancer: Occurrence of new primary cancers, Lancet 1:17, 1989.

Franchi M, Ghezzi F, Donadello N, et al: Endometrial thickness in tamoxifen-
treated patients: An independent predictor of endometrial disease, Obstet
Gynecol 93:1004, 1999.

Fukuda K, Mori M, Uchiyama M, et al: Preoperative cervical cytology in endo-
metrial carcinoma and its clinicopathologic relevance, Gynecol Oncol 72:273,
1999.

Gallion HH, van Nagell JR, Powell DF, et al: Stage I serous papillary carcinoma
of the endometrium, Cancer 63:2224, 1989.

Geisler JP, Geisler HE, Melton ME, et al: What staging surgery should be per-
formed on patients with uterine papillary serous carcinoma? Gynecol Oncol
74:465, 1999.

George E, Lillemoe TJ, Twiggs LB, et al: Malignant mixed müllerian tumor ver-
sus high-grade endometrial carcinoma and aggressive variants of endometrial
carcinoma: A comparative analysis of survival, Int J Gynecol Pathol 14:39,
1995.

Gitsch G, Friedlander ML, Wain GV, et al: Uterine papillary serous carcinoma:
A clinical study, Cancer 75:2239, 1995.

Goff BA, Kato D, Schmidt RA, et al: Uterine papillary serous carcinoma: Pat-
terns of metastatic spread, Gynecol Oncol 54:264, 1994.

Goldschmidt R, Katz Z, Blickstein I, et al: The accuracy of endometrial pipelle
sampling with and without sonographic measurement of endometrial thick-
ness, Obstet Gynecol 82:727, 1993.

Goodman A, Zukerberg LR, Rice LW, et al: Squamous cell carcinoma of the en-
dometrium: A report of eight cases and a review of the literature, Gynecol
Oncol 61:54, 1996.

Granberg S,WiklandM, Karlsson B, et al: Endometrial thickness as measured by
endovaginal ultrasonography for identifying endometrial abnormality, Am J
Obstet Gynecol 164:47, 1991.

Green JB 3rd, Green S, Alberts DS, et al: Carboplatin therapy in advanced en-
dometrial cancer, Obstet Gynecol 75:696–700, 1990.

Greven KM, Curran WJ, Whittington R, et al: Analysis of failure patterns in
stage III endometrial carcinoma and therapeutic implications, Int J Radiat
Oncol Biol Phys 17:35, 1989.

Greven KM, Lanciano RM, Corn B, et al: Pathologic stage III endometrial
carcinoma. Prognostic factors and patterns of recurrence, Cancer
71:3697, 1993.

Greven KM, Randall M, Fanning J, et al: Patterns of failure in patients with
stage I, grade 3 carcinoma of the endometrium, Int J Radiat Oncol Biol Phys
19:529, 1990.

Grice J, Ek M, Greer B, et al: Uterine papillary serous carcinoma: Evaluation
of long-term survival in surgically staged patients, Gynecol Oncol 69:69,
1998.

Grigsby PW, Perez CA, Camel HM, et al: Stage II carcinoma of the endome-
trium: Results of therapy and prognostic factors, Int J Radiat Oncol Biol Phys
11:1915, 1985.

Grigsby PW, Perez CA, Kuske RR, et al: Results of therapy, analysis of failures,
and prognostic factors for clinical and pathologic stage III adenocarcinoma of
the endometrium, Gynecol Oncol 27:44, 1987.

Grimes DA, Economy KE: Primary prevention of gynecologic cancers, Am J
Obstet Gynecol 172:227, 1995.

Grimshaw RN, Tupper WC, Fraser RC, et al: Prognostic value of peritoneal cy-
tology in endometrial carcinoma, Gynecol Oncol 36:97, 1990.

Gull B, Carlsson SA, Karlsson B, et al: Transvaginal ultrasonography of the en-
dometrium in women with postmenopausal bleeding: Is it always necessary to
perform an endometrial biopsy? Am J Obstet Gynecol 182:509, 2000.

Hall J, Higgins R, Naumann R, et al: Phase II study of topotecan and cisplatinum
stages III and IV or for recurrent endometrial cancer, Proc Am Soc Clin Oncol
1622, 2000.

Hannigan EV, Freedman RS, Elder KW, et al: Treatment of advanced uterine
sarcoma with vincristine, actinomycin, and cyclophosphamide,Gynecol Oncol
15:224, 1983.

Hensley ML, Maki R, Venkatraman E, et al: Gemcitabine and docetaxel in pa-
tients with unresectable leiomyosarcoma: Results of a phase II trial, J Clin
Oncol 20:2824, 2002.

