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Abstract
Objective—To identify risk factors for endometrial cancer after benign results of endometrial
biopsy or dilatation and curettage (D&C).

Methods—Nested case-control study from Rochester Epidemiology Project data. Among 370
Olmsted County, Minnesota, residents who received an endometrial cancer diagnosis between
1970 and 2008, we identified 90 patients (24.5%) who had previous benign endometrial biopsy or
D&C results (no atypical hyperplasia). We compared them with 172 matched controls who had
benign endometrial biopsy or D&C results without subsequent endometrial cancer.

Results—Using a multivariable, conditional logistic regression model, we found that oral
contraceptive use was protective (odds ratio [OR], 0.18; 95% confidence interval [CI], 0.08-0.45;
P<.001), and personal history of colorectal cancer (OR, 4.44; 95% CI, 1.02-19.31; P<.05),
endometrial polyp (OR, 4.12; 95% CI, 1.40-12.17; P=.01), and morbid obesity (OR, 3.40; 95% CI,
1.18-9.78; P<.03) were independently associated with subsequent endometrial cancer. Compared
with the presence of no risk factor, presence of one and two or more risk factors increased the risk
of endometrial cancer by 8.12 (95% CI, 3.08-21.44) and 17.87 (95% CI, 5.57-57.39) times,
respectively. Assuming a 2.6% lifetime risk of EC, OR’s of 8.12 and 17.87 for 1 and 2 or more of
the 4 afore-mentioned risk factors confer a lifetime risk of approximately 18% and 32%,
respectively.

Conclusion—One-fourth of patients with endometrial cancer had previous benign endometrial
biopsy or D&C results. Personal history of colorectal cancer, presence of endometrial polyps, and
morbid obesity are the strongest risk factors for having endometrial cancer after a benign
endometrial biopsy or D&C result, and oral contraceptive use is the strongest protective factor.
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Introduction
Endometrial cancer (EC) is the most common malignancy arising from the female
reproductive tract in the Western world. In 2012, an estimated 47,130 new cases and 8,010
deaths will be attributed to this disease in the United States (1). Also, the incidence and
death rate of EC have increased in the past several decades (1,2). The identification of
women who are at increased risk of EC may allow early diagnosis, prevention, and a
reduction in the considerable societal burden imposed by EC. In fact, investigators have
shown that application of EC screening and preventive strategies to the entire population of
women is not cost-effective, while targeting high-risk patients may be an effective option
(3-5).

A history of benign breast biopsy is a well-known risk factor for development of breast
cancer and is routinely used for risk stratification (6). Twu and Chen (7) and Gull et al (8)
reported a higher risk of EC in patients undergoing endometrial biopsy (with a benign
diagnosis) when compared with the general population. However, there are no studies that
identify and quantify risk or protective factors for subsequent development of EC after a
benign result on an index endometrial biopsy or dilatation and curettage (D & C) (EB/DC)
in a comprehensive manner. The absence of such studies was confirmed on PubMed and
Ovid search engines.

We undertook the present study to identify risk factors for subsequent development of EC
after a benign result on index EB/DC, using a partial nested case-control study design.

Methods
Study Sample

This study was approved by the Mayo Clinic and Olmsted Medical Center institutional
review boards. The Rochester Epidemiology Project was used to identify patients with EC.
The project is a unique research infrastructure (R01 AG034676) that was established in 1966
and has been used to conduct population-based studies among residents of Olmsted County,
Minnesota. As part of these resources, the medical records are linked and indexed, and
persons in the Olmsted County population with specific diseases may be identified through
retrieval of records with pertinent diagnostic codes (9).

With these resources and careful review of the medical records, we identified 370 patients
who had received a diagnosis of EC between January 1, 1970, and December 31, 2008,
while they were residents of Olmsted County and who had not denied access to their
medical records for research purposes.

