International Journal of Gynecological Pathology
26:38-52, Lippincott Williams & Wilkins, Baltimore
© 2006 International Society of Gynecological Pathologists

Original Article

Occurrence of Endometrial Glandular Dysplasia Precedes Uterine
Papillary Serous Carcinoma

Wenxin Zheng, M.D., Sharon X. Liang, M.D., Ph.D., Xiaofang Yi, M.D., Ph.D.,
E. Cagnur Ulukus, M.D., John R. Davis, M.D., and Setsuko K. Chambers, M.D.

Summary: Endometrial glandular dysplasia (EmGD) is a newly defined entity that is
commonly and specifically associated with serous endometrial intraepithelial
carcinoma and uterine papillary serous carcinoma (UPSC). Endometrial glandular
dysplasia has been proposed as a true precancerous lesion of UPSC based on our recent
studies showing morphological and molecular linkages between these 2 lesions. The
present report is to examine if EmGD occurs before UPSC development and to define
the period from the occurrence of EmGD to a full-blown UPSC by studying their
clinicopathologic features in a retrospective setting. A total of 250 UPSC and 258
benign cases were used as initial study source. To identify if EmGD existed before the
development of UPSC, we blindly reviewed all available endometrial biopsies from a
period of 3 months or earlier before hysterectomies. These included an available pool
of 27 biopsy specimens from UPSC group and 29 samples from benign control group.
Any endometrial abnormalities, which morphologically qualified as EmGD as defined
previously in preceding biopsies were recorded. Among all endometrial biopsies before
hysterectomies, we morphologically identified a total of 10 EmGD cases; 9 (33%) of
27 were from UPSC group and 1 (3.5%) of 29 were from benign control group. All 10
morphologically diagnosed EmGD cases showed a high p53 staining score (>5) except
1 noncontributory from UPSC group and 1 from the benign control group with a score
of 0. A high MIB-1 index score was seen in all EmGD cases, whereas low index was
found in morphologically benign biopsies. The main purpose of this study is to report
these retrospectively identified EmGD cases. The period from identifying EmGD to the
presence of either a serous endometrial intraepithelial carcinoma or a full-blown UPSC
ranged from 16 to 98 months with an average of 33 months.We conclude that
occurrence of EmGD precedes the development of UPSC. The findings support our
recently proposed UPSC development model, in which EmGD is likely to be a
precursor lesion of UPSC. Further studies are needed to address issues in regard to
molecular and cellular mechanisms, reversibility, risk of UPSC development, and
clinical management of EmGD. Key Words: Endometrial glandular dysplasia
(EmGD)—Serous endometrial intraepithelial carcinoma—Uterine papillary serous
carcinoma—Endometrial cancer precursors.
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Endometrial carcinoma is the most common gyneco-
logic malignancy occurring in American women (1). It
has 2 major histological types, uterine endometrioid
carcinoma (UEC) and uterine papillary serous carcinoma
(UPSC), which corresponds to the estrogen-dependent
(type 1) and estrogen-independent (type 2) tumors, re-
spectively, according to previously described models of
endometrial carcinogenesis (2). Lesions of endometrial
intraepithelial neoplasia and/or atypical endometrial
hyperplasia are known precursor lesions of UEC (3,4).
Although the pathogenesis of UEC has been partially
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elucidated in the last 4 decades, little is known about the
development of UPSC.

The putative “precursor lesion” of UPSC, previously
designated as endometrial intraepithelial carcinoma
(EIC) (5,6), or endometrial adenocarcinoma in situ (7),
or uterine surface carcinoma (8), is now being referred to
as serous EIC (9). Serous EIC is defined morphologically
as replacement of endometrial surface epithelium and/or
glands by frankly malignant cells that resemble the
UPSC cells with high-grade nuclei (7,10). Serous EIC is
commonly (up to two thirds) associated with extrauterine
serous carcinoma (10-14), although the exact mechan-
isms of extrauterine disease are not fully defined. It is
thus reasonable to conclude that serous EIC is not a true
intraepithelial carcinoma because it differs from carci-
noma in situ at other organ sites, and it has a capacity to
spread even when myometrial invasion is not present.
Therefore, serous EIC is considered as an early form of
UPSC rather than a precursor lesion when one considers
its morphology and clinical behavior (14).

