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The differential diagnosis of endometrial hyperpla-
sia and well-differentiated endometrioid adenocar-
cinoma is complicated not only by the resemblance
of these lesions to each other, but also by their
tendency to be overdiagnosed (particularly hyper-
plasia) on the background of polyps, endometritis,
artifacts, and even normally cycling endometrium.
Atypical hyperplasia may also be overdiagnosed
when epithelial metaplastic changes occur in sim-
ple or complex hyperplasia without atypia. Low-
grade adenocarcinomas are best recognized by ar-
chitectural evidence of stromal invasion, usually in
the form of stromal disappearance, desmoplasia,
necrosis, or combinations of these findings between
adjacent glands. Endometrioid adenocarcinomas
are usually Type 1 cancers associated with manifes-
tations of endogenous or exogenous hyperestro-
genic stimulation and a favorable prognosis. Sub-
types include adenocarcinomas with squamous
differentiation and secretory, ciliated cell and vil-
loglandular variants. Rules and pitfalls in the grad-
ing of endometrioid adenocarcinomas and the esti-
mation and reporting of myometrial invasion are
presented.
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The purpose of this article is to review the relation-
ships between hyperplasia and adenocarcinoma of
the endometrium, with an emphasis on the differ-
ential diagnostic problems both between these two
lesions and between them and other entities that
enter into the differential diagnostic picture. How-
ever, differential diagnosis is not the only relation-
ship between endometrial hyperplasia and carci-
noma. During the course of this review, we briefly

consider the questions of the progression of endo-
metrial hyperplasia (and specifically its atypical
variant) to carcinoma, as well as the prognostic
effect of the presence of endometrial hyperplasia in
cases of endometrial carcinoma, and the biologic
significance of carcinoma that arises in the pres-
ence or absence of hyperplasia. The last of these
topics, however, is considered in much greater de-
tail in the article by Sherman (1) in this issue.

There are four possible approaches to making the
differential diagnosis between atypical endometrial
hyperplasia and well-differentiated endometrioid
adenocarcinoma of the endometrium. These ap-
proaches may be summarized briefly as follows:
(1) adenocarcinoma in situ, (2) endometrial intraepi-
thelial neoplasia (EIN), (3) nonhistologic techniques,
and (4) so-called “routine” light microscopy.

The oldest of these approaches is the first, in
which it is assumed that there must be an entity,
conveniently named adenocarcinoma in situ, that
is intermediate between the most severe atypical
hyperplasia and the earliest focal change recogniz-
able as invasive adenocarcinoma. Probably the
most effective rebuttal of this concept for diagnos-
tic purposes was made by Professor Harold Fox,
who stated, “A true adenocarcinoma in situ of the
endometrium is one in which the glands have un-
dergone neoplastic change but in which there is no
invasion of the endometrial stroma. It is doubtful if
any adenocarcinoma of this type exists or if it could
be recognized even if it did exist” (2). Because of
this and similar objections, the term “adenocarci-
noma in situ” does not appear in the current Inter-
national Society of Gynecological Pathologists
(ISGP), International Federation of Gynecology and
Obstetrics (FIGO), and World Health Organization
(WHO) classifications (which are identical) of en-
dometrial neoplasia and preneoplasia (3).

Another approach that has had and continues to
have its proponents is the use of the term “endome-
trial intraepithelial neoplasia (EIN)” to encompass le-
sions that span from atypical complex hyperplasia to
focal low-grade endometrioid adenocarcinoma (4).
The assumption is that reliable and reproducible cri-
teria for distinguishing these two entities do not exist,
and that they should therefore be combined under
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the one rubric of EIN. This approach has much to
recommend it, but the problem is that decisions must
still be made by the diagnostic pathologist. Thus, di-
agnostic problems will still exist at both the lower end
(complex hyperplasia without atypia versus atypical
complex hyperplasia) and the upper end (focal low-
grade endometrioid adenocarcinoma versus a more
extensive or higher-grade adenocarcinoma) of the
EIN spectrum. Thus, I assert that the EIN terminology
does not solve our diagnostic problems but merely
adds a new term that further confuses the clinicians
who care for patients with these diseases.

The third possibility in dealing with these differen-
tial diagnostic problems is to admit defeat at the light
microscopic level and search for various nonhisto-
logic techniques that might enable making a distinc-
tion between an atypical hyperplasia and well-
differentiated adenocarcinoma. However, to date, this
search has proved elusive, as no ploidy, histochemi-
cal, immunohistochemical, or molecular studies have
yet demonstrated reproducible differences between
these two entities (5–18). If anything, these studies
have supported the EIN concept, as most abnormal-
ities found in low-grade endometrioid carcinomas
can also be demonstrated in more or less equal pro-
portions of atypical hyperplasias.

Finally, we are left with the fourth approach,
which is the attempt to distinguish between atypi-
cal complex hyperplasia and well-differentiated ad-
enocarcinoma on purely histologic grounds. This
distinction, therefore, forms a major part of the
discussion that follows.

CLASSIFICATION AND DIFFERENTIAL

DIAGNOSIS OF ENDOMETRIAL HYPERPLASIAS

Before proceeding to the discussion of the differ-
ential diagnosis between the most marked forms of
atypical complex hyperplasia and the lowest-grade
endometrioid adenocarcinoma, we must first con-
sider the full spectrum of endometrial hyperplasias.
The new ISGP, FIGO, and WHO classification di-
vides the endometrial hyperplasias into those that
are and those that are not atypical, and each of
these classifications is divided into simple and
complex variants (3). It is important to realize that
each of these forms (simple hyperplasia without
atypia, complex hyperplasia without atypia, atypi-
cal simple hyperplasia, and atypical complex hy-
perplasia) must be distinguished not only from the
other forms and from adenocarcinoma but also
from a large number of other appearances of the
endometrium, most of which are not considered
hyperplastic. In addition, each of the forms of hy-
perplasia has a somewhat different differential di-
agnostic spectrum. It is important for the practicing
pathologist to appreciate this spectrum, because

endometrial hyperplasias are among the most com-
monly overdiagnosed lesions in diagnostic surgical
pathology. In a classic study, Winkler et al. (19)
analyzed 100 consecutive cases referred to their
laboratory with the diagnosis of endometrial hyper-
plasia. Remarkably, they found that the exact diag-
nosis made by the referring pathologist was con-
firmed in only 24 of these cases; among the others,
the diagnosis was downgraded in 69, upgraded in
only 3, and uncertain in the remaining 4. The most
common downgrading was done for polyps (25 cas-
es), normal cycling endometrium (17 cases), and
less severe forms of hyperplasia than originally di-
agnosed (16 cases). It was also noted in this study
that nine cases had metaplastic changes that might
have contributed to the diagnostic difficulty, and
three had endometritis. My own anecdotal experi-
ence has been very similar, both in the frequency of
overdiagnosed hyperplasia and in the reasons for it.
Other studies have also commented on problems
with reproducibility of diagnostic criteria among
the hyperplasias, with particular emphasis on atyp-
ical hyperplasia (20, 21).

