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phologic changes of endometrial glandular and
stromal breakdown. The changes of glandular
and stromal breakdown are not unique to DUB;
they may be found in a variety of organic disor-
ders, as well. Conversely, not all biopsy speci-
mens of patients with a history of bleeding show
evidence of breakdown. Nonetheless, endome-
trial breakdown and bleeding is commonly
encountered, and the morphologic features of
bleeding need to be recognized in order to allow
clear separation of these nonspecific artifacts
and degenerative/regenerative changes from
other, more specific histologic changes associ-
ated with hyperplasia or carcinoma.

Because glandular and stromal breakdown
tends to be most extensive when associated
with DUB, the morphologic features of this
peculiar form of early tissue breakdown are
first presented. It is important to recognize that
glandular and stromal breakdown by itself is 
a nonspecific finding; changes in the intact,
nonbleeding endometrial glands allow the
assessment of the presence or absence of other
specific organic abnormalities.

Morphologic Features of
Glandular and Stromal
Breakdown

Breakdown and bleeding patterns have been
referred to by a number of different descriptive
terms, such as “lytic,” “shedding,” “slough,” or
even “menstrual” endometrium. The histologic

5
Dysfunctional Uterine Bleeding

This chapter specifically addresses uterine
bleeding resulting from alterations in the
normal cyclical changes of the endometrium.
This type of bleeding is commonly referred to
as dysfunctional uterine bleeding (DUB).1–5

Clinically, DUB indicates ovulatory dysfunc-
tion. By definition, DUB excludes post-
menopausal bleeding or bleeding caused by 
the presence of specific pathologic processes
such as inflammation, polyps, hyperplasia, car-
cinoma, exogenous hormones, and complica-
tions of pregnancy. It is important to recognize
the endometrial changes associated with DUB,
because they may be confused with more
serious lesions such as hyperplasia.

Although DUB denotes abnormal bleeding
with no underlying organic disorder, one
common finding in these biopsies is the mor-
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First, the operative procedure itself causes
tissue fragmentation and hemorrhage. Second,
when breakdown does occur, the pattern of
tissue necrosis is unlike that seen in other
organs. This unique morphologic expression of
necrosis is due to the rapid expulsion of tissue
into the uterine cavity. Consequently, extensive
necrosis and autolysis often do not occur,
and the tissue shows only early signs of 
degeneration.

Among the distinctive features of acute
breakdown and bleeding is a particular pattern
of hemorrhage in the stroma. This process is
characterized by collapse of the stroma and
coalescence of stromal cells into small aggre-
gates and clusters separated by lakes of blood
(Fig. 5.1). As stromal condensation becomes
more advanced, small, rounded clusters of
stromal cells, sometimes called “stromal blue
balls,” become detached from the surrounding
tissue. These cellular clusters are characterized
by tightly packed aggregates of cells with
hyperchromatic small nuclei and scant cyto-
plasm mixed with karyorrhectic debris (Fig.
5.2). With loss of cytoplasm, the collapsed
stromal cells in these aggregates can show
nuclear molding. They often are capped by
attenuated surface epithelium or by eosino-
philic epithelial cells forming a syncytium (see
later). Sometimes these condensed aggregates
of cells form small polypoid extrusions along
the endometrial surface (Fig. 5.3) as they detach
from the intact stroma below. These are not
true polyps.

Another characteristic feature of early
breakdown, occurring before actual stromal
collapse, is the accumulation of nuclear debris
in the basal cytoplasm of glandular cells. This
feature is prominent in premenstrual and men-
strual endometrium but also occurs, to a lesser
degree, with abnormal bleeding patterns (Fig.
5.2). The debris appears to represent nuclear
karyorrhexis from apoptosis of individual cells
within the glands.6

Along with stromal collapse, fibrin thrombi
typically form in small vessels, representing
another sentinel of abnormal bleeding.7;8 The
thrombi form either in superficial portions of
the spiral arteries or in ectatic venules in the
stroma beneath the surface epithelium (Fig.

Morphologic Features of Glandular and Stromal Breakdown 101

changes seen in abnormal endometrial bleeding
are somewhat different from the changes seen
in menstrual endometrium, however, as they
occur usually on a nonsecretory background
and are focal rather than diffuse. “Glandular
and stromal breakdown” is the best term to
describe the morphologic features without
attempting to assign an etiology or a prognosis.