Hill HA, Coates RJ, Austin H, et al: Racial differences in tumor grade among
women with endometrial cancer, Gynecol Oncol 56:154, 1995.

Hoffman MS, Roberts WS, Cavanagh D, et al: Treatment of recurrent and met-
astatic endometrial cancer and cisplatin, doxorubicin, cyclophosphamide, and
megestrol acetate, Gynecol Oncol 35:75, 1989.

Hoskins PJ, Swenerton KD, Pike JA, et al: Paclitaxel and carboplatin, alone or
with irradiation, in advanced or recurrent endometrial cancer: A phase II
study, J Clin Oncol 19:4048, 2001.

Huh W, Powell M, Leath CA 3rd, et al: Uterine papillary serous carcinoma:
Comparisons of outcomes in surgical Stage I patients with and without adju-
vant therapy, Gynecol Oncol 91:470, 2003.

Kadar N, Homesley HD, Malfetano JH: Positive peritoneal cytology is an ad-
verse factor in endometrial carcinoma only if there is other evidence of extra-
uterine disease, Gynecol Oncol 46:145, 1992.

Kaku T, Silverberg SG, Major FJ, et al: Adenosarcoma of the uterus: A Gyneco-
logic Oncology Group clinicopathologic study of 31 cases, Int J Gynecol
Pathol 11:75, 1992.

Kato DT, Ferry JA, Goodman A, et al: Uterine papillary serous carcinoma
(UPSC): A clinicopathologic study of 30 cases, Gynecol Oncol 59:384, 1995.

Kauppila A: Progestin therapy of endometrial, breast and ovarian carcinoma. A
review of clinical observations, Acta Obstet Gynecol Scand 63:541, 1984.

Kelley RM, Baker WH: Progestational agents in the treatment of carcinoma of
the endometrium, N Engl J Med 264:216, 1961.

Kendall BS, Ronnett BM, Isacson C, et al: Reproducibility of the diagnosis of
endometrial hyperplasia, atypical hyperplasia, and well-differentiated carci-
noma, Am J Surg Pathol 22:1012, 1998.

Kennedy AS, DeMars LR, Flannagan LM, et al: Primary squamous cell carci-
noma of the endometrium: A first report of adjuvant chemoradiation,Gynecol
Oncol 59:117, 1995.

Keys HM, Roberts JA, Brunetto VL, et al: A phase III trial of surgery with or
without adjunctive external pelvic radiation therapy in intermediate risk en-
dometrial adenocarcinoma: A Gynecologic Oncology Group study, Gynecol
Oncol 92:744, 2004.

Koss LG, Schreiber K, Oberlander SG, et al: Detection of endometrial carcinoma
and hyperplasia in asymptomatic women, Obstet Gynecol 64:1, 1984.

Kurjak A, Kupesic S, Shalan H, et al: Uterine sarcoma: A report of 10 cases stud-
ied by transvaginal color and pulsed Doppler sonography, Gynecol Oncol
59:342, 1995.

Kurjak A, Shalan H, Sosic A, et al: Endometrial carcinoma in postmenopausal
women: Evaluation by transvaginal color Doppler ultrasonography, Am J
Obstet Gynecol 169:1597, 1993.

Kurman RJ, Kaminski PF, Norris HJ: Behavior of endometrial hyperplasia:
A long-term study of “untreated” hyperplasias in 170 patients, Cancer
56:403, 1985.

Kurman RJ, Norris HJ: Endometrial hyperplasia and related cellular changes. In
Kurman RJ, editor: Blaustein’s Pathology of the Female Genital Tract, ed 4,
New York, 1994, Springer-Verlag pp.

Kurman RJ, Scully RE: Clear cell carcinoma of the endometrium, Cancer
37:872, 1976.

730.e2 Part IV GYNECOLOGIC ONCOLOGY



Lanciano RM, Greven KM: Adjuvant treatment for endometrial cancer: Who
needs it? [editorial], Gynecol Oncol 57:135, 1995.

Langer RD, Pierce JJ, O’Hanlan KA, et al: Transvaginal ultrasonography com-
pared with endometrial biopsy for the detection of endometrial disease, N
Engl J Med 337:1792, 1997.

Lee RB, Burke TW, Park RC: Estrogen replacement therapy following treatment
for stage I endometrial carcinoma, Gynecol Oncol 36:189, 1990.

Leibsohn S, Mishell DR, d’Ablaing G, et al: Leiomyosarcomas in a series of
hysterectomies performed for presumed uterine leiomyomata, Am J Obstet
Gynecol 162:968, 1990.