Recently, we have proposed that UPSC develops from
endometrial glandular dysplasia (EmGD) through serous
EIC (14-16). This proposal was based on the findings in
our recent studies (15,16), summarized as follows. First,
morphological transitions between EmGD and serous
EIC and between serous EIC and UPSC are frequent, but
no direct transitional areas are identified between EmGD
and UPSC. Second, in UPSC cases, EmGD is often multi-
focal and involves sites that are noncontiguous with the
main tumor mass. In contrast, EmGD lesions are intimately
associated with serous EIC. Third, the degree of cytological
atypia of EmGD falls short of serous EIC. Fourth, EmGD
p53 overexpression scores and cell proliferative indices are
mostly less than serous EIC but more than benign resting
endometrium. Fifth, EmGD frequently shows loss of
heterozygosity at multiple chromosomal loci, particularly
at 17p (TP53) and 1p, and significantly high loss of
heterozygosity concordant patterns between EmGD and
serous EIC or UPSC have been observed.

Endometrial glandular dysplasia seems to represent
the earliest morphologically identifiable intraepithelial
precursor lesion in the process of UPSC development.
Endometrial glandular dysplasia without coexistence of
serous EIC or UPSC has never been associated with
extrauterine serous carcinoma to date. On the basis of the
UPSC developmental model that we recently proposed
(15,16), EmGD should occur before the development of a
full-blown UPSC. However, no such studies have been
reported. The current study is to further support our
proposed model by identifying the occurrence of EmGD
in endometrial biopsy before a definitive diagnosis of
UPSC in hysterectomy via a retrospective clinicopatho-

logic study. We define the period from the occurrence of
EmGD to UPSC as “window period,” which may
ultimately provide an opportunity for a curative measure.

MATERIALS AND METHODS

Study Design

Patients with UPSC were identified, and all slides
were reviewed, and their pathological diagnosis con-
firmed. From the patient’s pathological report and/or
medical chart, all available endometrial biopsy samples
including endometrial curettages and associated endo-
cervical curettings before hysterectomies were identified
and reviewed. Any case with either one of the following
conditions was excluded from the study: (1) biopsy-
proven malignancy regardless of the time frame of the
biopsy in relation to the surgery; (2) negative biopsy
performed within 3 months of hysterectomy (considered
as a preoperative diagnostic sample); and (3) biopsy
slides or blocks not available for review or not enough
for further study. Only cases that had a diagnosis of
benign or atypical in endometrial biopsies performed
3 months or earlier before hysterectomies were included
in the study. No prior Papanicolaou tests were reviewed
because there currently are no cytological criteria
available for EmGD recognition in Papanicolaou tests.
However, any abnormal Papanicolaou tests mentioned
in pathological reports were recorded. For controls, we
reviewed endometrial biopsy samples from postmeno-
pausal women with benign conditions in their hyster-
ectomies. All available endometrial biopsies were
reviewed in a blinded fashion (without knowing from
either UPSC group or benign control group). Endome-
trial glandular dysplasia was diagnosed on the basis of
morphological criteria we defined previously (8,15).
The number of EmGD lesions was compared between
the UPSC and control groups and statistically analyzed.
The study was approved by the Institutional Human
Investigation Committee (no. M14238).

Case Selection

A total of 250 retrospective cases of UPSC from 1990
to 2005 were reviewed in this study. Their clinicopatho-
logic information is summarized in Table 1. Among
them, 110 were from Yale-New Haven Hospital, 90
cases from the University Hospital at the State University
of New York at Stony Brook, 29 from the University of
Arizona, and 21 from our previous studies (8,17). The
pathological diagnosis of UPSC was based on estab-
lished criteria described previously (18,19). All cases
contained more than 50% of serous component. Cases
were considered as mixed histology if other component(s)
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TABLE 1. Clinicopathologic characteristics of 188 cases

No. Patients (%)