Irregular endometrial glandular and stromal
breakdown, the “breakdown and bleeding pat-
tern,” has certain unique features (Table 5.1)
that should be recognized, as it commonly
occurs with dysfunctional bleeding, especially
anovulatory cycles. These changes also occur
with organic lesions such as inflammation,
polyps, hyperplasia, and carcinoma, in which the
change may be limited or extensive. Regardless
of the extent of the morphologic changes,
abnormal glandular and stromal breakdown
usually does not occur uniformly throughout
the uterine cavity. As a result, abnormal 
bleeding typically leads to a heterogeneous
pattern with fragments of intact, nonshedding
endometrium admixed with endometrium
showing the morphologic changes of abnormal
bleeding. Menstrual endometrium also shows
breakdown, but the changes affect all the tissue
and occur on a background of late secretory
phase glands (see Chapter 2). Furthermore, in
menstrual endometrium the breakdown is acute
and lacks the changes of chronic bleeding, such
as hemosiderin deposition, eosinophilic syncy-
tial change, or foam cell accumulation, seen in
abnormal bleeding patterns.

Two factors complicate recognition of break-
down and bleeding in endometrial biopsies.

Table 5.1. Features of endometrial breakdown and
bleeding.

Stromal “collapse”
Stromal cell clusters
Fibrin thrombi
Nuclear debris at base of gland cells
Nuclear debris in stroma
Eosinophilic syncytial change
Hemosiderin
Foam cells
Stromal fibrosis and hyalinization
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Figure 5.1. Glandular and stromal breakdown.
Abnormal bleeding pattern associated with chronic
inflammation secondary to retained placental site
shows extensive glandular and stromal breakdown.

5.4).These ectatic vessels develop in association
with any condition in which prolonged
endometrial growth is not followed by physio-
logic shedding. Examples include anovulatory
cycles, hyperplasia, polyps, and progestin effect.
Thrombi form and extend into the stroma.
Fibrin by itself does not always signify true
bleeding; some fibrin may be a result of the
mechanical disruption that occurs during the
biopsy procedure.

Another feature of active bleeding is
eosinophilic syncytial change of the surface
epithelium. This lesion, previously termed
“papillary syncytial metaplasia,”9 “papillary
syncytial change,”10 or “surface syncytial
change,”11 is a result of focal, irregular break-
down.10 Because of its consistent association
with breakdown, eosinophilic syncytial change
appears to be a degenerative/regenerative
alteration and is not a metaplastic transforma-
tion.9;10 In eosinophilic syncytial change, por-

tions of the surface epithelium coalesce into
syncytial aggregates of eosinophilic cells (Figs.
5.5 to 5.8).The cells often randomly pile up into
small papillae infiltrated by neutrophils, and
these papillae may contain microcystic spaces
(Figs. 5.5 to 5.7). In this change the pink cells
have sparsely vacuolated cytoplasm and indis-
tinct cell borders, leading to the appearance of
a syncytium (Fig. 5.8). Nuclei vary from oval 
to rounded and enlarged but have a uniform
chromatin distribution (Figs. 5.7 and 5.8). At
times the nuclei may be hyperchromatic with
irregular borders. Occasional nucleoli and 
rare mitotic figures are present. These changes
should not be interpreted as atypical. The
underlying stromal collapse and condensation
helps to identify eosinophilic syncytial change
as a component of a bleeding pattern.

Because of stromal collapse and tissue 
fragmentation associated with bleeding, the
endometrial glands and surface epithelium

Stromal cells are aggregated into rounded clusters
(arrows) and are surrounded by blood. The glands
show poorly developed secretory changes in this
specimen. Other fields showed residual placental site.
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become disrupted and crowded, yielding a
pattern that can mimic complex hyperplasia or
even adenocarcinoma (Fig. 5.9). Glandular and
stromal breakdown is recognized by the pattern
of stromal collapse as well as the disrupted
glands. With breakdown and bleeding, these
fragmented glands lose the stroma that should
be present between intact glands, even in 
conditions such as hyperplasia, in which intact
glands show marked crowding.

Other epithelial changes associated with
breakdown are highly variable. As bleeding
becomes chronic, variable amounts of hemo-
siderin deposits12 and foam cells13 appear in the
stroma. Neither hemosiderin nor foam cells
occur in normal cycling endometrium during
the reproductive years, apparently because the
tissue sloughs during menstruation. Foam cells,
originally thought to represent macrophages,

are endometrial stromal cells that become dis-
tended with lipid following erythrocyte break-
down in areas of nonphysiologic hemorrhage.13

These cells have abundant pale, faintly granu-
lar cytoplasm and small oval nuclei. Foam cells
usually are associated with endometrial carci-
noma (see Chapter 10), but they can occur in
hyperplasia or other benign pathologic condi-
tions and therefore are a nonspecific finding.
The architecture of the glands and the cytologic
features of the epithelial cells, not the foam
cells, are features that determine the pathologic
diagnosis. Chronic bleeding occasionally results
in patches of stromal hyalinization and fibrosis
when bleeding is more severe and prolonged,
and this appears to be related to fibrin deposi-
tion (Fig. 5.10).