Lentz SS, Brady MF, Major FJ, et al: High-dose megestrol acetate in advanced or
recurrent endometrial carcinoma: A Gynecologic Oncology Group Study,
J Clin Oncol 14:357, 1996.

Levenback C, Burke TW, Silva E, et al: Uterine papillary serous carcinoma
(UPSC) treated with cisplatin, doxorubicin, and cyclophosphamide (PAC),
Gynecol Oncol 46:317, 1992.

Lewis GC Jr, Slack NH, Mortel R, et al: Adjuvant progestogen therapy in the
primary definitive treatment of endometrial cancer, Gynecol Oncol 2:368,
1974.

Lincoln S, Blessing JA, Lee RB, et al: Activity of paclitaxel as second-line chemo-
therapy in endometrial carcinoma: A Gynecologic Oncology Group study,
Gynecol Oncol 88:277, 2003.

Lissoni A, Zanetta G, Losa G, et al: Phase II study of paclitaxel as salvage treat-
ment in advanced endometrial cancer, Ann Oncol 7:861–863, 1996.

Long HJ, Pfeifle DM, Wieand HS, et al: Phase II evaluation of carboplatin in
advanced endometrial carcinoma, J Natl Cancer Inst 80:276, 1988.

Love CDB, Muir BB, Scrimgeour JB, et al: Investigation of endometrial abnor-
malities in asymptomatic women treated with tamoxifen and an evaluation of
the role of endometrial screening, J Clin Oncol 17:2050, 1999.

Lurain JR, Piver MS: Uterine sarcomas: Clinical features and management. In
CopplesonM, editor:Gynecologic Oncology, ed 2, Edinburgh, 1992, Churchill
Livingstone, pp 827-.

MackillopWJ, Pringle JF: Stage III endometrial carcinoma. A review of 90 cases,
Cancer 56:519, 1985.

MacMahon B: Risk factors for endometrial cancer, Gynecol Oncol 2:122,
1974.

Magriples U, Naftolin F, Schwartz PE, et al: High-grade endometrial carcinoma
in tamoxifen-treated breast cancer patients, J Clin Oncol 11:485, 1993.

Malfetano JH: Tamoxifen-associated endometrial carcinoma in postmenopausal
breast cancer patients, Gynecol Oncol 39:82, 1990.

Mariani A, Sebo TJ, Katzmann JA, et al: Pretreatment assessment of prognostic
indicators in endometrial cancer, Am J Obstet Gynecol 182:1535, 2000.

Mariani A,WebbMJ, Galli L, et al: Potential therapeutic role of para-aortic lym-
phadenectomy in node-positive endometrial cancer, Gynecol Oncol 76:348,
2000.

Mariani A, Webb MJ, Keeney GL, et al: Role of wide/radical hysterectomy and
pelvic lymph node dissection in endometrial cancer with cervical involvement,
Gynecol Oncol 83:72, 2001.

Mariani A,WebbMJ, Keeney GL, et al: Assessment of prognostic factors in stage
IIIA endometrial cancer, Gynecol Oncol 86:38, 2002.

Markman M, Fowler J: Activity of weekly paclitaxel in patients with advanced
endometrial cancer previously treated with both a platinum agent and pacli-
taxel, Gynecol Oncol 92:180, 2004.

Markman M, Kennedy A, Webster K, et al: Persistent chemosensitivity to plat-
inum and/or paclitaxel in metastatic endometrial cancer, Gynecol Oncol
73:422, 1999.

McMeekinDS, Gordon A, Fowler J, et al: A phase II trial of arzoxifene, a selective
estrogen response modulator, in patients with recurrent or advanced endome-
trial cancer, Gynecol Oncol 90:64, 2003.

Melhem MF, Tobon H: Mucinous adenocarcinoma of the endometrium:
A clinico-pathological review of 18 cases, Int J Gynecol Pathol 6:347, 1987.

Mignotte H, Lasset C, Bonadana V, et al: Iatrogenic risks of endometrial carci-
noma after treatment for breast cancer in large French case-control study, Int
J Cancer 76:325, 1998.

Miller B, Umpierre S, Tornas C, et al: Histologic characterization of uterine pap-
illary serous adenocarcinoma, Gynecol Oncol 56:425, 1995.

Miller DS, Blessing JA, Lentz SS, et al: A phase II trial of topotecan in patients
with advanced, persistent, or recurrent endometrial carcinoma: A Gyneco-
logic Oncology Group study, Gynecol Oncol 87:247, 2002.

MooreDH, FowlerWC,Walton LA, et al: Morbidity of lymph node sampling in
cancers of the uterine corpus and cervix, Obstet Gynecol 74:180, 1989.

