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Abstract
Objective: Gynaecologic benign diseases such uterine fibroids share similar pathogeneses with
endometrial and ovarian cancers. Whether a history of uterine fibroids increases the risk of developing
endometrial or ovarian cancers is controversial, due to uterine fibroids was self-reported in those
studies.
Methods: In our current case-control study, 268 women with endometrial cancer and 108 women with
ovarian cancer were included. In addition, 500 women without gynaecological cancers were randomly
selected as a control group. Uterine fibroids in both groups were clinically diagnosed by pelvic
examination and ultrasound. Data on age, parity, gravida, stages of cancers and history of uterine fibroids,
endometriosis and adenomyosis were collected from hospital database.
Results: After adjusted age and parity, the odds of women with history of uterine fibroids or
endometriosis were lower in women with endometrial cancer than controls (odds ratio: 0.148, 95% CI:
0.097, 0.225, or 0.360, 95% CI: 0094, 1.381, respectively). The odds of women with a history of uterine
fibroids or endometriosis were lower in women with ovarian cancer than controls (odds ratio: 0.141,
95% CI: 0.085, 0.235, or 1.057, 95% CI: 0.377, 2.963, respectively). However, the odds of women with a
history of adenomyosis were higher in women with endometrial or ovarian cancers than controls (odd
ratio: 3.757, 95% CI: 1.858, 7.599 or 2.341, 95% CI: 1.086, 5.045, respectively).
Conclusion: Our observational data suggested that uterine fibroids or endometriosis may be not
associated with the increased risk of developing endometrial or ovarian cancer. However, a history of
adenomyosis may do.
Key words: uterine fibroids; endometriosis; adenomyosis; endometrial cancer; ovarian cancer

Introduction
Endometrial and ovarian cancers are the sixth
and seventh-most common cancers in women,
respectively (World Cancer Report 2014), and the
incidence of endometrial and ovarian cancers has
been significantly increasing across all ethnicities
worldwide since last decade [1,2]. Although the
underlying mechanism of endometrial and ovarian
cancers are still not fully understood, most risk factors

for endometrial cancer involve high levels of
estrogens and an estimated 40% of endometrial cancer
are thought to be associated with obesity (World
Cancer Report 2014). In addition, the Million Women
Study also suggested that estrogen replacement
therapy for post-menopausal women can increase
their risk of developing ovarian cancer. These studies
suggested that increased estrogen levels are one of the
http://www.jcancer.org
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main risk factors for developing endometrial and
ovarian cancers.
Uterine fibroids are non-cancerous growths of
the uterus that often appear at reproductive age. It has
been reported that 20% to 80% of women develop
uterine fibroids by the age of 50 [3-6]. However,
approximately 50% of women with uterine fibroids
have no clinical symptoms, such as abdominal pain,
anemia and increased menstrual bleeding [4,7]. Uterine
fibroids are dependent on estrogen and progesterone
to grow [8-10]. A study has reported that the risk of
obese women developing uterine fibroids is 2-3 times
greater than women with normal body mass indices
[10]. Endometriosis and adenomyosis are another two
common gynaecologic benign diseases and affect 7%
to 15% and 5% to 70% of all women at reproductive
age, respectively [11,12]. Many cases of endometriosis
and adenomyosis were asymptomatic [13]. Prolonged
exposure of estrogen is thought to be a risk factor for
endometriosis [14].
It has been reported that uterine fibroids or
endometriosis shares some common pathogeneses
with endometrial or ovarian cancer, including some
clinical
characteristics
and
symptoms
[15].
Consequently, this commonality suggests that there is
an association between history of uterine fibroids or
endometriosis and the development of endometrial or
ovarian cancers. Studies have suggested that uterine
fibroids and/or endometriosis increased the risk of
developing both endometrial and ovarian cancers
[16-20]. However, another study reported that uterine
fibroids were not associated with an increased risk of
endometrial cancer (http://www.mayoclinic.org/
diseases-conditions/uterine-fibroids/symptoms-caus
es/dxc-20212514/).
The incidences of endometrial and ovarian
cancers vary by ethnicity, with the Asian population
having lower incidences of endometrial and ovarian
cancers [21]. The difference in the incidence of
endometrial and ovarian cancers may result in
differences in clinical characteristics and pathological
parameters by ethnicities. Our previous studies
reported that endometrial and ovarian cancers occur
more frequently in Chinese women before menopause
[22-24], whilst 75% of endometrial and ovarian
cancers occur after menopause in Caucasians [25].
Our recent unpublished data also showed differences
in clinical characteristics and pathological parameters
in breast cancer between Chinese and New Zealand
Europeans.
Given the differences in clinical and pathological
parameters in endometrial and ovarian cancers by
ethnicity, we hypothesise that the association of
uterine fibroids or endometriosis with endometrial or
ovarian cancers may vary between Chinese women
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and Caucasians. Therefore, we undertook this study
to investigate whether uterine fibroids, endometriosis
or adenomyosis increases the risk of developing
endometrial and ovarian cancers in the Chinese
population.