The histologic appearance of simple hyperplasia is
that of an endometrium that is first increased in vol-
ume and second qualitatively different from normal
cycling endometrium. Both the glands and the stroma
participate in this process so that the glands are not
particularly crowded. The glands are usually uni-
formly rounded but may show marked variation in
shape, with many cystically dilated forms (Fig. 1).
Their lining epithelium is pseudostratified to mod-
estly stratified, contains occasional mitotic figures,
and, by definition, lacks nuclear atypia. The stroma is
also active, is uniformly cellular, may be mitotically
active, and contains evenly distributed small blood
vessels resembling the spiral arterioles seen in late
secretory endometrium or those seen in low-grade
endometrial stromal tumors (Figs. 1 and 2).

Because the most prominent feature noted in
simple hyperplasia at low-power examination is of-
ten the cystically dilated glands, the differential di-
agnosis includes both cystic atrophy and endome-
trial polyps. In the former, the distinction is easily
made because the glands are lined by reduced
rather than proliferated epithelium and the stroma
is dense and appears atrophic. Polyps are often
more of a problem, unless they present as large,
spherical, cohesive masses obviously covered on
three surfaces by epithelium (Fig. 3). However, the
majority of endometrial polyps encountered in
practice are of microscopic size and are best recog-
nized by finding a cohesive fragment of endome-
trium that differs from the surrounding endome-
trial tissue in a curettage specimen. Both the
cohesiveness and the difference from surrounding
tissue are best explained by the polypoid stroma,
which almost always shows at least some (and oc-
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casionally extensive) fibrosis (Fig. 3). This fibrotic
stroma is markedly different from that of a simple
hyperplasia, as are the typically dilated, thick-
walled blood vessels different from the small, spiral
arteriole-like vessels of a simple hyperplasia (Fig. 4).

Also part of the differential diagnosis of simple
hyperplasia are normal cycling endometrium, disor-
dered proliferative phase, various compression arti-
facts, and chronic endometritis. Normal endome-
trium is actually more commonly confused with
complex hyperplasia, and the distinction is discussed
in a later section. The term “disordered proliferative
endometrium” has been used in a number of ways
and is somewhat difficult to define. However, one
common usage is for an endometrial appearance that
is hyperplastic but without an increase in endometrial
volume (22). This distinction is difficult, if not impos-
sible, to make in an outpatient biopsy specimen and
should therefore be reserved for formal curettage and
hysterectomy specimens. Perhaps a better usage re-
fers to a proliferative phase endometrium that does
not seem appropriate for any one time in the men-
strual cycle but is not abnormal enough to be consid-
ered hyperplastic. Thus, an essentially normal prolif-
erative phase endometrium with a few widely
scattered cystic glands would better be called “disor-
dered proliferative” than simple hyperplasia. Much

more common than patterns such as these, however,
is normal proliferative endometrium displaying vari-
ous fixation and compression artifacts. Both double-
barreled lumina and artifactual glandular approxima-
tion fall into this category and should be clearly
distinguished from simple or complex hyperplasia
(Figs. 5 and 6). It is worthwhile to remember that
hyperplasia is virtually always a diffuse endometrial
lesion, whereas these artifactual changes are invari-
ably focal.

Chronic endometritis is also an occasional source
of overdiagnosis of endometrial hyperplasia, as the
inflamed endometrium may develop reactive glan-
dular changes (as in any other glandular organ),
which can result in glandular crowding, abnormal
gland shapes, and occasional variable degrees of
cytologic atypia. The most important clues to cor-
rect diagnosis are the presence of stromal plasma
cells and a degree of stromal spindling and edema,
as well as neutrophils in the surface epithelium.

Complex Hyperplasia
Complex hyperplasia is distinguished from sim-

ple hyperplasia by a greater degree of glandular
proliferation, crowding out the intervening stroma,

FIGURE 1. Simple hyperplasia. Glands and stroma both are active,
glands are irregularly distributed, and some are cystically dilated. Note
uniformly distributed blood vessels in stroma.

FIGURE 2. Simple hyperplasia. Balance between proliferation of
glands and stroma is again noted. Most of the glands illustrated here
are round, although some are cystically dilated. All are lined by
proliferative-looking endometrium. Small blood vessels are uniformly
distributed in the cellular stroma.
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and often eventuating in the presence of glands
that are markedly variable in size and shape, some
with totally anarchic side buds and outpouchings
(Fig. 7). As in simple hyperplasia, nuclear atypia is
absent. The stroma between adjacent glands may
be reduced to only a few cells, but by definition,
some normal stromal cells are invariably observ-
able. The differential diagnosis includes all of the
entities for simple hyperplasia, as well as simple
hyperplasia itself. The borderline between simple
and complex hyperplasia is sometimes difficult to
distinguish. The differential diagnosis with atypical
hyperplasia depends on the presence of cytologic
atypia in the latter condition, as will be discussed.
The differential diagnosis with carcinoma depends
on the continued presence of stroma between the
glands in complex or atypical complex hyperplasia.

An additional entity unique to the differential
diagnosis of complex and atypical complex hyper-
plasia is the atypical polypoid adenomyoma or, as it
has been called more recently, atypical polypoid
adenomyofibroma (23). This lesion is observed pre-
dominantly in premenopausal and perimenopausal
women and develops as a solitary polypoid lesion,
most commonly in the lower uterine segment and
endocervix. It is characterized microscopically by

an intimate admixture of benign endometrial
glands and a stroma consisting predominantly or
exclusively of equally benign-looking smooth mus-
cle, which may be admixed with or even largely
replaced by fibroblastic tissue (Fig. 8). The glands
invariably exhibit architectural atypia similar to
that of complex hyperplasia and may show cyto-
logic atypia as well. Extensive squamous or morular
metaplasia is usually found in the epithelial com-
ponent. The smooth muscle component consists of
swirling and interlacing fascicles, which are inti-
mately associated with the lesional glands. Al-
though this lesion is easily diagnosable in a hyster-
ectomy specimen, its diagnosis may be quite
problematic in a curettage or biopsy. The most
common mistaken diagnosis is atypical complex
hyperplasia, but occasionally, atypical polypoid ad-
enomyoma is confused with an endometrial carci-
noma invading the myometrium. However, myoin-
vasion is rarely seen in curettage specimens, the
glands of atypical polypoid adenomyoma lack cy-
tological and architectural features of malignancy,
and the smooth muscle component exhibits a cel-
lularity and swirling pattern not seen in normal
myometrium and lacks the usual desmoplastic stro-
mal response to invasive cancer.