Moore TD, Phillips PH, Nerenstone SR, et al: Systemic treatment of advanced
and recurrent endometrial carcinoma: Current status and future directions,
J Clin Oncol 9:1071, 1992.

Morrow CP, Bundy BN, Homesley HD, et al: Doxorubicin as an adjuvant fol-
lowing surgery and radiation therapy in patients with high-risk endometrial
carcinoma, stage I and occult stage II: A Gynecologic Oncology Group study,
Gynecol Oncol 36:166, 1990.

Morrow CP, Bundy BN, Kurman RJ, et al: Relationship between surgical-
pathological risk factors and outcome in clinical stage I and II carcinoma
of the endometrium: A Gynecologic Oncology Group study, Gynecol Oncol
40:55, 1991.

Mortel R, Levy C,Wolff JP, et al: Female sex steroid receptors in postmenopausal
endometrial carcinoma and biochemical response to an antiestrogen, Cancer
Res 41:1140, 1981.

Muss HB, Case LD, Capizzi RL, et al: High- versus standard-dose megestrol ac-
etate in women with advanced breast cancer: A phase III trial of the Piedmont
Oncology Association, J Clin Oncol 8:1797, 1990.

Nielsen SN, Podratz KC, Scheithauer BW, et al: Clinicopathologic analysis of
uterine malignant mixed müllerian tumors, Gynecol Oncol 34:372, 1989.

Norris HJ, Taylor HB:Mesenchymal tumors of the uterus. I. A clinical and path-
ologic study of 53 endometrial stromal tumors, Cancer 19:755, 1966.

Omodei U, Ferrazzia E, Ruggeri C, et al: Endometrial thickness and histolog-
ical abnormalities in women on hormonal replacement therapy: A transva-
ginal ultrasound/hysteroscopic study, Ultrasound Obstet Gynecol 15:317,
2000.

Omura GA, Blessing JA, Major FJ, et al: A randomized clinical trial of adjuvant
Adriamycin in uterine sarcomas: A Gynecologic Oncology Group study, J
Clin Oncol 3:1240, 1985.

Omura GA,Major FJ, Blessing JA, et al: A randomized study of Adriamycin with
and without dimethyl-triazeno-imidazole-carboxamide in advanced uterine
sarcomas, Cancer 52:626, 1983.

Onsrud M, Kolstad P, Normann T: Postoperative external pelvic irradiation in
carcinoma of the corpus, stage I: A controlled clinical trial, Gynecol Oncol
4:222, 1976.

Pandya KJ, Yeap BY,Weiner LM, et al: Megestrol and tamoxifen in patients with
advanced endometrial cancer: An Eastern Cooperative Oncology Group
Study (E4882), Am J Clin Oncol 24:43, 2001.

Parker SL, Tong T, Bolden S, et al: Cancer statistics, 1996, CA Cancer J Clin
46:5, 1996.

Partridge EE, Shingleton HM, Menck HR: The National Cancer Data Base re-
port on endometrial cancer, J Surg Oncol 61:111, 1996.

Pasmantier MW, Coleman M, Silver RT, et al: Treatment of advanced endome-
trial carcinoma with doxorubicin and cisplatin: Effects on both untreated and
previously treated patients, Cancer Treat Rep 69:539, 1985.

Patsner B, MannWJ, Cohen H, et al: Predictive value of preoperative serumCA-
125 levels in clinically localized and advanced endometrial carcinoma, Am J
Obstet Gynecol 158:399, 1988.

Pawinski A, Tumolo S, Hoesel G, et al: Cyclophosphamide or ifosfamide in pa-
tients with advanced and/or recurrent endometrial carcinoma: A randomized
phase II study of the EORTCGynecological Cancer Cooperative Group, Eur
J Obstet Gynecol Reprod Biol 86:179, 1999.

Pecorelli S: Revised FIGO staging for carcinoma of the vulva, cervix, and endo-
metrium, Int J Gynaecol Obstet 105:103, 2009.

Pecorelli S, CreasmanWT, Pettersson F, et al: FIGO Annual Report on the Results
of Treatment in Gynaecological Cancer, vol 23, Milan, Italy, 1998, Interna-
tional Federation of Gynecology and Obstetrics, pp 75–102.

Perez-Medina T, Bajo J, Folgueira G, et al: Atypical endometrial hyperplasia
treatment with progestogens and gonadotropin-releasing hormone analogues:
Long-term follow-up, Gynecol Oncol 73:299, 1999.

Petereit DG, Tannehill SP, Grosen EA, et al: Outpatient vaginal cuff brachyther-
apy for endometrial cancer, Int J Gynecol Cancer 9:456, 1999.