Cases
Of the 370 patients initially identified with EC, 101 (27%) had a benign EB/DC before
diagnosis of EC. From these 101 patients, we excluded 11 patients who had simple or
complex atypical hyperplasia in the EB/DC (because of intrinsic high risk of EC), leaving 90
(24.5%) patients for the analysis. Their first benign EB/DC is herein referred to as the index
EB/DC.

Control Subjects
Using institutional databases, we identified all patients with an EB/DC performed at Mayo
Clinic between January 1, 1985 (electronic data not available before 1985), and December
31, 2008, while they were Olmsted County residents, who were age 40 to 85 years and had
not denied access to their medical records for research purposes. These patients were cross-
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referenced with the institution’s medical index to exclude any patient who ever received a
diagnosis of EC or atypical hyperplasia. The remaining pool of control subjects with no EC
but with a benign EB/DC consisted of 7,994 patients. For each of the 90 EC cases with
benign EB/DC, 2 matched control cases with at least as much follow-up after the index EB/
DC as the matched case were randomly identified from the control pool. The matching
criteria included benign vs hyperplasia diagnosis on the EB/DC, age at EB/DC (within ±8
years), and date of the EB/DC (within ±3 years if the EB/DC was performed after 1985).

For this study, the following definition was used for personal history of hereditary
nonpolyposis colorectal cancer (HNPCC)–related malignancy: a personal history of cancer
of the pancreas, colon, rectum, ovary, small bowel, stomach, biliary tract, or brain and
transitional cancers of the urinary tract. Family history of HNPCC-related malignancy was
defined as presence of at least 1 first-degree relative with cancer of the pancreas, colon,
rectum, endometrium, ovary, small bowel, stomach, biliary tract, or brain and transitional
cancers of the urinary tract. This definition satisfied the need of using an easily assessable
and simple variable at the time of the index EB/DC. Also, the inaccuracy of family history
in the identification of patients with HNPCC has been demonstrated before (10).

The following definition was used to categorize a polyp: combined epithelial stromal sessile
proliferation consisting of glands and fibrotic stroma with large and thick-walled arteries
coated by an epithelium surface.

The endometrial biopsy was classified as benign nonspecified when it was defined as benign
by the pathologist but was not better characterized and did not fit in the other pathologic
categories.

Statistical Analysis
Data were summarized using standard descriptive methods, frequency and percentages for
categorical variables, and mean and standard deviation or median and range for continuous
variables. For each factor of interest, a separate conditional logistic regression model was fit
to evaluate the association between the factor and the case-control status. In addition, a
multivariable, conditional logistic model was fit using stepwise and backward variable
selection methods. Associations were summarized using the odds ratio (OR) and the
corresponding 95% confidence interval (CI). All calculated P values were 2 sided and P
values less than .05 were considered statistically significant. Statistical analyses were
performed using the SAS version 9.2 software package (SAS Institute Inc; Cary, North
Carolina).

Results
The final analysis included 90 cases and 172 controls (8 cases had only 1 control each).
Demographic data of the patients are summarized in Table 1. Mean (SD) age at the time of
the index EB/DC was 51.8 (11.0) (range, 17.9-81.8) and 51.9 (10.4) (range, 21.5-80.1)
years, respectively, among cases and controls. The time interval between the index EB/DC
and the diagnosis of EC among cases ranged from 0 to 23.3 years, with a median duration of
6.7 years. Matched controls were selected to have at least as much follow-up as the
corresponding cases, with an overall median of 13.8 years from the date of the index EB/DC
to the date of last follow-up or hysterectomy.