Necrotic debris or old blood is sometimes
present in the lumens of otherwise normal

Figure 5.2. Glandular and stromal breakdown.
Focus of glandular and stromal breakdown in prolif-
erative endometrium due to anovulatory cycles. Col-
lapse of the tissue results in distortion of the glands

and condensation of stromal cells into tight clusters,
so-called blue balls (right upper corner). Nuclear
dust is present at the base of glandular cells.



Figure 5.3. Glandular and stromal breakdown. Pro-
liferative endometrium with glandular and stromal
breakdown shows a focus of breakdown just beneath

Figure 5.4. Fibrin thrombus with glandular and stromal breakdown. Proliferative endometrium shows an
ectatic venule that contains a fibrin thrombus. There is early associated glandular and stromal breakdown.

the surface with collapsed stroma that is beginning
to form characteristic clusters.



Figure 5.5. Glandular and stromal breakdown with
eosinophilic syncytial change. A focus of prominent
eosinophilic syncytial change in an area of break-
down in proliferative endometrium. The surface

Figure 5.6. Glandular and stromal breakdown with
eosinophilic syncytial change. At low magnification
the endometrium shows extensive breakdown. The
detached epithelium demonstrates marked
eosinophilic syncytial change that forms pseudopap-

epithelium is heaped into a syncytium of eosinophilic
cells with indistinct cell borders. A few clusters of
stromal cells are entrapped in the syncytium.

illary structures. The stroma is collapsed into dense
aggregates. Other areas showed underdeveloped
secretory changes. The cause of the breakdown was
not determined but the pattern is benign.



Figure 5.7. Glandular and stromal breakdown with
eosinophilic syncytial change. Left: Proliferative
endometrium with breakdown shows prominent
eosinophilic syncytial change in a papillary configu-

Figure 5.8. Glandular and stromal breakdown with
eosinophilic syncytial change.A syncytium of surface
epithelial cells overlying a focus of glandular and

ration. The eosinophilic epithelium overlies several
clusters of condensed stromal cells. Right: The
eosinophilic cells in the papillae show little atypia.

stromal breakdown shows haphazard nuclei and
pale, sparsely vacuolated cytoplasm.



Figure 5.9. Glandular and stromal breakdown with
artifactual crowding. Nonmenstrual secretory phase
endometrium undergoing extensive breakdown

Figure 5.10. Hyalinized stroma secondary to glan-
dular and stromal breakdown. A focus of hyalinized
stroma in a sample that showed proliferative
endometrium with glandular and stromal break-

shows artifactual crowding of the glands. The dis-
continuous, collapsed stroma around the glands
helps to identify this pattern as an artifact.

down. This appearance is due to extravasation of
fibrin into the stroma. Inset: Focus of breakdown
with detached stromal clusters capped by
eosinophilic epithelium.



endometrial glands (Fig. 5.11). This debris
seems to result from abnormal breakdown with
entrapment of the debris within glands. The
association with abnormal endometrial break-
down and bleeding is poorly defined, however,
and often no definite abnormalities are present
when luminal debris is seen. Without other
morphologic abnormalities, luminal debris is 
a nonspecific finding with no known clinical 
significance.

Dysfunctional Uterine Bleeding

Dysfunctional abnormalities are frequent
causes of uterine bleeding in perimenopausal
and perimenarcheal women, and they occur 
to a lesser extent in women of reproductive
age.1;2;14–16 DUB occurs either because of lack 
of ovulation following follicular development
(anovulatory cycles) or because of luteal phase

abnormalities.5 The latter include luteal phase
defects (LPDs) and abnormal persistence of
the corpus luteum (irregular shedding). Often,
before a biopsy is performed, DUB is managed
by hormonal therapy. When bleeding persists,
curettage often becomes necessary to control
bleeding and exclude organic lesions. Clini-
cal–pathologic correlations of the full spectrum
of morphologic changes associated with DUB
are not known and may never be known.
Nonetheless, certain endometrial alterations
can be correlated with abnormalities in the
pattern of sex steroid hormone production.

Anovulatory cycles are, by far, the most
common cause of DUB,5 and in some classifi-
cations DUB refers only to anovulatory bleed-
ing. The prevalence of postovulatory LPDs as
etiologies for DUB is not known. Ovarian dys-
function with anovulatory cycles or luteal phase
abnormalities also may present with infertility
(see Chapter 3) rather than DUB.
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Figure 5.11. Debris in glandular lumens. Several glands in midsecretory phase endometrium contain cellu-
lar debris in their lumen. By itself, this finding has no known significance.