UPSC Group
Patient number 250 (100)
Age (years)
Median 67
Range 51-92
Stage
I 50 (20)
I 35 (14)
I 110 (44)
v 30 (12)
Unknown 25 (10)
Nuclear grade
1 0 (0)
2 10 (4)
3 240 (96)
Histological types
Pure* UPSC 145 (58)
UPSC with clear cell carcinoma 50 (20)
UPSC with endometrioid carcinoma 15 (6)
UPSC with undifferentiated carcinoma 35 (14)
UPSC with carcinosarcoma 52)
UPSC with mucinous carcinoma 0 (0)
UPSC with squamous cell carcinoma 0 (0)
Presenting symptoms
Postmenopausal bleeding 155 (62)
Abnormal pap smears only 35 (14)
Others 60 (24)
Control group
Patient number 258 (100)
Age (years)
Median 61
Range 50-87
Pathologic Findings
Leiomyoma and/or adenomyosis 54 (21)
Endometriosis 23 (9)
Benign adnexal tumors 85 (33)
Other benign conditions 96 (37)

constituted more than 10% of the total tumor volume.
Carcinosarcoma with more than 50% being a serous
component was also included. All cases, except 25, were
staged using criteria of the International Federation of
Obstetrics and Gynecology. The nuclear grade was
classified according to Kurman et al. (20) Serous EIC
cases were considered as stage 1 A UPSC if no extrauterine
disease was identified. Criteria for the diagnosis of
EmGD15 are summarized in the following paragraph. A
total of 258 benign postmenopausal uteri were included as
controls, and associated clinicopathologic conditions
are listed in Table 1. Biopsies identified were blinded
reviewed by 3 pathologists (W.Z., S.L., and E.C.U.).

Diagnostic Criteria of EmGD

As recently defined, lesions of EmGD are character-
ized by the presence of the following morphological
features. The degree of cytological atypia in EmGD cells
falls short of serous EIC but is more than that observed in
benign resting endometrium with or without associated
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metaplastic changes. Any frankly malignant serous cells,
which are considered as serous EIC, UPSC, or other
serous carcinoma in female genital tract, are excluded.
Endometrial glandular dysplasia cells have oval or round
nuclei with a 2- to 3-fold nuclear enlargement compared
with benign resting endometrium. This can be estimated
by using the light arrowhead under the microscope. The
nuclei are either hyperchromatic or with open vesicular
chromatin patterns. When hyperchromatic, the degree of
hyperchromasia is less than that of frankly malignant
cells seen in serous EIC. Nucleoli are usually conspicuous
instead of prominent. Partial loss of cell polarity may be
present. Mitotic figures and apoptotic bodies are appreci-
able, but not easily identifiable. The following micro-
scopic patterns are common. Endometrial glandular
dysplasia can be present either on the endometrial surface
or within the endometrium. They can also be present in
endometrial polyp(s) (EMP) or nonpolypoid endome-
trium. They are most commonly associated with resting
endometrium, including atrophic endometrium, inactive
or weakly proliferative endometrium, and not infre-
quently proliferative endometrium. They are rarely
associated with endometrial hyperplasia (15). On the
basis of our previous findings, all EmGD lesions showed
pS53 score of at least 4 to 6, and 87.5% of the EmGD
lesions had more than 20% MIB-1 labeling index (8,15).
Therefore, we used these stainings to further confirm our
morphological diagnosis.

Tissue Handling and Routine Histology

Tissue sections were fixed in 10% buffered formalin
and processed routinely for paraffin embedding. Five-
micron sections for immunohistochemical (IHC) stains
were obtained and placed on Super Plus slides (Fisher
Scientific, Pittsburgh, PA) followed by a section of each
specimen that was stained with hematoxylin and eosin
(H&E) and examined microscopically to confirm the
diagnosis.

Immunohistochemical Analysis

Immunostainings of p53 and MIB-1 were used
because they are useful for the diagnosis of EmGD and
serous EIC (8,15). Monoclonal antibody PAB1801 (Ab-2;
Oncogene Science, Manhasset, NY) is affinity-purified
and recognizes a linear epitope in the human p53 protein
located between amino acids 32 and 79 (17). MIB-1 (Ki-67
paraffin), a mouse monoclonal antibody (IgG1) recogniz-
ing a nuclear antigen expressed in all phases of the cell
cycle except Gg (21), was obtained from Immunotech,
Inc (Westbrook, ME). Immunohistochemical analysis
was performed using the streptavidin-biotin-peroxidase
methodology. p53 and MIB-1 antigens were unmasked
with the heat-mediated antigen retrieval method
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described previously (8,15,22). Visualization was carried
out with diaminobenzidine tetrahydrochloride as the
chromogen. Three UPSC cases with known p53 altera-
tions including p53 overexpression and mutation (17,23)
served as positive controls for p53 IHC. Proliferative
endometrial tissue sections served as positive controls for
MIB-1 staining. Negative controls were carried out by
replacing primary antibodies with class-matched mouse
IgG proteins on parallel sections.