Methods
This study was approved by the Ethics
Committee of Women Maternity and Child Health
Hospital, Nanjing Medical University, China. We
performed a case-control analysis.

Study populations
A total of 268 women who were diagnosed with
endometrial cancer and 108 women who were
diagnosed with ovarian cancer from January 2013 to
December 2016 from Wuxi Maternity and Child
Health Hospital, Nanjing Medical University, China
were all included. In addition, during the study
period, 4370 women without gynaecological cancers
were admitted to inpatient clinics in our hospital, out
of which 500 patients were randomly selected as a
control group by using Microsoft Excel (2013 version).
Data on age at diagnosis of endometrial or
ovarian cancers, stage of endometrial or ovarian
cancers, status of menopause, history of hypertension,
diabetes and history of uterine fibroids or
endometriosis or adenomyosis were collected from
the hospital’s electronic database. Parity and gravida
were also collected. Uterine fibroids in both groups
were clinically diagnosed by gynaecological
examination and ultrasound after admission to the
hospital.
Endometriosis is diagnosed by physical pelvic
examination and transvaginal ultrasound or magnetic
resonance imaging (MRI) and is confirmed by
histology with the presence of endometrioid glands
and stroma, in addition to the clinical signs and
symptoms. Adenomyosis is confirmed by histology,
when the presence of endometrial tissue more than
2.5 mm below the endomyometrial junction or a JZ
thickness of more than 12 mm according to the
previous study [26], in addition to physical
examination, transvaginal ultrasound or magnetic
resonance imaging (MRI).

Data analysis and statistical analysis
Age at diagnosis was expressed as median and
range. We used conditional logistic regression to
estimate the odds ratio (OR) 95% confidence intervals
(CI) for the association of uterine fibroids, or
endometriosis or adenomyosis and risk of developing
endometrial or ovarian cancer. We adjusted age at
diagnosis and parity for all models. Statistical
analyses were performed using SAS (v.9.4, SAS
http://www.jcancer.org
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Institute, Cary, NC, USA) and a two-tailed type 1
error rate of 0.05 as the threshold for statistical
significance.

Results
General characteristics of the study population
The general characteristics of study participants
are summarised in Table 1. The median age was 54
(range 29-85) years in women with endometrial
cancer, 50 (range 19-74) years in women with ovarian
cancer and 41 (range 19-85) years in women in the
control group. The age in controls were significantly
younger than either women with endometrial or
ovarian cancer (p<0.0001). There were less
menopausal women in controls group, compared to
endometrial cancer (12.8% vs 61%, p<0.0001) or
ovarian cancer (12.8% vs 37%, P<0.0001). More
women in endometrial or ovarian cancer group had
live births, compared to controls (97% vs 79%,
p<0.0001, or 89% vs 79%, p=0.0037). More women in
endometrial cancer group had a history of pregnancy,
compared to controls (97% vs 85%, p<0.0001). While
there was no difference in gradvida between women
with ovarian cancer and controls (90% vs 85%,
p=0.0324).
Table 1. Clinical characteristics of study population
Endometrial
cancer (n=268)
Age at diagnosis (years,
median/range)
Menopause Status at
diagnosis (number, %)
Parity (number, %)
P=0
P=1
P≥2
Gravida (number, %)
G=0
G=1
G≥2
Stage (number, %)
Ia or IB
IIa or IIB
III
IV

