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Background: Fibroids are the most common pelvic tumors in females,
affecting approximately 30%—-50% of women of fertility age. In-
trauterine devices (IUDs) are widely used in the world. Copper-1UDs
which are one of the common causes of intrauterine chronic inflam-
mation mightcreate a suitable microenvironment for fibroid growth.
This study aimed to find an answer to investigate whether there is
an association between fibroids and copper (Cu) T-IUD use. Meth-
ods: This cross-sectional study was conducted with 788 participants.
The participants were divided into two groups based on fibroid pres-
ence (study group) or absence (control group). For this study, usage
of IlUDs was defined as Cu T-IUD use for at least one year. Medical
and obstetric history, oral contraceptive (OC) and/or IUD use and du-
ration of use, as well as smoking, were questioned. Results: In partic-
ipants who had fibroids, IUD use was found to be statistically signif-
icantly higher (55.5% vs 43.4%) (P = 0.001). In addition, according to
multiple logistic regression analysis, having fibroids was found to be
significantly related to age, number of abortions, smoking, and du-
ration of Cu T-IUD use. A statistically significant correlation was not
found between fibroid diameter, parity, and duration of OC use; how-
ever, a statistically weak correlation was found between fibroid size
and duration of Cu T-lUD use. Conclusions: This study points to the
association of Cu T-IUD use, inflammation, and fibroids. Our results
can provide a steppingstone for the development of additional stud-
ies investigating this hypothesis. If inflammation is the preliminary
eventand copper|UDs cause inflammation, preventive health strate-
gies may be implemented to lessen the possibility of fibroid develop-
ment.
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1. Introduction

Uterine fibroids are the most common pelvic tumors in
females, affecting approximately 30%-50% of fertility-age
women [1-4]. Originating from smooth muscle cells in the
myometrium, fibroids are composed of collagen, fibronectin,
and proteoglycan [5]. Most fibroids are asymptomatic; how-
ever, patients may have symptoms of bleeding, pain, and a
sense of pressure [6]. Uterine hemorrhage-related anemia,
infertility, and recurrent pregnancy losses have also been re-
lated to fibroids. As such, uterine fibroid-related hemorrhage
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and pain may seriously impact a woman’s quality of life and
can lead to a severe public health problem. In addition to be-
ing the most common cause of hysterectomies, many women
undergo myomectomies each year [6, 7]. All these factors
lead to fibroids being responsible for a heavy economic bur-
den.

The etiology of fibroids is still not clear despite many stud-
ies investigating the complex pathophysiology. Genetic and
environmental factors, inflammation, steroid hormones, and
growth factors are considered to affect the fibrotic process
and angiogenesis in fibroid growth [8]. Copper (Cu) T-380A
IUDs that effectively provide long-term, reversible contra-
ception are widely preferred among women in developing
countries [9-11]. Intrauterine foreign bodies lead to an in-
flammatory response in the uterus by inducing an inflamma-
tory reaction via macrophages and leukocytes. Protic et al.
[12] showed the presence of inflammatory cells in uterine fi-
broid tissues and suggested chronic inflammation as a poten-
tial abnormal tissue regeneration of myofibroblasts. It has
been suggested that uterine irritation (menstruation, infec-
tion, DNA damage, use of talc, and IUDs) can initiate an in-
flammatory state in which increased cytokines, chemokines,
and growth factors stimulate fibrous tissue formation and
also smooth cell proliferation, causing fibroid formation [13].
Thus, Cu IUDs, which are a common cause of intrauterine
chronic inflammation, might create a suitable microenviron-
ment for fibroid growth. This study aimed to find an an-
swer to investigate whether there is an association between
fibroids and Cu IUD use.

2. Material and methods

This cross-sectional study was conducted with 788 par-
ticipants admitted to the Family Planning Outpatient Clinic
between December 2018 and October 2019. Women who
applied to the family planning clinic for routine care, hav-
ing information about contraception or smear control were
included. Cases and controls were selected from the same
population having a similar likelihood of a fibroid diagnosis.
Participants were divided into two groups based on fibroid
presence (study group) or fibroid absence (control group).
IUD usage was defined as Cu-T 380A IUD use for at least one
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year. The medical records of the participants were checked.
Patients who had fibroids before IUD insertion, in addition
to those having hormone therapy, gynecologic surgery, ma-
lignancy, adenomyosis, a history of pelvic inflammatory dis-
ease (PID), genital infection, endometriosis, ovarian diseases,
Levonorgestrel IUD use, or multiple uterine fibroids were ex-
cluded from the study. Demographic characteristics, medical
and obstetric history, oral contraceptives (OC) and/or IUDs
use, and smoking status were questioned. Smoking status was
assessed as never smoked or smoked at least one pack/year.
The size and location of fibroids were measured by two clin-
icians. Ultrasound examinations were performed with a
Mindray DC-80A trans-vaginal 3.5 MHz transducer (Min-
dray Bio-Medical Electronics Co., Ltd., Shenzhen, China).
The International Federation of Gynecology and Obstetrics
(FIGO) classification system was used for evaluation [14].