FIGURE 3. Endometrial polyp in hysterectomy specimen. This
specimen clearly demonstrates a polypoid projection protruding from
the endometrial surface, which is covered on three surfaces by
endometrial epithelium. Note dilated glands, fibrotic stroma, and
scattered dilated thick-walled blood vessels.

FIGURE 4. Endometrial polyp. At the center of this figure appear
several profiles of dilated thick-walled blood vessels, characteristic of
endometrial polyps. In this field, stromal fibrosis is slight compared
with Figure 3, and the endometrial glands appear proliferative.
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Atypical Hyperplasia
In atypical hyperplasia, the architectural anomalies

described above for either simple or complex hyper-
plasia are embellished by cytologic atypia. The main
features are cellular dyspolarity, irregular stratifica-
tion, and anisocytosis, accompanied by nuclear
rounding (as compared with the uniform columnar
nuclei of hyperplasias without atypia), nucleomegaly,
hyperchromatism, chromatin clumping, and en-
larged nucleoli (Fig. 9). Many cases are also charac-
terized by marked cytoplasmic eosinophilia, but this
is not a prerequisite for the diagnosis. Because the
atypia within a hyperplasia is usually focal, however,
the cytoplasmic eosinophilia may be the first finding
to alert the pathologist to the atypical glands. An
additional low-power finding that may be useful is the
presence of eosinophilic necrotic debris within the
atypical glands of a hyperplastic process.

Atypical hyperplasias are more often complex
than simple, and in my experience, atypical simple
hyperplasia is an uncommon endometrial lesion.
The presence or absence of atypia within a hyper-
plastic process is one of the least reproducible di-
agnostic criteria in the spectrum of endometrial
hyperplasias and carcinomas; therefore, it is always

worth contrasting the putative atypical gland or
glands with adjacent hyperplastic glands that are
not atypical (20, 24, 25) (Figs. 9 and 10). I find that
the presence of a true dichotomy between these
two different types of glands is the best way to
ensure that diagnosable atypia is present.

In addition to the other forms of hyperplasia and
endometrioid adenocarcinoma, as well as the other
differential diagnoses mentioned above, atypical
hyperplasia involves a new set of differential diag-
nostic possibilities because of a number of other
lesions that mimic cytologic atypia within a hyper-
plasia. These are all encompassed within the spec-
trum of lesions classified as epithelial metaplasias
and related changes (Table 1). Of the lesions listed
in this table, the most important for differential
diagnostic purposes are ciliary, eosinophilic, sur-
face syncytial, and papillary changes (3). Squamous
metaplasia and morules are also worth noting, be-
cause it is sometimes falsely assumed that any le-
sion with extensive squamous or morular prolifer-
ation is necessarily a carcinoma; thus, these
changes are more a part of the differential diagnosis
with low-grade endometrial adenocarcinoma than
with atypical hyperplasia per se.

The main importance of ciliary change (tubal
metaplasia) and eosinophilic change is that, by vir-

FIGURE 5. Curettage specimen from a perimenopausal patient with
abnormal bleeding. Stroma is largely hemorrhagic and necrotic, leading
to close approximation of endometrial glandular epithelium, simulating
a hyperplasia or carcinoma. This specimen is probably from an
anovulatory cycle and is thus lacking in secretory changes, further
complicating the correct interpretation of this specimen as totally
benign.

FIGURE 6. Proliferative endometrium, showing extensive
“telescoping” artifact, producing numerous double-barreled lumina,
simulating complex hyperplasia. This was a focal finding in what was
otherwise typical proliferative phase endometrium.
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tue of their eosinophilic appearance at low magni-
fication, they draw attention to glands that may
then be confused with those of an atypical hyper-
plasia. The nuclear features described above for
atypical hyperplasia, however, are not seen in ei-
ther ciliary or eosinophilic change, the nuclei of
which should be unstratified and cytologically
bland (Fig. 11).

Surface syncytial change and papillary prolifera-
tion are two lesions that tend to occur at or near the
endometrial surface but frequently extend into su-
perficial glands. They are often seen in the same
endometrium and may also be accompanied by
one or more of the other metaplastic and related
lesions. Syncytial change often resembles mi-
croglandular hyperplasia of the endocervix because
small glandular lumina or pseudolumina may be
formed, which are frequently infiltrated by neutro-
phils. The nuclei are bland and may show degen-
erative and pyknotic changes. Cellular stratification
and budding may lead to prominent papillarity, but
the papillae lack stromal cores (Fig. 12). When fi-
brovascular stromal cores are present, papillary
proliferation is diagnosed. In both of these lesions,
by definition, the nuclei are small, uniform, and
cytologically bland; therefore, confusion with atyp-
ical hyperplasia should be avoided. Furthermore,

these two lesions are generally seen at or near the
surface of the endometrium and less commonly
within the deeper crowded glands of a complex
hyperplasia. However, in a biopsy or curettage
specimen, it is sometimes difficult to distinguish
the superficial from the deep (Fig. 13).

It is also important to realize that the architec-
tural appearance of syncytial and papillary changes
may mimic that of serous carcinoma of the endo-
metrium. The latter, however, is a high-grade can-
cer with marked atypia, necrosis, cellular exfolia-
tion, and prominent mitotic activity. Extremely
large eosinophilic nucleoli are usually present
within the cells of a serous carcinoma. If a lesion
thought to be a metaplastic change shows any sig-
nificant degree of nuclear atypia, the possibility of
serous carcinoma or endometrial intraepithelial
carcinoma should be ruled out by an immunostain
for p53 protein, which is virtually always diffusely
positive in the latter lesions (1).

DIFFERENTIAL DIAGNOSIS OF ENDOMETRIAL

HYPERPLASIAS AND LOW-GRADE

ENDOMETRIOID ADENOCARCINOMAS

Having discussed the spectrum of endometrial
hyperplasias and their differential diagnosis with

FIGURE 7. Complex hyperplasia. The glands in this field are crowded
and architecturally irregular, with angular contours and numerous side
buds. Nuclear atypia was lacking at higher power observation.

FIGURE 8. Atypical polypoid adenomyoma. Largely unoriented
glands are separated by a stroma composed of intersecting and swirling
fascicles of smooth muscle. A large squamoid morule with central
necrosis is seen in the upper left-hand corner.

314 Modern Pathology



benign lesions, we can now consider the equally or
even more important differential diagnosis be-
tween the hyperplasias—particularly atypical com-
plex hyperplasia—and well-differentiated endo-
metrioid adenocarcinoma. As mentioned in the
introductory section of this review, I will proceed
on two assumptions: that this differential diagnosis
is worth making (in lieu of the concept of EIN) and
that it is best made by “routine” light microscopic
examination of tissue specimens.