Controls
(n=500)

P value (Chi
square)

54 (29-85)

Ovarian
cancer
(n=108)
50 (19-74)

41 (19-85)

P<0.00001

165 (61%)

43 (37%)

64 (12.8%) P<0.00001

9 (3%)
153 (57%)
106 (40%)

12 (11%)
67 (62%)
29 (27%)

106 (21%)
314 (63%)
82 (16%)

P<0.00001

7 (3%)
31 (11%)
230 (86%)

11 (10%)
23 (22%)
74 (68%)

76 (15%)
88 (18%)
335 (67%)

P<0.00001

212 (79%)
20 (7.5%)
33 (12.4%)
3 (0.1%)

58
22
20
8

N/A

N/A

Association of uterine fibroids or adenomyosis
or endometriosis and endometrial cancer
Of 268 women with endometrial cancer, there
were 61 (23%) cases with history of uterine fibroids, 30
(12%) cases with history of adenomyosis and 4 (1.5%)
cases with history of endometriosis (Table 2). While in
controls, there were 320 (64%) cases with history of
uterine fibroids, 23 (4%) cases with history of
adenomyosis and 23 (4%) cases with history of
endometriosis (Table 2). Because age and parity are

associated with developing endometrial cancer, we
then adjusted these factors for further analysis. The
adjusted odds ratio of women with history of uterine
fibroids developing endometrial cancer was 0.148
(95% CI: 0.097, 0.225, p<0.0001). The adjusted odds
ratio of women with history of adenomyosis
developing endometrial cancer was 3.757 (95% CI:
1.858, 7.599, p=0.0002). The adjusted odds ratio of
women with history of endometriosis developing
endometrial cancer was 0.360 (95% CI: 0094, 1.381,
p=0.1362).
Table 2. Association of uterine fibroids, endometriosis and
adenomyosis and endometrial cancer

Uterine
fibroids
Adenomyosis
Endometriosis

Endometrial cancer
(n=268)
61 (23%)

Controls
(n=500)
320 (64%)

Odds Ratio (95%
CI)*
0.148 (0.097, 0.225)

30 (12%)
4 (1.5%)

23 (4%)
23 (4%)

3.757 (1.858, 7.599)
0.360 (0.094, 1.381)

*Odds ratio was adjusted by age at diagnosis and parity; CI: confidence intervals.

Association of uterine fibroids or adenomyosis
or endometriosis and ovarian cancer
Of 108 women with ovarian cancer, there were
23 (21%) cases with a history of uterine fibroids, 12
(11%) cases with a history of adenomyosis and 5
(4.6%) cases with a history of endometriosis (Table 3).
Because age and parity are associated with
developing ovarian cancer, we then adjusted these
factors for further analysis. The adjusted odds ratio of
women with a history of uterine fibroids developing
ovarian cancer was 0.141 (95% CI: 0.085, 0.235,
p<0.0001). The adjusted odds ratio of women with a
history of adenomyosis developing ovarian cancer
was 2.341 (95% CI: 1.086, 5.045, p=0.0299). The
adjusted odds ratio of women with a history of
endometriosis developing ovarian cancer was 1.057
(95% CI: 0.377, 2.963, p=0.9162).
Table 3. Association of uterine fibroids, endometriosis and
adenomyosis and ovarian cancer
Ovarian cancer
(n=108)
Uterine fibroids 23 (21%)
Adenomyosis
12 (11%)
Endometriosis
5 (4.6%)

Controls (n=500)

Odds Ratio (95% CI)*

320 (64%)
23 (4%)
23 (4%)

0.141 (0.085, 0.235)
2.341 (1.086, 5.045)
1.057 (0.377, 2.963)

*Odds ratio was adjusted by age at diagnosis and parity; CI: confidence intervals.