The study was approved by the Local Ethics and Clini-
cal Investigation Committee. The sample size was calculated
by the simple random sampling method. Informed consent
was obtained from all patients. Statistical analyses were made
using the Statistical Package for the Social Sciences (SPSS;
Version 22.0, IBM, Chicago, IL, USA). The normality distri-
bution of the data was evaluated with a Shapiro-Wilks test.
Descriptive statistics (mean, standard deviation, frequency)
were provided. A Chi-square test was used for comparison
of qualitative data and Student’s #test was used for normally
distributed variables. Associations between the normally dis-
tributed data were tested by Pearson correlation analysis. The
Enter option was used in multiple logistic regression analy-
ses of the association between fibroid status and independent
variables. Fibroid status was divided into those with (1) or
without (0) fibroids as a dependent variable. Independent
variables were age, number of abortions, smoking status, du-
ration of IUD use, parity, and OC use. P < 0.05 was consid-
ered statistically significant.

3. Results

This study initially included 840 participants, but 52
women were excluded due to having hormone therapy, PID,
multiple fibroids, or gynecologic surgery. Of the remaining
788 participants, the mean ages of women in the study and
control groups were 45.7 £ 7.6 years and 43 =+ 8.3 years, re-
spectively. The mean parity and abortus number were higher
in the study group (P = 0.004, P = 0.012; P < 0.05). Of par-
ticipants, 25.8% (n = 200) had smoked during some period
of their lives. There was no significant difference between
groups in terms of OC history (P = 0.406; P > 0.05). The
demographic characteristics of groups are shown in Table 1.

Of the participants, 49.1% (n = 387) had IUDs. The mean
duration of Cu IUD use was 9.14 &£ 6.29 years. After [UD
insertion, participants were followed up annually. Overall,
344 women had fibroids and 444 women did not. The size
of fibroids varied between 5-120 mm (mean 31.36 + 18.86
mm).

In women who had fibroids, [IUD use was found to be sig-

Table 1. Demographic characteristics of groups.

Fibroids
Yes No P value
Mean + SD Mean + SD
Age (years) 45.7+7.6 43+83 10.000%
Parity 23+13 2113 10.004*
Abortus 04+08 0.2%06 10.012*
Body mass index 283+53 27.2+53 10.015*
Oral contraceptive use  n (%) n (%)
Yes 55 (16) 81(18.2) 20.406
No 289 (84) 444 (81.8)

LStudent’s t-test; 2Chi-square test, * P < 0.05; **P < 0.001.

Table 2. Association of fibroids with intrauterine device use.

NoIUD use  CulUD use
P value
n (%) n (%)

Study G: 153 (44.5 191 (55.5
v o (44 (55.5) 10.002*

Control Group 248 (55.9) 196 (44.1)

Submucosal (FIGO 1 + 2) 20 (51.3) 19 (48.7)
Intramural (FIGO 3 + 4) 85 (40.1) 127 (59.9) 1o.117

Subserosal (FIGO 5 + 6) 48 (51.6) 45 (48.4)

1Chi—square test; *P < 0.05.
FIGO, International Federation of Gynecology and Obstetrics.

nificantly higher (55.5% vs 44.1%) (P = 0.002; P < 0.05) (Ta-
ble 2). A statistically significant weak correlation was found
between fibroid size and duration of IUD use (Table 3); how-
ever, having fibroids was found to be significantly related to
the duration of IUD use (P = 0.039; P < 0.05) in multiple
logistic regression analysis (Table 4). No statistically signif-
icant difference was found between those who had submu-
cosal, intramural, and subserosal fibroids regarding IUD use
(P =0.117; P > 0.05) (Table 2).

Having fibroids was found to be significantly related to
age, number of abortions, smoking status, and duration of
IUD use in multiple logistic regression analysis (Table 4). A
statistically significant relationship was not found between
having fibroids and parity, or duration of OC use (Table 4). A
negative and statistically insignificant correlation was found
between fibroid size and duration of OC use (Table 3).

In multiple logistic regression analysis, having fibroids
was found to be significantly related to smoking (P = 0.002;
P < 0.05). No statistically significant difference was found
between participants who had submucosal, intramural, and
subserosal fibroids regarding smoking status (P = 0.083; P >
0.05).

4. Discussion

Uterine fibroids are found in connection with a fibrotic
disorder characterized by increased wound healing and ele-
vated collagenous extracellular matrix (ECM) [15, 16]. Fi-
broids are an important public health issue, as they are very
common and one of the most common reasons for hysterec-
tomies and a primary cause of morbidity in premenopausal
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Table 3. Correlation between fibroid diameter and study
variables.

Fibroid diameter (mm)

Parity r 0.03
P 0.615

OC duration (years) r -0.09
P 0.106

Cu IUD use (years) r 0.11
P 0.046*

Pearson Correlation Analysis; *P < 0.05.