p53 and MIB-1 Staining Assessment and Scoring

Quantitative assessment of IHC results for both p53
and MIB-1 (8,15) was based on distinct nuclear staining.
Overexpression of p53 was scored according to our
previous definition using a 0-to-3-point score system for
percentage of cells stained, intensity, and heterogeneity
in a range of total scores from 0 to 9 (8,15). Intensity was
judged on the basis of a known positive control case,
which was always included in each batch of staining. For
the current study, the positive control case came from a
serous carcinoma with a known p53 mutation and diffuse
strong p53 overexpression (23). Heterogeneity was
defined as nonuniform or sporadic immunostaining
patterns in representative areas. The final score was
calculated by adding the 3 parameters. Occasional
cytoplasmic p53 staining was ignored. The MIB-1
index (percentage of stained cells) was calculated after
counting up to 500 glandular cell nuclei from each case.
No cytoplasmic staining for MIB-1 was noted.

Statistical Analysis

Fisher exact test and x° test were used to compare the
difference of EmGD between UPSC and control groups.
A P <0.05 was considered statistically significant.

RESULTS

Retrospectively Identified EmGDs from
UPSC Group

We have reviewed 250 UPSC cases in this study. The
patients’ age for the UPSC group ranged from 51 to 92
years old with an average age of 67 years. Among the
250 UPSC cases, 215 (86%) had no previous biopsies
within the defined time frame, whereas 35 (14%) had
previous biopsy samples or abnormal Papanicolaou tests
recorded in their pathological reports. Among the 35
cases, 8 had either no H&E slides or tissue blocks for
further evaluation; therefore, they were excluded from
the study. Of the 27 cases for which original slides and
paraffin blocks were available, 9 showed the presence of
EmGD, and 12 had non-EmGD lesions including 6 with

resting endometrium, 5 with EMPs, and 1 with focal
simple hyperplasia without atypia (Table 3).

Among the 9 EmGD cases, 4 involved an EMP, and 5
were present in the loose fragments of the endometrial
biopsy samples. However, 6 (67%) of the 9 were
originally reported as benign, whereas the other 3 as
focal atypia with comments of being favored as reactive
atypia in 2 cases and as “atypical endometrial glands
without malignancy” in 1 case. All 27 cases were further
evaluated by THC stains for p53 and MIB-1 (see later).

Period from the Occurrence of EmGD to UPSC

The period from identifying EmGD to the presence of
a full-blown UPSC ranged from 16 to 98 months with an
average of 33 months. The mean age of patients with
UPSC found to have EmGD in their previous biopsy
samples was 62.2 years with a range from 55 to 86 years.
The relevant patients’ clinicopathologic characteristics
including the results of p53 and MIB-1 immunostains of
these 9 cases are presented in the section of “EmGD Case
Description” and are summarized in Table 2.

Findings from Control Group

We have included 258 benign cases as controls. The
patients’ age for the control group ranged from 50 to 87
years old with an average age of 61 years. All these
patients had a hysterectomy; no endometrial cancer or
other uterine malignancies were present in their surgical
specimens. Pathological findings for the 258 benign uteri
included 21% leiomyomata and/or adenomyosis, 9%
endometriosis within the ovary or in the peritoneal
cavity, 33% benign adnexal tumors, and 37% other
benign conditions. On the basis of available pathological
information, 71 (28%) of 258 patients had at least 1
endometrial biopsy sample more than 3 months before
the hysterectomies. Compared with UPSC group, benign
control group had significantly more numbers of previous
endometrial samples (P = 0.002). After histological
review, the 71 samples were classified into 38 resting
endometrium, including atrophic, weakly proliferative,
proliferative, proliferative with focal secretary changes,
and breakdown associated endometrium, 13 EMP, 11
endometrial hyperplasia without atypia, 2 endometrial
hyperplasia with atypia, 2 chronic endometritis, and 5
endometrium samples with nonhyperplasia-related aty-
pical glandular changes. The latter 5 atypical samples
were further classified as 2 with endometrial breakdown-
associated eosinophilic syncytial changes, 2 with tubal
metaplasia admixed with endometrial breakdown
changes, and 1 with EmGD based on morphological
criteria. Among the 71 biopsy samples, only 29 cases had
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TABLE 2. Summary of retrospectively identified EmGD cases