Peters WA, Rivkin SE, Smith MR, et al: Cisplatin and Adriamycin combination
chemotherapy for uterine stromal sarcomas and mixed mesodermal tumors,
Gynecol Oncol 34:323, 1989.

Pisani AL, Barbuto DA, Chen D, et al: Her-2/neu, p53, and DNA analyses as
prognosticators for survival in endometrial carcinoma, Obstet Gynecol
85:729, 1995.

Piver MS, Barlow JJ, Lurain JR, et al: Medroxyprogesterone acetate (Depo-
Provera) versus. hydroxyprogesterone caproate (Delalutin) in women with
metastatic endometrial adenocarcinoma, Cancer 45:268, 1980.

Piver MS, Lele SB, Patsner B, et al: Melphalan, 5-fluorouracil, and medroxypro-
gesterone acetate in metastatic endometrial carcinoma,Obstet Gynecol 67:261,
1986.

Piver MS, Rutledge FN, Copeland L, et al: Uterine endolymphatic stromal my-
osis: A collaborative study, Obstet Gynecol 64:173, 1984.

Plentl AA, Friedman EA: Lymphatic System of the Female Genitalia, Philadelphia,
1971, WB Saunders.

730.e332 Neoplastic Diseases of the Uterus



Pliskow S, Penalver M, Averette H: Stage III and stage IV endometrial carci-
noma: A review of 41 cases, Gynecol Oncol 38:210, 1990.

Podczaski ES, Kaminski P,Manetta A, et al: Stage II endometrial carcinoma trea-
ted with external-beam radiotherapy, intracavitary application of cesium, and
surgery, Gynecol Oncol 35:251, 1989.

Podratz KC, O’Brien PC,Malkasian GD Jr, et al: Effects of progestational agents
in treatment of endometrial carcinoma, Obstet Gynecol 66:106, 1985.

Poplin EA, Liu PY, Delmore JE, et al: Phase II trial of oral etoposide in recurrent
or refractory endometrial adenocarcinoma: A Southwest Oncology Group
study, Gynecol Oncol 74:432, 1999.

Press MF, Scully RE: Endometrial “sarcomas” complicating ovarian thecoma,
polycystic ovarian disease and estrogen therapy, Gynecol Oncol 21:135, 1985.

Preyer O, Obermair A, Formann E, et al: The impact of positive peritoneal wash-
ings and serosal and adnexal involvement on survival in patients with stage
IIIA uterine cancer, Gynecol Oncol 86:269–273, 2002.

Price FV, Chambers SK, Carcangiu ML, et al: Intravenous cisplatin, doxorubi-
cin, and cyclophosphamide in the treatment of uterine papillary serous carci-
noma (UPSC), Gynecol Oncol 51:383, 1993.

QuinnMA, Campbell JJ: Tamoxifen therapy in advanced/recurrent endometrial
carcinoma, Gynecol Oncol 32:1, 1989.

Quinn MA, Cauchi M, Fortune D: Endometrial carcinoma: Steroid receptors
and response to medroxyprogesterone acetate, Gynecol Oncol 21:314, 1985.

Ramondetta L, Burke TW, Levenback C, et al: Treatment of uterine papillary
serous carcinoma with paclitaxel, Gynecol Oncol 82:156, 2001.

Randall ME, Filiaci VL, Muss H, et al: Randomized phase III trial of whole-
abdominal irradiation versus doxorubicin and cisplatin chemotherapy in ad-
vanced endometrial carcinoma: AGynecologicOncology Group Study, J Clin
Oncol 24:36, 2006.

Reisinger SA, Asbury R, Liao SY, et al: A phase I study of weekly cisplatin and
whole abdominal radiation for the treatment of stage III and IV endometrial
carcinoma: A Gynecologic Oncology Group pilot study, Gynecol Oncol
63:399, 1996.

Rendina GM, Donadio C, Fabri M, et al: Tamoxifen and medroxyprogesterone
therapy for advanced endometrial carcinoma, Eur J Obstet Gynecol Reprod Biol
17:285, 1984.

Rose PG, Blessing JA, Lewandowski GS, et al: A phase II trial of prolonged oral eto-
poside (VP-16) as second-line therapy for advanced and recurrent endometrial
carcinoma:AGynecologicOncologyGroup study,GynecolOncol63:101, 1996.

Rose PG, Brunetto VL, Van Le L, et al: A phase II trial of anastrozole in advanced
recurrent or persistent endometrial carcinoma: A Gynecologic Oncology
Group study, Gynecol Oncol 78:212, 2000.

Rose PG, Sommers RM, Reale FR, et al: Serial serum CA-125 measurements for
evaluation of recurrence in patients with endometrial carcinoma,Obstet Gyne-
col 84:12, 1994.