Many prominent gynecologic pathologists have
written about this problem during the past quarter of
a century and have used different sets of criteria for
the distinction between the most severe hyperplasias
and the lowest-grade adenocarcinomas. One of the
problems common to all of these diagnostic systems
is validation of the ultimate diagnoses rendered. Be-
cause we have already mentioned that nonhistologic
(cytometric, immunohistochemical, molecular, etc.)
studies have not demonstrated reproducible differ-
ences between atypical hyperplasia and well-
differentiated adenocarcinoma, clearly these studies
cannot be used to validate a light microscopic diag-
nosis. The finding that is most often suggested as the
gold standard for validation of the diagnosis of ade-

nocarcinoma is the presence of myometrial invasion
in the subsequent hysterectomy specimen (26–29).

However, even this standard may often prove un-
reliable for the following reasons: 1) many patients in
whom a diagnosis of atypical hyperplasia is made will
not undergo a hysterectomy until months or years
later, if ever, and various nonsurgical therapeutic
measures may have been applied in the interim; 2) a
prospective study has never been performed in which
the hysterectomy specimens after diagnoses of atyp-
ical hyperplasia or well-differentiated adenocarci-
noma were subjected to a uniform protocol in terms
of fixation, dissection, and histologic examination;
thus, reported frequencies of myoinvasion may be
underestimates if some of the cases were less than
thoroughly studied; 3) it is well-established that a

FIGURE 9. Atypical complex hyperplasia. High-power
photomicrograph shows atypical glands with dyspolaric cells containing
eosinophilic cytoplasm and enlarged, rounded nuclei with prominent
nucleoli. In the center of the figure and at upper right are two
hyperplastic but nonatypical glands for comparison.

FIGURE 10. Atypical simple hyperplasia. Although the simple versus
complex architecture of this illustration and Figure 9 cannot be
ascertained from the high-power illustrations used, this figure again
contrasts the epithelium of an atypical gland (left) with that of an
adjacent hyperplastic gland lacking atypia (right).

TABLE 1. Epithelial Metaplastic and Related Changes

Squamous metaplasia and morules
Mucinous metaplasia (including intestinal)
Ciliary change
Hobnail change
Clear cell change
Eosinophilic cell change (including oncocytic)
Surface syncytial change
Papillary proliferation
Arias-Stella change
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significant proportion (probably at least 30% and con-
siderably higher in some series) of well-documented
low-grade endometrioid adenocarcinomas of the en-
dometrium will show no myoinvasion at the time of
hysterectomy, so the lack of myoinvasion cannot be
construed as evidence of an incorrect diagnosis (30);
4) similarly, several studies have indicated that atyp-
ical hyperplasia diagnosed at biopsy or curettage will
be accompanied in at least 15% to almost 50% of
immediate hysterectomy specimens by adenocarci-
noma, and a proportion of these will be myoinvasive
(31); and 5) the determination of myoinvasion is itself
subject to considerable observer variation, as shown
in one recent study in which 25% of referred endo-
metrial carcinoma cases diagnosed as myoinvasive
were thought to be limited to the endometrium on
subsequent review (32). Thus, although the goal of a
diagnostic schema to separate endometrial atypical
complex hyperplasia and endometrioid adenocarci-
noma might be considered the presence of myoinva-
sion in none of the former and all of the latter, it can
safely be stated that this goal will never be achieved.
Goals that might be achievable include never having a
myoinvasive lesion underdiagnosed as hyperplasia, or
never having a hysterectomy performed for a lesion
that is not or does not have the potential to be myo-
invasive. However, the first of these goals would ob-

viously demand an unacceptably low threshold for
the diagnosis of carcinoma, whereas the second
would require an equally unacceptably high thresh-
old. Thus, we probably are safest setting our “cancer
thermostat” at an intermediate level and accepting
that both underdiagnosis and overdiagnosis of some
of these lesions will continue to occur.

Placing these philosophical considerations aside,
one can summarize the published studies of differen-
tial diagnostic criteria by stating that most of them
seem to consider cytologic features little help in the
distinction between atypical complex hyperplasia and
low-grade endometrioid adenocarcinoma. Some of
the atypical hyperplasias are cytologically more ma-
lignant in appearance than many low-grade adeno-
carcinomas. Within the spectrum of low-grade ade-
nocarcinomas, there are many that show prominent
nuclear atypia (usually a finding of higher-grade en-
dometrioid and almost all nonendometrioid adeno-
carcinomas of the endometrium), but at the level of
difficult differential diagnosis that we are currently
exploring, nuclear atypia is not an important distin-
guishing feature. The other statement in summation
of the published differential diagnostic criteria is that
they all rely on features that can be used to determine
whether the glands of a proliferating lesion have in-

FIGURE 11. Hyperplastic endometrium with ciliary change (tubal
metaplasia). Even at this magnification, the resemblance of the lining
cells to tubal epithelium is evident. The nuclei lack the features of
cytologic atypia seen in Figures 9 and 10.

FIGURE 12. Surface syncytial change. In this specimen, it is
apparent that the syncytial and papillary proliferation is growing largely
on the endometrial surface, with involvement of a superficially located
gland. Numerous neutrophils are seen within the microglandular and
micropapillary epithelium.
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vaded their own stroma. Thus, the “cribriform pat-
tern” and “intraglandular gland cell bridging without
stromal support” of Tavassoli and Kraus (28), the
“confluent glandular bridges and aggregates of glands
lacking intervening stroma” and “branching, complex
papillary epithelial-lined processes” of Kurman and
Norris (27), and the “confluent complex glands” and
“gland-within-gland pattern with papillary infoldings
and bridges (complex filigree pattern)” of Hendrick-
son et al. (26) are, essentially, different ways of saying
the same thing. In the recent article of Kendall et al.
(20), “glandular confluence” and “stromal alteration”
were again found to be the most useful features in a
multiobserver diagnostic study of the reproducibility
of the diagnosis of atypical hyperplasia versus carci-
noma.

For many years, we have argued that these dif-
ferent criteria—which have been argued with great
force and occasional rancor in print—are different
iterations of the same thing, and we have reduced
the diagnostic criteria of stromal invasion (and
therefore of adenocarcinoma) to three histopatho-
logic findings, which may be summarized as
(1) stromal disappearance, (2) stromal desmoplasia,
and (3) stromal necrosis (24, 25). Stromal disap-

pearance is a summary of what happens in the
pattern of invasion that has generally been referred
to as confluent, cribriform, or back-to-back. The
stroma between adjacent glands essentially disap-
pears so that the basement membranes of the
glands are applied directly to one another (Figs. 14
and 15). In the pattern of stromal desmoplasia, the
glands are still separated, but rather than by normal
endometrial stroma, they are separated by the clas-
sic desmoplastic stroma—with its myofibroblasts,
edema, inflammatory cells, and myxoid change—
that we recognize in adenocarcinomas of many
other organs (Fig. 16). Finally, the least common
pattern is one in which, at low magnification, en-
dometrial stroma seems to persist between adja-
cent glands. However, observed at higher magnifi-
cation, this stroma is actually masses of neutrophils
that have replaced the stroma with a necroinflam-
matory debris (Fig. 17).