To place dysfunctional abnormalities in the
appropriate pathophysiologic context, these
disorders can be grouped into two broad 
categories: estrogen-related and progesterone-
related bleeding.The more common is estrogen-
related DUB, which refers to episodes of
bleeding that are related to lack of ovulation
with alterations in endogenous estrogen levels.
Although not really a manifestation of DUB,
atrophy is included as a form of estrogen-
related bleeding because it occurs when the
endometrium is deprived of estrogen for a rel-
atively long period of time. In clinical classifica-
tions of bleeding disorders, atrophy is not
regarded as a form of dysfunctional uterine
bleeding, yet it is a significant cause of abnor-
mal bleeding.The second, less frequent category
of DUB is progesterone related and reflects
abnormal endogenous progesterone levels.

All these disorders, classified here as DUB,
reflect variations in ovarian hormone pro-
duction. Exogenous hormones may produce
endometrial patterns that are indistinguishable
from the patterns seen in DUB caused by
endogenous hormone fluctuations. Although
this chapter specifically addresses DUB, similar
morphologic changes may be attributable to
exogenous hormones; these effects are dis-
cussed further in Chapter 6.

Estrogen-Related Bleeding

Proliferative with Glandular and
Stromal Breakdown

This term describes the endometrial changes
resulting from anovulatory cycles. It is probably
the most common abnormality found in biop-
sies performed for abnormal bleeding in peri-
menopausal women. Anovulatory cycles with
bleeding also occur in perimenarcheal adoles-
cents in whom regular ovulatory cycles are not
established. Anovulatory bleeding even occurs
sporadically in women throughout the repro-
ductive years. Usually, this bleeding does not
lead to the need for biopsy in younger patients,
as the risk of other lesions, especially hyperpla-
sia and carcinoma, is low in individuals of this
age.14;15 An exception is women with chronic

anovulation associated with the Stein–
Leventhal syndrome (polycystic ovarian dis-
ease), because these women have an increased
risk of development of hyperplasia or 
carcinoma.

Anovulatory cycles result when a cohort of
ovarian follicles begins to develop but ovulation
does not occur. Chronic anovulation may be the
result of a variety of disorders, including 
hypothalamic dysfunction and obesity, because
of peripheral conversion of androgens to 
estrogen in adipose tissue, as well as increased
androgen production by the adrenal glands or
the ovaries.1;2 Causes of anovulation follow-
ing recruitment of follicles are complex. They
include defects in the hypothalamic–pituitary– 
ovarian axis such as hyperprolactinemia, abnor-
mal feedback mechanisms of hormonal control,
and local ovarian factors that interfere with
appropriate follicular development.1 Whatever
the pathogenesis, if ovulation does not occur, a
corpus luteum does not develop, and proges-
terone is not produced. The follicles produce
estradiol, which stimulates endometrial growth.
The developing follicles may persist for variable
periods of time before undergoing atresia. As
long as the follicles persist, estradiol is produced
and the endometrium proliferates.

When these follicles undergo atresia, estra-
diol production falls precipitously and estrogen
withdrawal bleeding occurs. In this instance, the
loss of estrogenic support of endometrial pro-
liferation results in destabilization of lysosome
membranes and vasoconstriction with bleeding.
In contrast to estrogen withdrawal bleeding,
estrogen breakthrough bleeding results from
persisting follicles that produce estradiol; the
proliferating endometrium becomes thicker
and outgrows its structural support. Focal vaso-
constriction and thrombosis of dilated capillar-
ies follow. In either event, the result is irregular
breakdown and bleeding of the endometrium.

Although the terms “withdrawal” and
“breakthrough” help to describe the mecha-
nisms for estrogen-related bleeding, various
authors have defined these terms in different
ways. The lack of uniform interpretation of
these terms limits their usefulness for report-
ing the pathologic changes associated with
endometrial bleeding.
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In most cases of anovulatory DUB, the
endometrium shows a proliferative phase
pattern with glandular and stromal breakdown
(Figs. 5.12 and 5.13) (see also Figs. 5.2 to 5.5 and
5.7). The amount of tissue and the architectural
pattern of the glands depend on the duration of
unopposed estrogenic stimulation, not neces-
sarily the level of estrogen. In addition, the
extent of breakdown can be highly variable,
ranging from minute areas to extensive involve-
ment of the specimen. Sporadic anovulation
often results in rapid atresia of follicles with
estrogen withdrawal bleeding. This results in
minimal endometrial proliferation. A small
amount of endometrium with poorly devel-
oped, weakly proliferative glands and stroma
develops (Fig. 5.14). Chronic anovulation re-
sults in persistence of follicles and sustained