Among the 262 patients, the index EB/DC was performed as part of the work-up of known
nonendometrial disease (eg, uterine fibroids, cervical disease) in 8 patients (3%); by
comparison, in 246 patients (94%), the EB/DC was performed because of known
endometrial diagnoses documented before the EB/DC (eg, prior endometritis) or symptoms
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(bleeding) directly referable to the endometrium itself. Two other patients (1%) had an EB/
DC for screening, and no indication was documented by the clinician for 6 patients. The
method of endometrial sampling for the index EB/DC was available for 247 patients: an
endometrial biopsy in 86 (35%) and a D & C in 161 (65%). Patients who underwent a D &
C at the time of their index EB/DC were 2.1 times more likely to later have EC than patients
who underwent an endometrial biopsy (OR, 2.10; 95% CI, 1.08-4.12; P=.03).

The final pathologic diagnosis of the EB/DC was endometrial hyperplasia without atypia in
16 (19%) of the 85 cases and 37 (22%) of the 170 controls with detailed histologic
information. Histologic diagnoses are summarized in Figure 1. Of the 85 cases, 19 (22%)
had polyps on EB/DC, compared with only 8 (5%) of the 170 controls (P<.001). In
accordance with the study definition, all cases and controls with hyperplasia at the time of
the index EB/DC had a diagnosis of hyperplasia without atypia.

The histologic subtype of the EC that developed after the index EB/DC was endometrioid
(78; 87%), serous (2; 2%), mixed (2; 2%), and unknown (8; 9%). The stages of these ECs
were as follows: stage I, 81 (90%); stage II, 3 (3%); stage III, 5 (6%); and stage IV, 1 (1%).

Colorectal cancer, within cases and controls, was the predominant cancer in personal and
family history of HNPCC-related malignancy. Colon cancer represents 100% (18 patients)
of the cancers related to HNPCC in the personal history and 66% (29 patients) in the family
history.

On univariable analysis, patient weight and body mass index (BMI), nulliparous status,
personal history of HNPCC-related malignancy (100% colorectal cancer), use of unopposed
estrogen therapy, D & C, endometrial polyp, and lack of oral contraceptive (OC) use at the
time of the benign EB/DC were each identified as being significantly associated with
subsequent development of EC (Table 1).

Use of tamoxifen at the time of index EB/DC was almost significantly associated with EC
development (P=.08). Among the 172 control subjects, 1 had a history of tamoxifen use, and
this patient did not have endometrial polyps present on histologic evaluation. Of the 170
control subjects (1 had missing information) who did not have a history of tamoxifen use, 8
(5%) had polyps present on histologic evaluation. Among the 90 cases, 4 had a history of
tamoxifen use and 1 (25%) of these had endometrial polyps. Of the 83 cases (3 had missing
information) that did not have a history of tamoxifen use, 17 (21%) had polyps present on
histologic evaluation.

The following 4 variables were identified as independently associated with subsequent
development of EC on the basis of a multivariable conditional logistic regression model
using variable selection methods: OC use before or at EB/DC (protective factor) (OR, 0.18;
95% CI, 0.08-0.45; P<.001), presence of polyp on histologic evaluation (OR, 4.12; 95% CI,
1.40-12.17; P=.01), personal history of HNPCC-related malignancy (100% colorectal
cancer) (OR, 4.44; 95% CI, 1.02-19.31; P<.05) and BMI of 35 or more (OR, 3.40; 95% CI,
1.18-9.78; P<.03).

We stratified patients on the basis of the number of the 4 independent predictors (BMI ≥35,
no OC use, endometrial polyps, and personal history of HNPCC-related malignancy).
Overall, 86 patients had 1 risk factor, 39 patients had 2, and 7 had 3. Patients with at least 1
risk factor had an 8.12 times higher risk of EC than women without risk factors. The
presence of 2 or more risk factors increased the risk of cancer by 17.87 times (Table 2).
Based on the SEER rates from 2007-2009, there is a 2.6% lifetime risk of EC, in US women
(11). Assuming this lifetime risk estimate is applicable to the cohort of women with a benign
EB/DC with none of the 4 aforementioned risk factors, OR’s of 8.12 and 17.87 for 1 and 2
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or more of the 4 aforementioned risk factors confer a lifetime risk of approximately 18% and
32%, respectively.