Discussion
In this case-control study with a Chinese
population, we found that a history of uterine fibroids
or endometriosis was not associated with an increased
risk of developing endometrial cancer or ovarian
cancer. However, a history of adenomyosis was
associated with an increased risk of developing both
http://www.jcancer.org
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endometrial and ovarian cancers.
Uterine
fibroids,
endometriosis
and
adenomyosis are the most common gynaecological
diseases in women at reproductive age. The
prevalence of uterine fibroids varied widely from 20%
to 80%, regions and ethnicity dependent [3-6].
Recently there is a trend toward non-surgical
management of uterine fibroids, providing an
alternative to hysterectomy worldwide. This could
result in a clinical challenge: how to assess whether
uterine fibroids predisposes women to develop
endometrial cancer later on in life. It is well known
that uterine fibroids shares common pathogenesis,
some clinical characteristics and pathological
parameters with endometrial cancer. Few studies
reported that uterine fibroids increased the risk of
developing both endometrial and ovarian cancers
[16-20]. However, another study reported that uterine
fibroids were not associated with an increased risk of
developing endometrial cancer (http://www.
mayoclinic.org/diseases-conditions/uterine-fibroids
/symptoms-causes/dxc-20212514/). In our current
study, we also found that uterine fibroids did not
increase the risk of developing endometrial cancer.
The odds of women with a history of uterine fibroids
were lower among women with endometrial cancer
than among controls (adjusted odds ratio 0.148, 95%
CI: 0.097, 0.225). This finding may indicate that a
history of uterine fibroids was a protective factor for
developing endometrial cancer in our study
population. The lack of a control group in some
case-control studies could contribute to the
controversial findings in the literature. In those
case-control studies [16-18], a history of uterine
fibroids in cases and controls were self-reported in
questionnaires, which could result in a recall bias.
This is because up to 50% of women with uterine
fibroids have no clinical symptoms [4,7] and the
prevalence of uterine fibroids is higher in the general
population when pelvic examination and ultrasound
are included (reviewed in [6]). Importantly, in Wise’s,
Fortuny’s or Brinton’s study [16-18], the prevalence of
uterine fibroids in controls was 37% in black women,
20% in white women, and 2.2% in Danes (Table 4).
The prevalence of uterine fibroids reported in those
studies were significantly lower than what other
studies reported in the literature, where the estimated
cumulative incidence of uterine fibroids by age 50
years was 80% for black women and 70% for white
women [4]. The lower prevalence of uterine fibroids
in controls reported in those studies could be
explained if a large number of those women were not
clinically diagnosed with uterine fibroids. In our
current study, uterine fibroids in both groups were
confirmed by pelvic examination and ultrasound,
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when the women were admitted to hospital. The
prevalence of uterine fibroids in our control cohort
was 64%, which is similar to the prevalence of uterine
fibroids in the general population as reported in the
literature. To better understand the association
between uterine fibroids and the risk of developing
endometrial cancer, further study is needed.
Table 4. Comparison of prevalence of uterine fibroids between
our study and other studies reported in the literature

Brinton’s
study [16]
Fortuny’s
Study [17]
Wise’s study
[18]
Our study

Ethnicity

Percentage of uterine
fibroids in women with
endometrial cancer (%,
lower CI; upper CI)

Danes

7.2% (5.92%; 8.71%)

Percentage of uterine
fibroids in women
without endometrial
cancer (%, lower CI;
upper CI)
2.2% (2.01%, 2.19%)

White women 29% (24.83%; 33.25%)
(85%)
Black women 53% (47.51%; 59.92%)

20% (16.36%; 23.64%)

Chinese
women

64% (59.79%; 68.21%)

22.7% (17.8%; 28.25%)