UPSC Group*

Clinical Previous MIB-1 Interval UPSC
Case No. Age (yrs) Presentation Bx Dx p53 Score Index Bx-Hys Stages Other Comments
1 61 PMB EmGD 7 20% 16 m Ta* EMP+
63 Increased EmGD 6 N/A 17 m Ib Ovarian and breast
abdominal cancer EMP+
presure
3 79 PMB EmGD 6 20% 98 m Ib Carcinosarcoma with
EIC and HRT 6 yr
4 86 Ab pap EmGD 5 20% 21 m Ib HRT 9 yr
5 69 Ab pap EmGD 6 25% 16 m IITa E2 cream 10 yr
6 61 PMB EmGD 8 35% 26 m Ib EMP+
7 55 Ab pap EmGD 6 25% 50 b Breast Cancer
8 72 Ovarian mass  EmGD N/A N/A 29 m IIb Benign serous
cystadenoma
9 59 PMB EmGD 5 35 24 m IIIc Breast cancer
EMP+
Control Group+
Clinical Previous p53 MIB-1 Interval Hysterectomy
Case No. Age (yrs) Presentation Bx Dx Score Index (%) Bx-Hys (m) Findings
1 57 PMB EmGD 0 5 25 Leiomyomata
2 69 Ab pap SSC 3 5 38 PE EMP (5 cm)
3 65 PMB SSC 0 <5 11 WPE Adenomyosis
4 79 PMB ™ 0 <5 57 EMP Ovarian benign
tumor
5 68 Ab pap ™ 4 10 9 Adenomyosis
Ednometrioma

*The age of patients represented the time of TAHBSO performed. Total of 27 cases with prior endometrial biopsies was reviewed. Only 9 were found
to have EmGD lesions. The remaining 18 endometrial samples were morphologically negative for EmGD and corresponding p53 were negative and
MIB-1 indices were less than 20% (data not shown).

FThe total of 29 prior endometrial biopsies was available for IHC stainings. Only 5 cases showed histological abnormalities listed above. The remaining
24 endometrial samples were negative for p5S3 and MIB-1 stainings (data not shown). Age listed in this table represents the age of hysterectomy. Uterine
papillary serous carcinoma staging was based on criteria of the International Federation of Gynecology and Obstetrics. Surgical staging was not performed
for case 1 in the UPSC group; case 2 had a synchronous ovarian clear cell and serous carcinoma and a history of breast cancer; case 3 showed a serous
carcinoma component in a carcinosarcoma; EMP contained lesions of EmGD; N/A: staining results were noncontributory because of loss of targeted areas
in deeper levels. Case 1 in control group showed morphological evidence of EmGD, but subsequent p53 staining was negative. Ab pap indicates abnormal
Papanicolaou tests, including atypical glandular cells of undetermined significance; Dx indicates diagnosis; m, month; Previous Bx Dx, previous
endometrial biopsy diagnosis represented the diagnosis after reviewing the original slides; SSC, surface syncytial change; TM, tubal metaplasia; WPE,
weakly proliferative endometrium.

blocks that were available and adequate for immuno-
stainings. These 29 cases included the 5 atypical samples
that were not associated with hyperplasia. The results of

TABLE 3. Comparison of the number of EmGD cases between
UPSC and benign control groups

No. Total Available

Previous EMB No. EmGD (%) P
UPSC 27 9 (33) 0.005
Control 29 1(3.5)%* -

The number of total biopsy samples represented the number of cases
available for IHC stainings. EMB indicates endometrial biopsy,
including curetting samples obtained 3 months or earlier before the
hysterectomies.

*The 1 EmGD was diagnosed on the basis of morphology alone. The
subsequent immunostainings showed negative p53 staining and low
proliferative indices. Fisher exact test was used to compare the
statistical difference.
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the p53 and MIB-1 stainings for the 29 cases were all
negative. The clinical and pathological data for the 5
typical cases in the control group are summarized in
Table 2. Compared with UPSC group, the benign control
group showed significantly less EmGD lesions from their
prior endometrial samples (P = 0.002).

EmGD Case Descriptions
The details of the case findings are described in the
following.

Case 1

A 61-year-old woman presented with postmenopausal
spotting for 1 month. Her last menstrual period was
8 years ago. She had no history of breast cancer or
hormone replacement therapy (HRT). Her previous
medical history was significant for postmenopausal
bleeding (PMB) 16 months before hysterectomy.
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