Rutqvist LE, Johansson H, Signomklao T, et al: Adjuvant tamoxifen therapy for
early stage breast cancer and second primary malignancies, J Natl Cancer Inst
87:645, 1995.

Sagae S, Udagawa Y, SusumuN, et al: Randomized phase III trial of whole pelvic
radiotherapy versus cisplatin-based chemotherapy in patients with intermedi-
ate risk endometrial carcinoma, J Clin Oncol (2005 ASCO Annual Meeting
Proceedings) 23(Suppl):5002, 2005.

Sarcoma Meta-Analysis Collaboration: Adjuvant chemotherapy for localised re-
sectable soft-tissue sarcoma of adults: Meta-analysis of individual data, Lancet
350:1647, 1997.

Sato M, Turner CH, Wang T, et al: LY353381.HCl: A novel raloxifene analog
with improved SERM potency and efficacy in vivo, J Pharmacol Exp Ther
287:1, 1998.

Schink JC, Rademaker AW, Miller DS, et al: Tumor size in endometrial cancer,
Cancer 67:2791, 1991.

Schmeler KM, Lynch HT, Chen LM, et al: Prophylactic surgery to reduce the risk
of gynecologic cancers in the Lynch syndrome, N Engl J Med 354:261, 2006.

Sears JD, Greven KM,HoenHM, et al: Prognostic factors and treatment outcome
for patients with locally recurrent endometrial cancer, Cancer 74:1303, 1994.

Seski JC, Edwards CL, Herson J, et al: Cisplatin chemotherapy for disseminated
endometrial cancer, Obstet Gynecol 59:225, 1982.

Slomovitz BM, Broaddus RR, Schmandt R, et al: Expression of imatinib
mesylate-targeted kinases in endometrial carcinoma, Gynecol Oncol
95:12, 2004.

Slomovitz BM, Burke TW, Oh JC, et al: Clinical and pathologic characteristics
of uterine papillary serous carcinoma: A single institution review of 129 cases,
Gynecol Oncol 91:463, 2003.

Slomovitz BM, Ramondetta LM, Lee CM, et al: Heterogeneity of stage IIIA en-
dometrial carcinomas: Implications for adjuvant therapy, Int J Gynecol Cancer
15:310, 2005.

Smith-Bindman R, Kerlikowske K, Feldstein VA, et al: Endovaginal ultrasound
to exclude endometrial cancer and other endometrial abnormalities, JAMA
280:1510, 1998.

Soliman PT, Broaddus RR, Schmeler KM, et al: Women with synchronous pri-
mary cancers of the endometrium and ovary: Do they have Lynch Syndrome?
J Clin Oncol 23:9344, 2005.

Soliman PT, Slomovitz BM, Broaddus RR, et al: Synchronous primary cancers of
the endometrium and ovary: A single institution review of 84 cases, Gynecol
Oncol 94:456, 2004.

Sonoda Y, Zerbe M, Barakat RR, et al: High incidence of positive peritoneal cy-
tology in low-risk endometrial cancer treated by laparoscopically assisted vag-
inal hysterectomy (LAVH), SGO Abstracts 19, 2000.

Sood AK, Buller RE, Burger RA, et al: Value of preoperative CA-125 level in the
management of uterine cancer and prediction of clinical outcome, Obstet
Gynecol 90:441, 1997.

Sood BM, Timmins PF, Gorla GR, et al: Concomitant cisplatin and extended
field radiation therapy in patients with cervical and endometrial cancer, Int
J Gynecol Cancer 12:459, 2002.

Spanos WJ Jr, Wharton JT, Gomez L, et al: Malignant mixed Mullerian tumors
of the uterus, Cancer 53:311, 1984.

Susumu N, Sagae S, Udagawa Y, et al: Randomized phase III trial of pelvis
radiotherapy versus cisplatin-based combined chemotherapy in patients with
intermediate- and high-risk endometrial cancer: A Japanese Gynecologic
Oncology Group study, Gynecol Oncol 108:226, 2008.

Sutton G, Brunetto VL, Kilgore L, et al: A phase III trial of ifosfamide with or
without cisplatin in carcinosarcoma of the uterus: A Gynecologic Oncology
Group Study, Gynecol Oncol 79:147, 2000.

Sutton G, Kauderer J, Carson LF, et al: Adjuvant ifosfamide and cisplatin in pa-
tients with completely resected stage I or II carcinosarcomas (mixed mesoder-
mal tumors) of the uterus: A Gynecologic Oncology Group study, Gynecol
Oncol 96:630, 2005.