37% (37.33%; 37.56%)

The association of uterine fibroids and ovarian
cancer has rarely been reported [16]. In our current
study, we found that uterine fibroids was not
associated with increased risk of developing ovarian
cancer, as opposed to Brinton’s study which reported
that uterine fibroids increased the risk of developing
ovarian cancer [16]. As we discussed above, the
controversial results between the two studies could be
because of the self-reporting of uterine fibroids in
Brinton’s study, while in our current study, uterine
fibroids was diagnosed by pelvic examination and
ultrasound after women were admitted to hospital.
In addition to uterine fibroids, because
endometriosis also shares common pathogenesis with
endometrial or ovarian cancer [15], some studies
suggested that endometriosis could increase the risk
for developing endometrial and ovarian cancer [16,
17,27]. This association was strongly related to the
subtypes of ovarian cancer [28]. However, in our
current study, we found that a history of
endometriosis was not associated with an increased
risk for developing either endometrial or ovarian
cancer. The clinical symptoms of endometriosis can be
non-discriminatory, and the initial indication of this
disease is normally based on a constellation of
symptoms such as dysmenorrhea and chronic pelvic
pain [13]. This can result in a missed diagnosis or false
diagnosis of endometriosis [29]. Therefore, recall bias
can be a limitation of all these studies.
Adenomyosis is another common gynaecological
disease in women at reproductive age. Although
adenomyosis is generally considered a benign
condition with no increased risk for developing
cancer, the endometrial tissue within the myometrium
could develop endometrioid adenocarcinoma, with
http://www.jcancer.org
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potentially deep myometrial invasion [30]. Studies
have reported that a history of adenomyosis
significantly increased the risk of developing
endometrial cancer [27, 31-33]. In our current study,
we also found the odds of women with a history of
adenomyosis were around 4 times higher among
women with endometrial cancer than the controls. A
history with adenomyosis may be a risk factor of
developing endometrial cancer (Adjusted odds ratio
3.757; 95% CI: 1.858, 7.599). However, the association
of adenomyosis and ovarian cancer has not been fully
investigated. A recent study reported that
adenomyosis did not increase the risk of developing
ovarian cancer [33]. Opposed to that study [33], we
found that adenomyosis also significantly increased
the risk of developing ovarian cancer. After adjusting
for age and parity, the odds of women with a history
of adenomyosis were around 2.3 times higher in
women with ovarian cancer than the controls
(adjusted odds ratio 2.341; 95% CI: 1.086, 5.045).
However, in Yeh’s study [33], parity was not adjusted.
It is well known that parity is significantly associated
with the development of ovarian cancer.
Adenomyosis is characterized by the abnormal
presence of endometrial tissue (glands and stroma)
within the myometrium with a maximum junctional
zone thickness of 12mm (reviewed in [34]). As the
condition of adenomyosis is estrogen-dependent, it
can cause menstrual disorder. It is well known that
high levels of estrogen and menstrual disorder are
associated with the risk of developing endometrial
and ovarian cancers. Taken together our data suggest
that a history of adenomyosis could potentially
influence the prognosis of the development of
endometrial and ovarian cancers.
There are some limitations in our current study.
Firstly, this study was done in a single university
teaching hospital. The regional difference may result
in a bias. Secondly, due to our sample size of women
with cancer, we were not able to analyse the
association of adenomyosis with different subtypes of
ovarian cancer. Thirdly, due to the unavailability of
data, we were not able to analyse the association
between time of adenomyosis diagnosis and ovarian
cancer diagnosis. This association needs to be
investigated in the future. In addition, the underlying
mechanism of adenomyosis increasing the risk of
development endometrial and ovarian cancer is
required for future investigation.
In conclusion, in this study with a relatively
large sample size, we found that a history of uterine
fibroids or endometriosis may not be associated with
developing endometrial cancer or ovarian cancer.
However, a history of adenomyosis significantly may
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associate with increased risk of developing both
endometrial and ovarian cancers.
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