unopposed estrogen stimulation. A greater
quantity of endometrial tissue develops with
actively proliferating glands and augmented
glandular tortuosity. Dilated venules appear in
the subepithelial stroma and often thrombose
(Fig. 5.15). Because of continuous estrogenic
stimulation, the tissue often shows estrogen-
induced epithelial changes (“metaplasia”),
especially ciliated cell and eosinophilic cell
change (see Chapter 9). The glands also may
show focal subnuclear vacuolization as a
response to estrogen stimulation, but the extent
and uniformity of the vacuolization are less
than that seen in normal early secretory glands.
The cytoplasmic changes and subnuclear vac-
uoles complicate the interpretation of the his-
tologic pattern but do not change the diagnosis.
Prolonged, unopposed estrogenic stimulation
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Figure 5.12. Proliferative with glandular and
stromal breakdown.Anovulatory bleeding pattern in
perimenopausal women shows proliferative phase
pattern with foci of breakdown along surface. This
patient was not on hormones, but estrogen replace-

ment therapy can present a similar appearance. Inset:
Area of fragmentation in biopsy shows clusters of
collapsed endometrium with stromal condensation
and eosinophilic syncytial change on surface adja-
cent to detached proliferative glands.



Figure 5.13. Proliferative with glandular and
stromal breakdown. The tissue is extensively frag-
mented secondary to the breakdown and the proce-
dure. A few detached glands continue to show

proliferative features with tubular outlines. Other
portions of the epithelium show breakdown with
eosinophilic change and underlying stromal collapse.

Figure 5.14. Weakly proliferative with glandular
and stromal breakdown. Fragmented endometrium
with isolated glands, extensive blood, and scant
stroma from perimenopausal patient with anovula-
tory bleeding. The glandular epithelium is minimally

stratified and shows only rare mitotic activity; it is
therefore designated weakly proliferative. Inset:
Focus of glandular and stromal breakdown with
stromal cluster, nuclear debris, and eosinophilic 
syncytial change.
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Figure 5.15. Ectatic venules with thrombi. Speci-
men from a perimenopausal patient with DUB
attributable to apparent anovulatory cycles shows
proliferative endometrium with a thrombus in super-

ficial ectatic venule (arrow) and another dilated
venule to the left of center. Glandular and stromal
breakdown was present in other areas.

also can lead to the development of varying
degrees of hyperplasia, atypical hyperplasia,
and even well differentiated adenocarcinoma,
but these organic lesions are not functional dis-
orders and, as such, are not considered causes
of DUB.

When proliferative endometrium shows
breakdown and bleeding, the pattern strongly
suggests anovulatory cycles. Exogenous estro-
gens can cause similar patterns, and therefore a
complete clinical history is needed to be certain
that the bleeding pattern is truly due to anovu-
lation. The differential diagnosis of prolifera-
tive phase endometrium with glandular and
stromal breakdown also includes inflammation,
polyps, and leiomyomas. In such cases, the pres-
ence of other features, such as plasma cells in
chronic endometritis or the dense stroma and

thick-walled vessels of polyps, establishes the
proper diagnosis.

Disordered Proliferative Phase and
Persistent Proliferative Phase

When chronic anovulatory cycles result in
abundant proliferative tissue, mild degrees 
of disorganization characterized by focal 
glandular dilation may occur. Usually these are
regarded as variants of normal proliferative
endometrium. Sometimes more sustained
estrogen stimulation may result in the focal
branching and some dilation of glands, yielding
a proliferative phase pattern that is neither
normal nor hyperplastic (Fig. 5.16). The terms
“disordered proliferative phase pattern” and



“persistent proliferative phase” have been
applied to describe this pattern of proliferative
endometrium with tortuous and mildly disor-
ganized glands.A designation of a “disordered”
or “persistent proliferative phase” has utility in
correlating the morphologic findings with the
apparent pathophysiology. When used, these
terms should be clarified in a note so that the
gynecologist understands the clinical signifi-
cance of the change.

In our experience, “disordered proliferative”
often is inappropriately applied to a variety 
of patterns, including normal proliferative
endometrium, proliferative endometrium with
breakdown, artifactual crowding, basalis, and
simple hyperplasia. The diagnosis of disordered
proliferative phase should be reserved for cases
in which assessment is based on intact, well-
oriented fragments of tissue. In these areas the
abnormal glands should be focal. These glands
are qualitatively similar to those seen in simple

hyperplasia, but they are limited in extent and
interspersed among glands with a normal pro-
liferative phase pattern. This criterion helps to
separate the focal disordered proliferative
phase pattern from simple hyperplasia, a more
diffuse abnormality. If the tissue is extensively
fragmented or disrupted by the procedure and
contains mainly detached proliferative glands,
it is best to diagnose the change only as prolif-
erative. Extensive breakdown in proliferative
endometrium can also display a disorganized
appearance to the glands because of fragmen-
tation (see Fig. 5.13), but again this change is
not that of a true disordered proliferative phase
pattern.