Discussion
In this study, we evaluated risk factors associated with EC development after benign EB/
DC. The EB/DC gives pathologic information about the endometrium and is also a surrogate
for identifying women at increased risk of EC. This notion is supported by our data
depicting that approximately 25% of women with EC in our population had already had an
EB/DC in the past showing benign findings (excluding atypical hyperplasia). The cohort of
women who undergo EB/DC is inherently a high-risk subgroup compared with the rest of
the population. These women have had multiple-layer filtering in terms of their risk
stratification by virtue of their history and examination, with an increased probability of EC
development.

In our population, the median time to EC was 6.7 years after an index EB/DC. This long
period provides a potential window of opportunity in which surveillance programs can target
the identification of women who might have had a benign EB/DC and might have 1 or more
risk factors identified in our study (eg, no OC use, personal history of HNPCC-related
malignancy (colorectal cancer), presence of polyp on EB/DC, morbid obesity). Although
some of the risk factors found to be of significance in our study had been already implicated
for the development of EC (12,13), the uniqueness of our findings is that we identified those
risk factors at a time when several steps can be undertaken to address EC prevention. We
suggest that after such high-risk women are identified, a closer follow-up may be performed
to address screening and preventive actions. Steps that can be taken include risk
modification (such as weight loss), routine serial pelvic ultrasonographic scans, targeted
endometrial sampling, administration of OC, or prophylactic hysterectomy. However, we
lack prospective demonstration of the cost-effectiveness of the above suggestions.

Unfortunately, our case-control design and the lack of abstracted clinical information on the
total Olmsted County population who had benign endometrial biopsy between 1970 and
2008 do not allow the precise estimation of the risk of developing EC after benign EB/DC in
our population. For this reason, we opted to use the SEER database for estimating a baseline
risk. According to the SEER database, the lifetime risk of EC in US women is 2.6% (11).
Similarly, it has been reported that the overall risk of development of EC after benign
endometrial sample for post-menopausal bleeding is 2.7% (8), and this is increased to 3.5%
in presence of an endometrial polyp (14). The above estimations have been utilized for
baseline risk of EC in patients with benign EB/DC, and no risk factors. However, lifetime
risks may change according to the age of the patients and presence of risk factors, and our
percentages are only an approximation based on general population data.

In HNPCC syndrome, the lifetime risk of EC may be as high as 60% (15). Our observation
that personal history of HNPCC-related malignancy (colorectal cancer) is a strong risk
factor for EC developing after a benign EB/DC is consistent with the above-mentioned data.

The presence of an endometrial polyp has already been described as a risk factor for EC
(16,17). We demonstrated that the presence of an endometrial polyp in an index EB/DC
increases the risk of EC development by 4.2 times compared with other benign diagnoses.

Our study was not designed to identify any association between tamoxifen and endometrial
polyps. However, despite the small numbers, results of our statistical analysis seem to favor
a direct association between endometrial polyp and future EC, independent of tamoxifen
use.
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We observed that OC use before the benign EB/DC was associated with more than 6-times-
lower likelihood of EC. Similar findings in the general population were reported by other
investigators (18,19): estimated protection with use of OCs ranged from 20% with 1 year of
use to 80% with 10 years. Interestingly, the protective role of OCs may not be observed in
patients with a personal history of HNPCC-related malignancy, because HNPCC-related EC
usually occurs independently of hormonal stimulation (20).

Patients with morbid obesity at the time of benign EB/DC are at increased risk of EC. It is
known that obese patients have more bioavailable estrogens; therefore, they are more
vulnerable to EC type I (21,22). Since obesity is a modifiable risk factor, preventive
strategies and lifestyle changes may have an important effect in this population.