These patterns usually coexist and may also co-
exist with other features of atypical hyperplasia or
features that are suggestive but not diagnostic of
carcinoma. In the latter category, we would include
the presence of stromal foam cells (Fig. 18). Al-
though I am convinced that these are observed far
more frequently in carcinomas than in benign proc-
esses, they can be observed in the latter, and some
authors suggest that they are encountered as fre-

FIGURE 13. Higher-power view of surface syncytial change, in which
the orientation of this curettage specimen makes it difficult to
appreciate that the syncytial proliferation is on the surface. Note the
lack of nuclear atypia in these cells, as well as a gland with ciliary
change (tubal metaplasia), illustrating that different patterns of
metaplastic and related changes often occur together.

FIGURE 14. Cribriform pattern of well-differentiated endometrioid
adenocarcinoma, in which stroma between glands has disappeared as
the glands have grown together.
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quently in benign endometria as in malignant ones
(33). Because these foam cells are thought to rep-
resent altered endometrial stromal cells, it can be
argued that stromal cells are thus still present, al-
beit in an altered state, between the endometrial
glands, and thus the foam cell change does not
represent true stromal invasion. When I encounter
foam cells in a biopsy in which I cannot otherwise
diagnose carcinoma, I usually recommend that the
patient undergo formal dilatation and curettage,
and in most such cases, the diagnosis of carcinoma
has then been made on the basis of the criteria
provided above. It should also be mentioned that
the presence of stromal foam cells is an accurate
though infrequent criterion of the endometrial ver-
sus endocervical origin of an adenocarcinoma in a
biopsy or curettage specimen. The presence of
these cells is virtually diagnostic of an endometrial
origin of such an adenocarcinoma, but unfortu-
nately, they are found only in approximately 15% of
such cases (34).

Another finding that has been quoted in the litera-
ture as either highly suggestive or diagnostic of endo-
metrial carcinoma is a papillary growth pattern (27).
Again, I do not consider this pattern particularly con-
vincing, unless it is the classical villoglandular pattern
observed in a subset of endometrioid adenocarcino-

mas (discussed and illustrated in a later section) or
the papillary pattern observed in some nonendo-
metrioid cancers, particularly those of serous and
clear cell types. Particularly with the nonendometri-
oid papillary carcinomas, there will be little tendency
for confusion with hyperplasia, so the papillary nature
of the tumors is not pertinent to this discussion. The
papillary changes that are included among the meta-
plastic and related lesions (see above) are, however,
common in benign endometria; thus, a blanket qual-
ification of papillary change—even when exten-
sive—as indicative of carcinoma is not warranted.

Similarly, extensive squamous growth, which has
been cited by Kurman and Norris (27) as indicative
of carcinoma, is helpful only if the squamous ele-
ments are obviously malignant. When they are, the
glandular component of these tumors is usually
high grade and unlikely to be confused with hyper-
plasia, whereas benign squamous metaplasia and
its morular variant (as mentioned above) are seen
in numerous hyperplastic and other benign endo-
metria.

RISK FOR “PROGRESSION” OF

ENDOMETRIAL HYPERPLASIAS

In addition to the problems raised by the differ-
ential diagnosis between endometrial hyperplasia

FIGURE 15. Well-differentiated endometrioid adenocarcinoma.
Another case in which glands have become confluent by replacing the
stroma that originally existed between them in several islands. The
growth pattern is somewhat villoglandular.

FIGURE 16. Well-differentiated endometrioid adenocarcinoma with
prominent desmoplastic stroma separating glands and masses of
glands. A confluent pattern is also seen focally.
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and carcinoma, there are other relationships be-
tween these two entities that should be considered.
Primary among them is the risk of progression of an
untreated hyperplasia or atypical hyperplasia to ad-
enocarcinoma. Numerous studies have investigated
this relationship for at least 5 decades (35–37), but
relatively few of these have been prospective stud-
ies in which women with biopsy diagnoses of vari-
ous forms of endometrial hyperplasia have been
followed for at least several years to determine the
eventual outcome of the disease. It is often difficult
to make much sense even of these studies, both
because of changing terminology over the years
and because women with hyperplasia have often
received various forms of nonsurgical therapy—pri-
marily hormonal, but in many cases, radiation ther-
apy— before eventually undergoing hysterectomy
or another curettage in which a subsequent diag-
nosis could be made. Despite these variations in
diagnostic criteria, terminology, and follow-up con-
ditions in different studies, there has nevertheless
developed a consensus in recent years that certain
types of endometrial hyperplasia—particularly
those with cytologic atypia, now classified as atyp-
ical hyperplasia—represent a much greater risk for
progression than do those hyperplasias without cy-
tologic atypia (38, 39).

A few points should be made about the data
generated from the prospective studies, however.
First, there is considerable variation in the actual
risk quoted for each of the types of hyperplasia.
Thus, in the four series that I have chosen to sum-
marize in Table 2, the quoted risks for progression
of simple hyperplasia without atypia vary from 0 to
10%; for complex hyperplasia without atypia from 3
to 22%; for atypical simple hyperplasia, there is a
degree of stability with quoted figures of 7 and 8%
(and two series not quoting this entity at all); and
for atypical complex hyperplasia, the risk for pro-
gression varies from 29 to 100% (39 – 42). If all of the
cases in all of the series are added up and all of
those that progressed to carcinoma are added as
well, the mean risks for progression are 4.3% for
simple hyperplasia, 16.1% for complex hyperplasia,
7.4% for atypical simple hyperplasia, and 47.0% for
atypical complex hyperplasia. Thus, at least in these
four series, there may actually be a greater risk
associated with the complex architectural pattern
than with cytologic atypia. It should also be noted
that atypical simple hyperplasia is the least com-
mon type among the four patterns of hyperplasia,

FIGURE 17. Well-differentiated endometrioid adenocarcinoma with
malignant glands separated by masses of neutrophils (stromal
necrosis).

FIGURE 18. Well-differentiated adenocarcinoma in which the
intervening stroma between glands has been converted to lipid-laden
foam cells. Elsewhere in the specimen, a more typical desmoplastic
stroma was present. Note that some of the malignant glands in this
field reveal mucinous degeneration, but the foam cell change is a good
indicator that the tumor is primary in the endometrium rather than in
the endocervix.
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accounting for only 27 cases (approximately 5%) of
the total 535 cases summarized in these four series.