Sutton GP, Blessing JA, DeMars LR, et al: A phase II Gynecologic Oncology
Group trial of ifosfamide and mesna in advanced or recurrent adenocarci-
noma of the endometrium, Gynecol Oncol 63:15, 1996.

Thatcher SS, Woodruff JD: Uterine stromatosis: A report of 33 cases, Obstet
Gynecol 59:428, 1982.

Thigpen JT, Blessing J, DiSaia P: Oral medroxyprogesterone acetate in advanced
or recurrent endometrial carcinoma: Results of therapy and correlation with
estrogen and progesterone levels. The gynecology oncology experience. In
Banlieu EE, Slacobelli S, McGuire WL, editors: Endocrinology of Malignancy,
Park Ridge, NJ, 1986, Parthenon, 446.

Thigpen JT, Blessing J, Homesley H, et al: Phase III trial of doxorubicin
þ/–cisplatin in advanced or recurrent endometrial carcinoma: A Gynecologic
Oncology Group (GOG) study, Proc Am Soc Clin Oncol 12:261, 1993.

Thigpen JT, Blessing JA, DiSaia PJ, et al: A randomized comparison of doxoru-
bicin alone versus doxorubicin plus cyclophosphamide in the management of
advanced or recurrent endometrial carcinoma: A Gynecologic Oncology
Group study, J Clin Oncol 12:1408, 1994.

Thigpen JT, Blessing JA, Homesley H, et al: Phase II trial of cisplatin as
first-line chemotherapy in patients with advanced or recurrent endometrial
carcinoma: A Gynecologic Oncology Group Study, Gynecol Oncol 33:68,
1989.

Thigpen JT, Brady MF, Alvarez RD, et al: Oral medroxyprogesterone acetate in
the treatment of advance or recurrence endometrial carcinoma: A dose-
response study by the Gynecology Oncology Group, J Clin Oncol 17:1736,
1999.

Thigpen T, Brady MF, Homesley HD, et al: Tamoxifen in the treatment of ad-
vanced or recurrent endometrial carcinoma: A Gynecologic Oncology Group
study, J Clin Oncol 19:364, 2001.

Thigpen JT, BuchsbaumHJ, Mangan C, et al: Phase II trial of Adriamycin in the
treatment of advanced or recurrent endometrial carcinoma: A Gynecologic
Oncology Group study, Cancer Treat Rep 63:21, 1979.

Thoms WM, Eifel PJ, Smith TL, et al: Bulky endocervical carcinoma: A 23-year
experience, Int J Radiat Oncol Biol Phys 23:491, 1992.

Tiltman AJ: Mucinous carcinoma of the endometrium, Obstet Gynecol 55:244,
1980.

Trimble CL, Kauderer J, Zaino R, et al: Concurrent endometrial carcinoma in
women with a biopsy diagnosis of atypical endometrial hyperplasia. A Gyne-
cologic Oncology Group study, Cancer 106:812, 2006.

Trimble EL, Jones HW 3rd: Management of stage II endometrial adenocarci-
noma, Obstet Gynecol 71(Pt 1):323, 1988.

Trope C, Johnsson JE, Simonsen E, et al: Treatment of recurrent endometrial
adenocarcinoma with a combination of doxorubicin and cisplatin, Am J
Obstet Gynecol 149:379, 1984.

730.e4 Part IV GYNECOLOGIC ONCOLOGY



Turbow MM, Ballon SC, Sikic BI, et al: Cisplatin, doxorubicin, and cyclophos-
phamide chemotherapy for advanced endometrial carcinoma, Cancer Treat
Rep 69:465, 1985.

Turner BC, Knisely JP, Kacinski BM, et al: Effective treatment of stage I uterine
papillary serous carcinoma with high dose-rate vaginal apex radiation (192Ir)
and chemotherapy, Int J Radiat Oncol Biol Phys 40:77, 1998.

Turner DA, Gershenson DM, Atkinson N, et al: The prognostic significance of
peritoneal cytology for stage I endometrial cancer, Obstet Gynecol 74:775,
1989.

Valle RF, Baggish MS: Endometrial carcinoma after endometrial ablation:
High-risk factors predicting its occurrence, Am J Obstet Gynecol 179:569,
1998.

vanWijk FH, Lhomme C, Bolis G, et al: Phase II study of carboplatin in patients
with advanced or recurrent endometrial carcinoma. A trial of the EORTC
Gynaecological Cancer Group, Eur J Cancer 39:78, 2003.

Vergote I, Kjorstad K, Abeler V, et al: A randomized trial of adjuvant progestogen
in early endometrial cancer, Cancer 64:1011, 1989.