In our study, we excluded patients with atypical hyperplasia for the following reasons: first,
40% to 50% of these patients have concomitant EC (23-24) at the time of diagnosis of
atypical hyperplasia. Second, atypical hyperplasia is a well-recognized risk factor for and
precursor of EC and has been extensively studied (25). Third, most women (80%) (26) with
a diagnosis of atypical hyperplasia may undergo hysterectomy as a primary and preventive
treatment.

In contrast to studies that report equal or better diagnostic efficacy of D & C (27), we
observed that D & C was more likely to be associated with subsequent EC when compared
with Pipelle biopsy. This divergent observation may be related to the time course of our
study, which included early years when office endometrial biopsy was not routinely
performed. In later years, selection bias of high-risk patients having D&C may explain the
discrepancy.

The limitations of our study include its retrospective nature; the lack of detailed information
about progesterone use and history of infertility; the long observation time period, and the
reliance on data collected from a geographically limited area, with relatively homogeneous
populations that have reasonably easy access to medical care. Also, controls and cases were
selected from slightly different time periods because of the unavailability of EB/DC
electronic data before 1985. However, we report a long follow-up period, our data collection
was comprehensive for the population under study, and we monitored all residents of
Olmsted County. Hence, the selection bias in our study is likely minimal. Moreover, the
resources from the Rochester Epidemiology Project provide accurate patient history and a
foundation for population-based studies with comprehensive disease, follow-up, and
outcome information. Although, as seen in previous studies, the interpretation of an EB/DC
(28) may vary depending on pathologists, our study is strengthened by a robust central
pathology review by specialized gynecologic pathologists.

In summary, we have shown that approximately one-fourth of women with EC had a
previous benign EB/DC. Considering the cohort of women who have benign EB/DC
findings, we observed colorectal cancer, presence of a benign endometrial polyp in the
sample, and morbid obesity are strong risk factors for future development of EC, whereas
use of OCs is protective. These data can guide clinicians and patients for efficient and
targeted use of diagnostic or preventive strategies for EC.
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Figure 1.
Benign endometrial biopsy or dilatation and curettage diagnosis in patients and control
participants. The percentage in each group of cases and controls may exceed 100% because
some patients had more than one histologic diagnosis in the same biopsy. Simple
hyperplasia, complex hyperplasia, and unspecified hyperplasia are all without atypia, by
inclusion criteria. Benign unspecified biopsies were defined as benign by the pathologist but
were not better characterized. In addition, they did not fit into the other pathologic
categories.
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Table 1

Variables Assessed for an Association With Future Development of Endometrial Cancer

Variable Controls
(n=172)

Patients
(n=90) P *

Aat menopause, y .24

  No. of patients 137 86

  Mean (SD) 49.8 (4.3) 50.1 (5.2)

BMI, kg/m2† <.04

  No. of patients 168 75

  Fewer than 25 72 (42.9) 24 (32)

  25-29.9 58 (34.5) 22 (29.3)

  30-34.9 22 (13.1) 9 (12)

  35 or more 16 (9.5) 20 (26.7)

  Mean (SD) 27.2 (6.7) 30.2 (9.1)

Weight,kg† <.05

  No. of patients 168 76

  Mean (SD) 71.9 (18.2) 79.4 (24.7)

Type of endometrial sampling† .03

  Missing 11 4

  Biopsy 62 (38.5) 24 (27.9)

  D&C 99 (61.5) 62 (72.1)

Use of metformin† .16

  Missing 2 4

  No 167 (98.2) 81 (94.2)

  Yes 3 (1.8) 5 (5.8)

Use of ET† .008

  No 165 (95.9) 78 (86.7)

  Yes 7 (4.1) 12 (13.3)

Use of tamoxifen† .08

  Missing 1 3

  No 170 (99.4) 83 (95.4)

  Yes 1 (0.6) 4 (4.6)

No. of pregnancies† .06

  Missing 1 4

  0 25 (14.6) 20 (23.3)

  1 or more 146 (85.4) 66 (76.7)

No. of live births† .008

  Missing 1 4

  0 27 (15.8) 25 (29.1)