Atrophy

As previously noted, atrophy is an important
cause of abnormal uterine bleeding in post-
menopausal patients, found in 25% or more of

Figure 5.16. Disordered proliferative phase pattern.
Portion of endometrium from a patient with appar-
ent anovulatory bleeding shows disorganized prolif-

erative phase glands with focal branching and 
glandular dilatation.
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cases coming to biopsy.17 The percentage of
patients with atrophy varies greatly among
studies, probably reflecting different patient
populations as well as variations in indication
for biopsy and criteria for diagnosis of atrophy
among different pathologists.18–23 In many labo-
ratories, atrophy is found in up to 50% of biopsy
specimens taken for postmenopausal bleeding,
and in one study 82% of cases of post-
menopausal bleeding were attributable to
atrophy.20 Besides being common in post-
menopausal patients, atrophic endometrium
can occur in reproductive-age patients with pre-
mature ovarian failure, either idiopathic or due
to radiation or chemotherapy for malignancies.

With atrophy, tissue obtained at biopsy is 
typically scant, often consisting only of a small
amount of mucoid material. Characteristically,
atrophic endometrium is composed of tiny
strips and wisps of surface endometrium and

detached, fragmented endometrial glands 
(Fig. 5.17). The epithelium is low columnar to
cuboidal with small, dark nuclei and minimal
cytoplasm. Stroma is scant or absent, consisting
of a few clusters of small spindle cells. Mitotic
activity is absent. The cystic change seen in
atrophic glands in hysterectomy specimens is
not observed in biopsies because tissue frag-
mentation from the procedure disrupts the
glands. Breakdown and bleeding may be super-
imposed on the features of atrophy, although
often, even when there is a history of abnormal
uterine bleeding, the sections show no evidence
of glandular and stromal breakdown.

Although there is a paucity of tissue in biopsy
specimens of atrophic endometrium, these
specimens are not insufficient or inadequate.
The scant tissue may be all that is present and
therefore is completely representative of 
the lining of the uterine cavity. The minimal
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Figure 5.17. Atrophy. Atrophic endometrium con-
sists of scant tissue that shows extensive fragmenta-
tion.The specimen consists largely of detached wisps

and strips of epithelium with almost no stroma. Inset:
The epithelial cells have small, dark nuclei, scant
cytoplasm, and no mitotic activity.



quantity of tissue should serve as a clue to the
diagnosis; it does not represent an insufficient
specimen (see Clinical Queries and Reporting).

Progesterone-Related Bleeding

Biopsy specimens from reproductive-age and
perimenopausal women occasionally show ab-
normal secretory phase patterns with associated
nonmenstrual breakdown and bleeding. In 
such cases the pattern is secretory owing to
ovarian progesterone production, but the glan-
dular and stromal changes usually are less
advanced than those seen in normal late secre-
tory endometrium.5;24–28 The endometrial
pattern does not correlate with any date of the
normal luteal phase. The glands may show
secretory changes yet lack marked tortuosity
and secretory exhaustion, while the stroma

lacks extensive predecidual change (Figs. 5.18
and 5.19). In other cases the glands appear to
show a “hypersecretory” pattern, with vacuo-
lated cytoplasm, marked tortuosity, and luminal
secretion, while the stroma lacks predecidual
change. In addition, the tissue shows foci of
breakdown with characteristic changes such as
nuclear dust, fibrin thrombi, and dense cell clus-
ters, similar to that which occurs in the prolifer-
ative endometrium with glandular and stromal
breakdown (Figs. 5.1 to 5.3). Often in abnormal
secretory bleeding patterns, the glands show
stellate shapes as they involute (Fig. 5.20). This
latter pattern of collapsing, star-shaped secre-
tory glands is nonspecific, however, and simply
shows secretory gland regression that could be
due to a variety of factors.

These changes may reflect DUB due to 
luteal phase abnormalities that include LPDs
and irregular shedding (see Chapter 2). The 
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Figure 5.18. Abnormal secretory phase with glan-
dular and stromal breakdown. In this field the glands
are intact. The stroma shows evidence of breakdown

with early collapse. Inset: The glands are tortuous
with vacuolated cytoplasm and basally oriented
nuclei corresponding to secretory days 18 to 19.



Figure 5.19. Abnormal secretory phase. The glands
show secretory changes with basal nuclei and vacuo-
lated cytoplasm but are small and tubular rather than

Figure 5.20. Abnormal secretory phase with glan-
dular and stromal breakdown. Early collapse of
endometrium with a poorly developed secretory
phase pattern shows involuting, star-shaped glands.

tortuous. The stroma is dense. Other areas in the 
sections showed glandular and stromal breakdown.