Verschraegen CF, Vasuratna A, Edwards C, et al: Clinicopathologic analysis of
mullerian adenosarcoma: The M.D. Anderson Cancer Center experience,
Oncol Rep 5:939, 1998.

vonMinckwitz G, Loibl S, Brunnert K, et al: Adjuvant endocrine treatment with
medroxyprogesterone acetate or tamoxifen in stage I and II endometrial can-
cer—a multicentre, open, controlled, prospectively randomised trial, Eur J
Cancer 38:2265, 2002.

Wadler S, Levy DE, Lincoln ST, et al: Topotecan is an active agent in the
first-line treatment of metastatic or recurrent endometrial carcinoma:
Eastern Cooperative Oncology Group Study E3E93, J Clin Oncol
21:2110, 2003.

Watanabe K, Sasano H, Harada N, et al: Aromatase in human endometrial car-
cinoma and hyperplasia. Immunohistochemical, in situ hybridization, and
biochemical studies, Am J Pathol 146:491–500, 1995.

Whitney CW, Brunetto VL, Zaino RJ, et al: Phase II study of medroxy-
progesterone acetate plus tamoxifen in advanced endometrial carcinoma: A
Gynecologic Oncology Group study, Gynecol Oncol 92:4, 2004.

Wilson TO, Podratz KC, Gaffey TA, et al: Evaluation of unfavorable histologic
subtypes in endometrial adenocarcinoma, Am J Obstet Gynecol 162:418, 1990.

WolfsonAH,WolfsonDJ,Sittler SY, et al:Amultivariate analysis of clinicopathologic
factors for predicting outcome in uterine sarcomas, Gynecol Oncol 52:56, 1994.

Woo HL, Swenerton KD, Hoskins PJ: Taxol is active in platinum-resistant en-
dometrial adenocarcinoma, Am J Clin Oncol 19:290, 1996.

Yamada SD, Burger RA, Brewster WR, et al: Pathologic variables and adjuvant
therapy as predictors of recurrence and survival for patients with surgically
evaluated carcinosarcoma of the uterus, Cancer 88:2782, 2000.

Zaino RJ, Kurman RJ, Diana KL, et al: Pathologic models to predict outcome for
women with endometrial adenocarcinoma, Cancer 77:1115, 1996.

Zaino RJ, Kurman R, Herbold D, et al: The significance of squamous differen-
tiation in endometrial carcinoma: Data from a Gynecologic Oncology Group
study, Cancer 68:2293, 1991.

Zanotti KM, Belinson JL, Kennedy AW, et al: The use of paclitaxel and
platinum-based chemotherapy in uterine papillary serous carcinoma, Gynecol
Oncol 74:272, 1999.

Zelmanowicz A, Hildescheim A, Sherman ME, et al: Evidence for a common
etiology for endometrial carcinomas and malignant mixed mullerian tumors,
Gynecol Oncol 69:253, 1998.

Zerbe MJ, Zhang J, Bristow RE, et al: Retrograde seeding of malignant cells dur-
ing hysteroscopy in endometrial cancer, SGO Abstracts 20, 2000.

730.e532 Neoplastic Diseases of the Uterus


	Neoplastic Diseases of the Uterus: Endometrial Hyperplasia, Endometrial Carcinoma,and Sarcoma: Diagnosis and Management
	Epidemiology
	Endometrial hyperplasia
	Categories
	Simple Hyperplasia
	Complex Hyperplasia (Without Atypia)
	Complex Atypical Hyperplasia

	Natural History
	Diagnosis and Endometrial Sampling
	Treatment

	Endometrial carcinoma
	Symptoms, Signs, and Diagnosis
	Histologic Types
	Staging
	Prognostic Factors
	Clinical Factors
	Pathologic Factors
	Patterns of Spread of Endometrial Carcinoma
	Steroid Hormone Receptors


	Evaluation
	Treatment
	Stage I
	Stage I, Grade 1
	Stage I, Grades 2 and 3
	Stage II
	Adjuvant Systemic Therapy for Early-Stage Endometrioid Endometrial Cancer

	Stage I or II Uterine Papillary Serous Carcinoma
	Stage III or IV Recurrent Endometrial Cancer
	Chemotherapy for Advanced and Recurrent Uterine Papillary Serous Carcinoma

	Hormone Therapy
	Progestins for Advanced or Recurrent Disease
	Selective Estrogen Receptor Modulators and Aromatase Inhibitors



	Sarcomas
	Leiomyosarcoma
	Endometrial Stromal Sarcoma
	Undifferentiated Sarcomas
	Carcinosarcoma (Malignant Mixed Müllerian Tumors)
	Müllerian Adenosarcoma