  1 or more 144 (84.2) 61 (70.9)

Use of OCP† <.001
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Variable Controls
(n=172)

Patients
(n=90) P *

  Missing 4 2

  No 62 (36.9) 63 (71.6)

  Yes 106 (63.1) 25 (28.4)

Use of IUD† ‡

  No 172 (100) 88 (97.8)

  Yes 0 (0) 2 (2.2)

Family history of HNPCC-related

 malignancy†,‡ .10

  No 148 (86.0) 70 (77.8)

  Yes 24 (14.0) 20 (22.2)

Personal history of HNPCC-

 related malignancy†,§ <.03

  No 165 (95.9) 79 (87.8)

  Yes 7 (4.1) 11 (12.2)

Age at menarche, y .69

  No. of patients 71 48

  Mean (SD) 12.9 (1.4) 12.8 (1.4)

Age at first live birth, y .36

  No. of patients 135 55

  Mean (SD) 25.8 (4.8) 24.7 (4.9)

Diabetes mellitus† .21

  Missing 1 4

  No 159 (93.0) 76 (88.4)

  Yes 12 (7.0) 10 (11.6)

Hypertension† .70

  Missing 1 5

  No 132 (77.2) 63 (74.1)

  Yes 39 (22.8) 22 (25.9)

Menopausal status† .10

  Missing 1 2

  No 92 (53.8) 40 (45.4)

  Yes 79 (45.2) 48 (54.6)

Use of COX-2† .19

  Missing 2 1

  No 164 (96.5) 82 (92.1)

  Yes 6 (3.5) 7 (7.9)

Smoking status† .89

  Missing 0 1

  Never 110 (64.0) 56 (62.9)

  Past or current 62 (36.0) 33 (37.1)

Presence of polyp on histologic <.001

Obstet Gynecol. Author manuscript; available in PMC 2013 November 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Torres et al. Page 12

Variable Controls
(n=172)

Patients
(n=90) P *

 evaluation†

  Missing 2 5

  No 162 (95.3) 66 (76.7)

  Yes 8 (4.7) 19 (22.3)

SD, standard deviation; BMI, body mass index; D&C, dilatation and curettage; ET, estrogen therapy; OCP, oral contraceptive pill; IUD,
intrauterine device; HNPCC, hereditary nonpolyposis colorectal COX-2, cyclooxygenase 2.

Data are n(%) unless otherwise specified.

*
Univariable conditional logistic regression model.

†
Before or at the time of the index endometrial biopsy or D&C.

‡
P value could not be determined in the conditional analysis because none of the controls used an IUD before or at the time of the endometrial

biopsy or D&C.

§
Family history of HNPCC-related malignancy: at least one first-degree relative with cancer of the pancreas, colon, rectum, endometrium, ovary,

small bowel, stomach, biliary tract, or brain and transitional cancers of the urinary tract.

∥
Personal history of HNPCC-related malignancy: personal history of cancer of the pancreas, colon, rectum, ovary, small bowel, stomach, biliary

tract, or brain or transitional cancers of the urinary tract. In our series, all patients had colorectal cancer.
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Table 2

Estimated Risk of Endometrial Cancer Developing After an Index Endometrial Biopsy or Dilatation and
Curettage, Based on Number of Risk Factors

No. of Risk Factors* Odds Ratio (95% CI) P

None (n=102) 1 (reference)

1 (n=86) vs none 8.12 (3.08-21.44) <.001

2 or more (n=46) vs none 17.87 (5.57-57.39) <.001

CI, confidence interval.

*
Risk factors are: 1) lack of use of oral contraceptives; 2) personal history of hereditary nonpolyposis colorectal cancer–related- malignancy (in our

series, all patients had colorectal cancer); 3) presence of endometrial polyp at the time of the index endometrial biopsy or dilatation and curettage;

and 4) body mass index 35 kg/m2 or higher.
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