This hazy picture of the progression risk of endo-
metrial hyperplasia to carcinoma becomes even
more confusing when these data are compared with
those reported for the presence of endometrial car-
cinoma in uteri obtained at hysterectomy per-
formed immediately (within 1 month) after the bi-
opsy or curettage diagnosis of atypical endometrial
hyperplasia. As summarized by Hunter et al. (31),
this ranges from 15 to 43%, with a total of 103 cases
(23%) in 444 reported in six series in the literature,
including their own. As many of these uteri were
not sampled extensively in a prospective fashion,
the real figure may be considerably higher. Never-
theless, it does not differ significantly from the 29%
progression rate reported by Kurman et al. (39) for
atypical complex hyperplasia in patients followed
for as many as 26.7 years and differs only in degree
from the 47% rate that is a summary of the four
series summarized above. Thus serious consider-
ation must be given to the possibility that the car-
cinomas found in patients 10, 15, or more years
after the diagnosis of atypical hyperplasia may rep-
resent carcinomas that were initially present in the
uterus and persisted rather than progressed in the
intervening time.

It should be noted that this possible behavior is
consistent with what we know of the natural history
of those endometrial carcinomas associated with
endometrial hyperplasia. These tumors, now gen-
erally referred to as Type 1 endometrial carcino-
mas, tend to occur in nulliparous, obese, hyperten-
sive, and/or diabetic women, frequently with
ovarian hormone-producing lesions, or in women
who have received exogenous estrogens, and are
generally low grade and low stage, slowly progres-
sive, and associated with a favorable prognosis.
Type 2 endometrial carcinomas, on the other hand,
occur in women who are not constitutionally pre-
disposed in any known way, and usually occur on a

background of nonhyperplastic, often atrophic en-
dometrium, and these carcinomas tend to be high
grade, frequently of nonendometrioid type, often
present at a high clinical stage, and have a highly
unfavorable prognosis (1, 3, 43– 47). These clinical
and pathologic differences, as well as their implica-
tions for the pathogenesis of the two different types
of carcinoma, are discussed by Sherman (1) in
much greater detail. The implication here, however,
is that we do not know how long it takes for hyper-
plasias to progress to carcinomas, and it is possible
that the so-called progression represents persis-
tence of coexisting lesions in many cases.

SUBTYPES OF ENDOMETRIOID

ADENOCARCINOMA

There are relatively few major types of carcinoma
of the endometrium, and the nonendometrioid
types are discussed by Sherman (1). This discussion
therefore is limited to a brief mention of the sub-
types of endometrioid adenocarcinoma currently
recognized and some guidelines on histopathologic
grading.

In the ISGP, FIGO, and WHO classification of en-
dometrial adenocarcinoma, the listed subtypes under
the “endometrioid” heading are limited to adenocar-
cinoma and its secretory and ciliated cell variants and
adenocarcinoma with squamous differentiation, fur-
ther subdivided into adenocarcinoma with squamous
metaplasia (adenoacanthoma) and adenosquamous
carcinoma (3). Endometrioid adenocarcinoma in its
well-differentiated form, type otherwise unspecified,
is the tumor that has already been discussed and
illustrated in the discussion on differential diagnosis
from atypical complex hyperplasia. The secretory and
ciliated cell variants both are rare and well differenti-
ated by definition. Both of these tumors are com-
posed almost exclusively of glands lined by cells with
relatively little nuclear atypia. In the secretory variant,

TABLE 2. Selected Prospective Follow-Up Studies of Endometrial Hyperplasia

Type
No. of
Cases

Persisted
(%)

Progressed
(%)

Follow-Up
(Yr)

Sherman and Brown (1979) Cystic 52 6 10 2–18
Adenomatous 113 49 22
Atypical 91 38 57
CIS 12 8 58

Kurman et al. (1985) Simple 93 19 1 1–26.7
Complex 29 17 3
Simple atypical 13 23 8
Complex atypical 35 24 29

Huang et al. (1988) Cystic 11 36 9 1–13
Adenomatous 45 60 9
Atypical adenomatous 2 0 100

Baak et al. (1992) Simple 8 — 0 0.5–51
Complex 6 — 17
Simple atypical 14 — 7
Complex atypical 11 — 45
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the glands most resemble those of normal early se-
cretory endometrium. These tumors are rare in pure
form but may be seen frequently as foci within other
endometrioid carcinomas. They seem to be associ-
ated with a favorable prognosis (48).

The ciliated cell variant comprises neoplastic
glands composed predominantly or exclusively of
ciliated cells. The differential diagnosis is with be-
nign ciliary change, and as with other endometrial
carcinomas, the distinction is made by the demon-
stration of stromal invasion in ciliated cell adeno-
carcinoma. As with secretory carcinoma, the out-
come of the few cases reported has been favorable
(49, 50).

Unlike the two variants mentioned above, adeno-
carcinoma with squamous differentiation is a com-
mon lesion, comprising up to 50% of endometrial
carcinomas in some series. These tumors were origi-
nally thought to be rare, characterized by benign
squamous metaplasia within an adenocarcinoma and
associated with a favorable prognosis (51). They sub-
sequently became recognized as common and were
eventually separated into adenocarcinomas with
benign- and malignant-looking squamous compo-
nents, the former called adenocarcinoma with squa-
mous metaplasia or adenoacanthoma and the latter
called mixed adenosquamous carcinoma (52, 53). Be-
cause the natural history depends more on the glan-
dular than the squamous component, the most re-
cent stage in the consideration of these tumors is that
they may all be combined as adenocarcinomas with
squamous differentiation, with the decision of
whether to subdivide them left to the individual pa-
thologist (54).

In all of these lesions, by definition, a squamous
component coexists with the malignant glandular
element. In adenocarcinomas with squamous
metaplasia, the squamous component consists of
squamous or morular elements that appear histo-
logically benign and generally grow on the surface
of the tumor, within gland lumina, or in both sites
(Fig. 19). The glandular component is characteris-
tically low grade, and the prognosis is at least as
favorable as that for other low-grade endometrioid
adenocarcinomas and probably even slightly better.
In adenosquamous carcinoma, the squamous com-
ponent is, by definition, cytologically malignant
and is usually also recognizable as malignant by its
tendency to invade out from the glands into the
stroma (Fig. 20). In these tumors, the glandular
elements are usually moderately or poorly differen-
tiated. The prognosis of adenosquamous carci-
noma seems to be exactly the same as that of pure
adenocarcinoma of similar histopathologic grade;
thus, the squamous element is not thought to in-
fluence the prognosis either favorably or unfavor-
ably in these cases (54).