This pattern of gland involution is often seen focally
in secretory phase endometrium that is undergoing
nonmenstrual glandular and stromal breakdown.



etiology and frequency of dysfunctional bleed-
ing caused by luteal phase abnormalities are not
known, however, as these disorders appear to 
be sporadic and do not persist long enough to
permit clinical–pathologic correlations. Altera-
tions in the morphology of the endometrium
due to changes in the absolute or relative levels
of estrogen and progesterone have been well
established in experimental systems,29 so it is
likely that abnormal secretory bleeding patterns
are,at least in part, the result of ovulatory abnor-
malities that involve the luteal phase. Nonethe-
less, the secretory patterns with nonmenstrual
bleeding are not well characterized. When 
a pattern of nonmenstrual phase secretory
endometrium with breakdown is present, the
abnormality may be due to defined or undefined
luteal phase abnormalities or other causes that
are not evident from the sections.

Luteal Phase Defects

Of the two defined luteal phase abnormalities
that may cause abnormal bleeding, LPD prob-
ably occurs more frequently. As discussed in
Chapter 2, the corpus luteum is “insufficient” in
LPD, either regressing prematurely or failing to
produce an adequate amount of progesterone
to sustain normal secretory phase develop-
ment. This is a sporadic disorder of the repro-
ductive and perimenopausal years. With LPD,
ovulation occurs, so secretory changes develop.
If abnormal bleeding is the result, the appear-
ance is that of breakdown and bleeding in a
nonmenstrual secretory phase pattern. Glands
with secretory changes, including basally ori-
ented nuclei and vacuolated cytoplasm, but
lacking the tortuosity of late secretory phase
glands, characterize the pattern. Focal break-
down is present with “stromal blue balls” and
karyorrhectic debris.This pattern is nonspecific,
however, and may be attributable to other
factors discussed in the following.

Irregular Shedding

Irregular shedding is attributed to a persistent
corpus luteum with prolonged progesterone
production.15;24;26;27 This is the least studied and
consequently the most poorly understood form

of dysfunctional patterns. Some authors have
used this term to refer to irregular secretory
phase bleeding from a variety of causes, includ-
ing early pregnancy, inflammation, and exoge-
nous hormone effects, but we prefer to restrict
this term to bleeding caused by true ovulatory
dysfunction. One pattern of irregular shedding
yields a mixed phase pattern composed of
secretory and proliferative endometrium (Fig.
5.21). The diagnosis is reserved for those spec-
imens in which there is a mixed pattern of
secretory and proliferative glands at least 5
days after the onset of bleeding. Irregular shed-
ding is also manifested by irregular secretory
phase development in which different foci show
more than 4 days’ difference in the morpho-
logic date. Breakdown and bleeding with glan-
dular and stromal collapse is present, usually
focally, but occasionally in a diffuse pattern.
Although the frequency of irregular shedding
as a cause of DUB is not known, it is an unusual
event in our experience.

Abnormal Secretory 
Endometrium with Breakdown 
of Unknown Etiology

Some examples of secretory endometrium with
abnormal, nonmenstrual bleeding patterns pre-
sumably reflect the specific luteal phase abnor-
malities described in the preceding.A variety of
other factors may also be associated with a
pattern of aberrant secretory phase develop-
ment with superimposed bleeding (Table 5.2).
For example, endometrial changes associated
with abortions or ectopic pregnancies, response
to exogenous progestins, tissue near a polyp,
endometrium overlying leiomyomas, and
endometrium involved with inflammation or
adhesions all can show patterns of abnormal
secretory development and bleeding. Other
poorly understood ovarian disorders, such as 
a luteinized unruptured follicle, presumably
could result in abnormal secretory endometrial
changes. With this latter entity, developing fol-
licles are believed to undergo luteinization of
the granulosa and theca cells with progesterone
production in the absence of ovulation. In addi-
tion to these considerations, management of
DUB often involves progestational therapy. If
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bleeding is not controlled, curettage is per-
formed. Accordingly, progestin effects super-
imposed on the underlying abnormality may
complicate the histology.

These patterns show glands with secretory
changes such as basally oriented nuclei and
diffuse cytoplasmic vacuolization and absence
of mitotic activity (Figs. 5.18 to 5.20).The glands

may be tortuous. Often the stroma is dense,
lacking edema or predecidua.The endometrium
in such cases cannot be assigned to any histo-
logic day of the normal secretory phase of the
menstrual cycle. The changes of glandular and
stromal breakdown are similar to those found
in any bleeding phase endometrium with glan-
dular and stromal collapse,“stromal blue balls,”
and eosinophilic syncytial change. With early
breakdown, tortuous secretory glands often
show star-shaped outlines (Fig. 5.20).

