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proliferative glandular lesions culminating, in some cases,
in carcinoma. Molecular studies have confirmed this relationship, since endometrial hyperplasia and carcinoma
share specific acquired genetic alterations in genes linked
to oncogenesis (described later).
Endometrial hyperplasia is associated with prolonged
estrogenic stimulation of the endometrium, which can be due
to anovulation, increased estrogen production from endogenous sources, or exogenous estrogen. Associated conditions include:

•
•
•
•
•
•

Obesity (peripheral conversion of androgens to
estrogens)
Menopause
Polycystic ovarian syndrome
Functioning granulosa cell tumors of the ovary
Excessive ovarian cortical function (cortical stromal
hyperplasia)
Prolonged administration of estrogenic substances
(estrogen replacement therapy)

These are the same influences postulated to be of pathogenic significance in some endometrial carcinomas, discussed later.
Inactivation of the PTEN tumor suppressor gene is a
common genetic alteration in both endometrial hyperplasias and endometrial carcinomas. As discussed in Chapter
7, PTEN encodes a lipid phosphatase that is an important
negative regulator of phosphatidylinositol 3-kinase (PI3K)/
AKT growth-regulatory pathway. When PTEN function is
lost, the PI3K/AKT pathway becomes overactive. Mutations
in PTEN are found in more than 20% of hyperplasias, both
with and without atypia, and in 30% to 80% of endometrial
carcinomas, suggesting that alterations in PTEN occur at
an early stage in endometrial tumorigenesis (although they
are not predictive of progression of hyperplasia to carcinoma). Of note, patients with Cowden syndrome, which is
caused by germline mutations in PTEN, have a high incidence of endometrial carcinoma and certain other tumors,
particular breast cancer. As with many other tumor suppressors, it is not entirely clear why the loss of PTEN (which
is expressed in many tissues) is so highly associated with
particular tumors. It is interesting to note, however, that
PI3K/AKT signaling enhances the ability of the estrogen
receptor to turn on the expression of its target genes. Thus,
loss of PTEN function may stimulate estrogen-dependent
gene expression, leading to overgrowth of cell types that
depend on estrogen for trophic signals, such as endometrial and mammary epithelial cells.
The classification of endometrial hyperplasia has undergone a number of changes over the years to keep pace with
new insights into the disorder. In the recent past, the most
widely used system divided endometrial hyperplasia into
four categories: simple hyperplasia without atypia; complex
hyperplasia without atypia; simple atypical hyperplasia;
and complex atypical hyperplasia. However, the most
current World Health Organization (WHO) classification
recommends collapsing the four categories into two major
categories: Non-atypical hyperplasia and atypical hyperplasia (also referred to as endometrial intraepithelial neoplasia), which differ in appearance and in their propensity to
progress to carcinoma.

MORPHOLOGY
Non-atypical hyperplasia has a wide-range of appearances,
but the cardinal feature is an increase in the gland-to-stroma
ratio. The glands show variation in size and shape and may be
dilated (Fig. 22-23A). Although there may be back-to-back
glands focally, some intervening stroma is usually retained (Fig.
22-23B). These lesions reflect an endometrial response to persistent estrogen stimulation and rarely progress to adenocarcinoma (approximately 1% to 3%). Non-atypical hyperplasia may
evolve into cystic atrophy when estrogen is withdrawn.
Atypical hyperplasia (endometrial intraepithelial neoplasia) is composed of complex patterns of proliferating glands
displaying nuclear atypia. The glands are commonly back-toback and often have complex outlines due to branching structures. Individual cells are rounded and lose the normal
perpendicular orientation to the basement membrane. In addition, the nuclei have open (vesicular) chromatin and conspicuous nucleoli. The features of atypical hyperplasia have
considerable overlap with those of well-differentiated endometrioid adenocarcinoma (discussed later), and accurate distinction from cancer may not be possible without hysterectomy
(Fig. 22-23C and D). Indeed, approximately 23% to 48% of
women with a diagnosis of atypical hyperplasia are found to
have carcinoma when a hysterectomy is performed.
A proportion of endometrial hyperplasias are less easily classified, including complex lesions without cellular atypia (uncommon) and those with altered cellular differentiation, such as
squamous, ciliated cell, eosinophilic, and mucinous metaplasias.
Metaplastic epithelium is benign and the diagnosis of hyperplasia
is based on the appearance of the nonmetaplastic areas.

Currently, atypical hyperplasia is managed by hysterectomy or, in young women who desire fertility, a trial of
progestin therapy and close follow-up. Most often, hopefully after a successful pregnancy, lack of regression
prompts removal of the uterus.

KEY CONCEPTS
Endometrial Hyperplasia
■

■

■

■

Endometrial hyperplasia is defined as an increase in the
number of glands relative to the stroma, appreciated as
crowded glands, often with abnormal shapes.
It is most commonly caused by unopposed estrogen stimulation and is an important cause of abnormal vaginal
bleeding.
It is divided into non-atypical and atypical hyperplasia
based on nuclear atypia. Atypical hyperplasia is associated
with an increased risk of endometrial carcinoma.
The PTEN tumor suppressor gene is mutated in approximately 20% of endometrial hyperplasias.

Malignant Tumors of the Endometrium
Carcinoma of the Endometrium
Endometrial carcinoma is the most common invasive
cancer of the female genital tract. It accounts for 7% of
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