It is frequently difficult to distinguish the undif-
ferentiated portion of a high-grade adenocarci-
noma from poorly differentiated squamous ele-
ments (Fig. 21). Although the presence of the latter
does not influence the prognosis, it is important to
distinguish squamous from glandular components,
because only the latter are graded. The general rule
is that, unless squamous differentiation can be
demonstrated clearly, the diagnosis of adenosqua-
mous carcinoma should not be made. The criteria
for squamous differentiation in the ISGP/FIGO/
WHO classification are as follows: (1) keratinization
demonstrated with standard staining techniques,
(2) intercellular bridges, or (3) three or more of the
following four criteria: (a) sheet-like growth without
gland formation or palisading, (b) sharp cell mar-
gins, (c) eosinophilic and thick or glassy cytoplasm,
and (d) a decreased nuclear:cytoplasmic ratio (com-
pared with foci elsewhere in the same tumor) (3).

A final variant to discuss, which is not included in
the classification mentioned above, is the villoglan-
dular pattern of endometrioid adenocarcinoma
(55–57). Papillary structures may be seen in many
endometrioid adenocarcinomas of predominantly

FIGURE 19. Endometrioid adenocarcinoma with squamous
differentiation, adenoacanthoma type. There is a squamoid morule that
appears cytologically benign in the center of the photomicrograph.
Note the confluent nature of the surrounding glands and the
desmoplastic stroma, indicating that this is indeed a carcinoma. The
glandular component throughout this tumor, as in this field, was well
differentiated (FIGO Grade 1).
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glandular type, but when they become the domi-
nant pattern, the tumor is known as villoglandular
or papillary. It is important to distinguish these
tumors from serous or clear cell adenocarcinomas
growing in a papillary pattern, because the latter
two tumors are considered Type 2 nonendometri-
oid carcinomas with a poor prognosis and are often
selected for adjuvant chemotherapy and/or radio-
therapy, even in the absence of myoinvasion at
hysterectomy (58). The papillary or villoglandular
variant of endometrioid adenocarcinoma, however,
is usually well differentiated and is treated like
other endometrioid adenocarcinomas. The main
differential diagnostic feature is that the cells of the
latter tumor are similar to those of the classic glan-
dular endometrioid pattern, tending to have a uni-
form columnar morphology with their relatively
bland nuclei arranged perpendicular to the base-
ment membrane. The papillary structures bearing
these tumor cells are generally fairly simple and
thin, without the broad fibrovascular cores of se-
rous carcinoma, and the cells do not show the
prominent exfoliation of serous carcinoma. The nu-
clei of both serous and clear cell adenocarcinomas

tend to be more rounded, larger, and highly atypi-
cal, so high power microscopy will usually resolve
the issue of whether a papillary endometrial neo-
plasm is of endometrioid or nonendometrioid type.
This differential diagnosis is discussed and illus-
trated in more detail by Sherman (1). The clear and
hobnail cell types of clear cell adenocarcinoma are
also characteristic.

It should be noted that endometrioid and non-
endometrioid patterns may coexist in the same car-
cinoma, and the diagnosis of mixed carcinoma is
made if the less prevalent type comprises 10% or
more of the total volume of the tumor, as estimated
from the examination of multiple sections (3). The
types of tumor encountered and their relative pro-
portions should be specified in the pathology re-
port. The prognostic implications of mixed carcino-
mas in which the subordinate type is less favorable
have thus far been poorly characterized, but it is
assumed that a serous component comprising
more than 25% of total tumor volume should lead
to treatment of the tumor as a serous carcinoma
(59).

FIGURE 20. Endometrioid adenocarcinoma with squamous
differentiation, mixed adenosquamous carcinoma type. In this tumor,
the squamous epithelium present appears cytologically malignant and
is in direct apposition to the adjacent desmoplastic stroma. Many of
the apparent glands in this figure actually represent microcystic foci of
necrosis within the squamous or poorly differentiated glandular
component.

FIGURE 21. High-grade endometrioid adenocarcinoma with
squamous differentiation, mixed adenosquamous carcinoma type.
Distinction between the solid adenocarcinomatous component seen in
the lower left and the malignant squamous elements seen at the top
and right is difficult, but the squamous components show sheet-like
growth, sharp cell margins, eosinophilic and glassy cytoplasm, and
increased amounts of cytoplasm (thus, a lower nuclear:cytoplasmic
ratio) compared with the malignant glandular component. In this field,
only the glandular component would be graded, and this would be
considered FIGO Grade 3.
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GRADING OF ENDOMETRIOID

ADENOCARCINOMAS

Part of the importance of the distinction between
endometrioid and nonendometrioid carcinomas is
the dictum that only endometrioid carcinomas are
graded architecturally, with serous and clear cell
adenocarcinomas being considered prognostically
unfavorable, by definition. Mucinous adenocarci-
noma is fairly uncommon and is almost always well
differentiated. Endometrioid adenocarcinomas of
the endometrium, however, range from very well-
differentiated to almost totally undifferentiated and
indeed probably merge at the higher end of that
spectrum with tumors classified as undifferentiated
carcinoma.

It is important to remember that only the glan-
dular (or villoglandular) component of an endo-
metrioid adenocarcinoma with squamous differen-
tiation is graded. Thus, as discussed above, it is
essential to distinguish the solid component of
such a tumor as squamous or glandular, as only the
latter is considered in the grade. Grading of this
glandular component is predominantly architec-
tural, and in general terms, as the cells diverge from
a glandular or papillary pattern to form solid sheets
of tumor cells, the tumor is considered more poorly
differentiated. In Grade 1 adenocarcinoma, 5% or
less of the tumor grows in a nonsquamous, non-
morular solid growth pattern; in Grade 2, 6 to 50%
of the tumor has such a solid pattern, and more
than 50% of a nonsquamous, nonmorular solid
growth pattern characterizes a tumor as Grade 3 (3).
It is said that “notable nuclear atypia, inappropriate
for the architectural grade, raises the grade of a
Grade 1 or Grade 2 tumor by one,” but Zaino et al.
(60) have shown that only extremely marked atypia
should be used to override the architectural grade,
and a further caveat should be added that tumors
that appear predominantly glandular or villoglan-
dular but have large, bizarre nuclei are often serous
carcinomas in which the characteristic papillary ar-
chitecture is absent (Fig. 22). We have found that
such tumors are frequently immunoreactive for p53
protein product, further suggesting their serous
rather than endometrioid differentiation.

Although various other grading schemata have
been suggested for endometrioid adenocarcinomas
(61, 62), the almost universally accepted one dis-
cussed previously has been shown to be reproduc-
ible and an effective indicator of prognosis in many
reported series (63– 65). Indeed, the treatment of an
endometrioid adenocarcinoma of the endome-
trium will generally depend on the pathologist’s
intraoperative or postoperative assessment of
tumor grade and extent of myoinvasion (58, 66,
67).