There are no clear-cut clinical correlations
for many abnormal secretory phase patterns
with breakdown, so the alterations at times 
defy precise pathologic diagnosis. Nonetheless,
recognition of the general category of ab-
normal secretory bleeding patterns helps to
exclude other specific organic lesions and 
suggests the possibility of a luteal phase dys-
functional abnormality if no other pathologic
condition is clinically manifest.
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Table 5.2. Possible causes of nonmenstrual secre-
tory phase bleeding.

Luteal phase defect
Persistent corpus luteum (irregular shedding)
Organic lesions

Submucosal leiomyomas
Intrauterine adhesions
Inflammation

Complications of pregnancya

Progestin effects

a See Chapter 3, Table 3.1.

Figure 5.21. Irregular shedding with mixed phase
pattern. Two fields from the same sample show a
mixed phase pattern with proliferative (left) and
secretory (right) changes. This mixed phase pattern

may be due to a persistent corpus luteum, but the 
etiology cannot be determined by morphology alone,
and clinical correlation is required.



Clinical Queries and Reporting

When a biopsy is performed for DUB, the
report should address the presence or absence
of morphologic changes of breakdown and
bleeding as well as any specific lesions. If the
pattern is that of proliferative endometrium
with breakdown and if the clinical history is
appropriate, the changes can accurately be
attributed to anovulatory cycles. A descriptive
diagnosis such as “proliferative endometrium
with glandular and stromal breakdown” offers
a precise morphologic interpretation of the
anovulatory bleeding pattern that often is suf-
ficient for clinical management. An additional
comment indicating that the change is compat-
ible with anovulatory cycles helps to clarify the
diagnosis. If the changes show nonmenstrual
secretory endometrium with breakdown but
these are not diagnostic of a defined luteal
phase abnormality, descriptive terms such as
“abnormal secretory phase pattern with break-
down” communicate the observation of an
abnormal yet benign appearance while not
assigning definite morphologic etiology. In
general, a comment regarding the absence 
of other possible causes of bleeding, such as
hyperplasia, inflammation, pregnancy, or
polyps, is most useful in addressing specific clin-
ical concerns.

Because atrophy is one of the most frequent
causes of abnormal bleeding in post-
menopausal patients, it is important to recog-
nize the morphologic features of atrophy and
correctly report the findings. A scant amount of
endometrium consisting of detached strips of
atrophic endometrial epithelium with little
stroma should be regarded as consistent with
atrophy and not “insufficient for diagnosis.” A
brief comment or description of the findings
helps the clinician understand the basis of the
diagnosis while providing reassurance that the
endometrium has, in fact, been sampled.

Occasional biopsies show extensive break-
down and bleeding that largely obscures the
cytologic details of the glands and stroma.
Although it is usually possible to exclude neo-
plastic processes in such cases, detailed assess-
ment of the endometrium to determine the
underlying pathologic process becomes diffi-

cult. Unless the breakdown is clearly menstrual,
i.e., reflecting the shedding at the end of a
normal ovulatory cycle, breakdown patterns
should not be diagnosed as “menstrual.”
Instead, it is better to use descriptive diagnoses
that reflect the morphologic changes. On 
rare occasions endometrial biopsy in a post-
menopausal patient may show only evidence of
abnormal bleeding such as foam cells. In such
cases the subtle evidence of abnormal bleeding
should be recognized and reported; further
sampling may be needed to determine the
cause, as endometrial carcinoma becomes a
more likely cause of abnormal bleeding in this
age group.

It is imperative that the terms used in
descriptive pathologic diagnoses be clearly
understood by the clinician. The terms
employed can be self-explanatory, especially
when a brief microscopic description accompa-
nies the report to clarify the histologic finding
and to exclude more specific organic lesions.
The diagnosis of “proliferative endometrium
with glandular and stromal breakdown” is an
example of a clinically relevant term that can
be applied to apparent anovulatory bleeding.
Diagnoses such as “disordered prolifera-
tive phase pattern” or “persistent prolifera-
tive phase” applied to the proliferative
endometrium of anovulatory cycles are most
useful when there is a clear understanding of
the microscopic findings and the physiologic
and clinical significance of the pattern. There-
fore an explanatory note added to the diagnosis
is helpful to describe the changes and indicate
that the lesion lacks atypia or clear-cut criteria
for hyperplasia. The terms “withdrawal” and
“breakthrough” should be avoided in patho-
logic diagnoses because they lack clear defini-
tions in the clinical literature regarding
endometrial bleeding.
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