ASSESSMENT OF MYOMETRIAL INVASION BY

ENDOMETRIAL CARCINOMA

The assessment of myoinvasion in a hysterec-
tomy specimen would seem to be a relatively sim-
ple determination, and it has been quoted as the
standard for the diagnosis of endometrial carci-
noma in biopsy or curettage specimens (26 –29). It
also is used as a basis for the decision of whether to
add adjuvant radiotherapy or chemotherapy after a
hysterectomy and whether to perform lymph node
dissections as part of a hysterectomy for endome-
trial carcinoma (the assessment of myoinvasion is
made intraoperatively on a hysterectomy specimen
in this situation) (58, 66, 67). However, in my expe-
rience, myoinvasion is frequently overdiagnosed in
routine practice, and this impression was recently
confirmed by the study of Jacques et al. (32), in
which myoinvasion diagnosed by a referring pa-
thologist was denied on review in 25% of referred
hysterectomy specimens with endometrial carci-
noma, making this the most frequently detected
diagnostic error in this series. There was disagree-
ment between the referring pathologist and the re-
viewing pathologist in an additional 6.5% of cases
concerning the level of myoinvasion. It is notable

FIGURE 22. Mixed glandular and solid (FIGO Grade 2), apparently
endometrioid adenocarcinoma with foci (upper half) of large, bizarre
nuclei. Rather than just upgrading this tumor to Grade 3, consideration
should be given to the possibility that this represents a serous
carcinoma with a predominantly nonpapillary architecture.
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that there was not a single case in which the refer-
ring pathologist failed to diagnose myoinvasion
that was found by the reviewers.

The key to this problem is the frequent failure to
recognize that the normal endomyometrial junc-
tion is often not a straight line, but rather a series of
hills and valleys with endometrium dipping down
as shorter and longer tongues into the myome-
trium. Thus, when an endometrium becomes ma-
lignant, the carcinoma can also dip into these
tongues without raising the spectre of superficial
myometrial invasion, which is so frequently over-
diagnosed. Furthermore, as an extension of this
concept, because adenomyosis is actually a diver-
ticulosis of endometrium deep into the myome-
trium, carcinoma can also extend deeply in adeno-
myotic foci without truly invading the myometrium
(68). This is an important distinction to make, be-
cause none of the reported cases of endometrial
carcinoma extending into the myometrium solely
within adenomyosis has been known to metasta-
size, whereas true myoinvasion is frequently asso-
ciated with distant spread (69, 70). Some of the
clues for the pathologist in distinguishing extension
into adenomyosis from true myoinvasion (Figs. 23

and 24) include the following: 1) foci of adenomy-
osis are usually rounded, as opposed to the typi-
cally angular outlines of nests of myoinvasive car-
cinoma, 2) residual benign glands and/or stroma of
basalis type are often present within the foci of
adenomyosis involved by carcinoma, 3) carcinoma
in adenomyosis is surrounded directly by normal
myometrium, whereas myoinvasive carcinoma is
often separated from the myometrium by a reactive
desmoplastic stroma, and 4) the uterus in a case of
endometrial carcinoma involving adenomyosis
usually shows other adjacent foci of uninvolved
adenomyosis, which are roughly the same size,
shape, and depth within the myometrium. Occa-
sionally, small foci of “microinvasion” out of a focus
of adenomyosis into the surrounding myometrium
can occur, analogous to microinvasion of cervical
squamous carcinoma from an involved endocervi-
cal gland. In contradistinction to the cervix, how-
ever, there are no established rules for reporting the
depth of invasion in this situation, when it occurs in
an endometrial carcinoma, but one would think
that, for example, 1 mm of such microinvasion in
the outer third of the myometrium would not have
the same ominous significance as other outer-third
myoinvasion.

FIGURE 23. Focus of well-differentiated endometrioid
adenocarcinoma within a nest of adenomyosis deep in the
myometrium. Note the rounded border of the tumor, the absence of
intervening reactive stroma between the malignant glands and
surrounding myometrium, and the single, residual benign basalis-type
gland at 3 o’clock in the tumor nest.

FIGURE 24. Endometrioid adenocarcinoma with true myoinvasion.
Note the angulated contours of the carcinomatous glands and their
separation from smooth muscle seen at lower left by reactive
desmoplastic stroma.
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This presents the question of which is the best
method of demonstrating and reporting myoinva-
sion in the uterus. There is no universally accepted
number of sections to be taken from a hysterec-
tomy specimen when endometrial carcinoma is
present, but the pathologist should certainly strive
to demonstrate the deepest level of myoinvasion.
As mentioned previously, this determination is also
frequently necessary in an intraoperative situation
and requires judicious selection of the correct spec-
imen to be frozen. Blocks submitted should always
represent both the carcinoma and adjacent normal
endomyometrium so that the true endomyometrial
junction can be determined on the slide. Subse-
quent to this determination, the thickness of the
myometrium to the serosal surface is determined,
as is the depth of myometrial invasion by tumor.
These measurements both should be expressed in
the final surgical pathology report, because the cli-
nician may want to know which third (inner, mid-
dle, outer) or half (inner, outer) of the myometrium
is involved or how close to the serosal surface the
tumor penetrates (69, 71, 72). Each of these deter-
minations can be made if the appropriate raw data
are supplied.

Thus, both the grading and the determination
and measurement of myometrial invasion of endo-
metrioid adenocarcinomas of the endometrium are
areas in which numerous pitfalls must be avoided
by the pathologist. If these and similar determina-
tions are made appropriately, they will contribute
immeasurably to individualized patient manage-
ment.
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Book Review

Rubanyi GM (ed): Angiogenesis in Health and
Disease: Basic Mechanisms and Clinical
Applications, 552 pp, New York, Marcel
Dekker, 2000 ($195).

This monograph contains 33 chapters dealing
with various aspects of angiogenesis, a very hot
research topic for which, unfortunately, I have
only peripheral vision. Nevertheless, I perused
the book with interest, which allowed me to im-
prove somewhat my understanding of this ex-
tremely complex but apparently crucial biologic
phenomenon. Above all, it convinced me that
books of this type serve a function in educating
people who are not working a specific field of
inquiry. As such, I recommend it as an addition
to your general medical library.

Most of the chapters that I chose to read
were well written and informative. The one that I
liked the most was the introductory overview by
I. Flamme on the molecular biology of vasculo-
genesis and early angiogenesis. I also learned

about various inhibitors and promotors of angio-
genesis and the incredible amount of work done
in experimental animals, or in vitro, as well as in
clinical settings. The story of thalidomide, which
made an astonishing comeback, is revealing in
itself. At the same, however, it shows how fast
books of this kind become outdated: while the
book is quoting a 1998 news report about the
“new breakthrough from Arkansas,” by now we
already know that thalidomide has been exten-
sively tested in the treatment of human multiple
myeloma.

Books of this type have a short half-life and
rapidly become obsolete. Nevertheless, they
serve a useful function and should be in major
libraries for people who want to learn about a
given topic from experts in the field.

Ivan Damjanov
University of Kansas School of Medicine
Kansas City, Kansas
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