OC, Oral contraceptive; [UD, Intrauterine device.

Table 4. Parameters related to fibroids in logistic regression
analysis N = 788.

Variables Betavalue OR  95% CI P value
Age 0.037 1.04 1.02-1.06 0.000*
Parity 0.045 1.05 0.92-1.19 0.486

Abortus 0.278 1.32 1.06-1.64 0.013*
Smoking 0.552 1.74 1.22-2.48 0.002*
OC use duration (years) -0.029 097 0.91-1.04 0.377

Cu IUD use duration (years) ~ 0.025  1.03 1.00-1.05 0.039*

Hosmer-Lemeshow goodness-of-fit test P = 0.326, Nagelkerke R? =
0.08.
OC, Oral contraceptive; IUD, Intrauterine device; *P < 0.05.

women [6, 7]. Although there have been many studies in re-
cent years on the pathophysiology of fibroids, the etiology is
still not understood. This study found that the percentage of
Cu IUD use was higher in women who had fibroids (55.5% vs
43.4%) (P = 0.001). In addition, having fibroids was found to
be significantly related to age, number of abortions, smoking,
and duration of Cu IUD use.

Currently, it has not been identified exactly which fac-
tors play a role in the initiation of the transformation of my-
ometrial cells into fibroids and how this process is regulated.
Factors likely to be responsible for initiating nonhereditary
genetic changes in fibroids include intrinsic abnormalities
of the myometrium, elevated estrogen receptors in the my-
ometrium, hormonal changes, and responses to ischemic in-
jury during menstruation or inflammation [5]. Injury and
repair processes due to the menstrual cycles are thought to
affect myometrial stem cells which become dysregulated and
transform into fibroid smooth muscle [17].

Wegienka et al. [13] suggested a hypothesis that could
explain the role of inflammation in fibroid formation. Ac-
cording to this hypothesis, uterine irritation (menstruation,
infection, DNA damage, talc, IUD use) is the first stage
that initiates the inflammatory state. Increased cytokines,
chemokines, and growth factors stimulate fibrous tissue for-
mation and also smooth muscle cell proliferation, causing fi-
broid formation [13]. It is suggested that inflammation plays
a role in tissue repair and remodeling by affecting endome-
trial receptivity [18]. Chronic inflammation leads to abnor-
mal tissue regeneration, overproduction of ECM proteins,
and fibroid growth.
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In their study, Protic et al. [12] showed the presence
of inflammatory cells in uterine fibroids that induce exces-
sive ECM production, tissue remodeling, and fibroid growth.
They found the presence of an increased number of Cluster of
Differentiation 68 (CD68) positive macrophages in fibroids
alongside high amounts of myofibroblasts and collagen. The
information they found in their study supports the hypothe-
sis about the relationship between inflammation and fibroid
formation. They suggested that fibroids originate from stem
cells that are present in the uterus and are activated by an
unknown inflammatory stimulus [12]. Smooth muscle cells
respond to injury and ischemia with increased cell prolifera-
tion and ECM production, due to the release of growth fac-
tors such as transforming growth factor-beta (TGF-(3). It has
been shown that the TGF-/3, which has both mitogenic and
fibrogenic features, is excessively produced in uterine fibroids
[15, 19].

Itisknown that IUDs used worldwide are a common cause
of intrauterine chronic inflammation [20]. The global rate of
IUD wuse is approximately 12% [21]. Their insertion is per-
formed in family planning clinics without any charge. Since
it is the most preferable contraceptive method among Turk-
ish women, the IUD rate of use was higher (49.1%) in our
study. Intrauterine foreign bodies induce inflammatory re-
actions through macrophages and leukocytes that travel to
the uterus. A sterile inflammatory reaction develops when
the uterus is subjected to a foreign body. This effect begins
just after the application and rapidly disappears after IUD
removal. Local irritation and pressure effects due to IUDs
also lead to intense inflammatory responses and various re-
active cytological changes [20]. Copper significantly changes
endometrial cell mechanisms. Endometrial edema, vascular
congestion, and necrosis develop through I[UD-induced local
inflammatory effects, and pseudo-decidualization develops,
particularly with copper IUDs [20]. Enzymatic and prolifer-
ative activities change and cytotoxic inflammatory responses
increase [22]. Ammili et al. [2] detected that interleukin 1
beta (IL-1/3) and tumor necrosis factor-alpha (TNF-) levels
were high in the late secretory phase and IL-6 levels were high
in the proliferative early secretory phase in [UD-subjected
endometrial samples. The expression of IL-1, IL-6, and TNF-
« was found to be associated with the pathophysiology of
uterine fibroids [15].

Faerstein et al. [23] concluded in his study that there was
a fivefold increased risk of fibroids in cases where IUD use
was reported to be discontinued due to infection. Stewart et
al. [24] suggested intrauterine injury as a source of fibroid
formation, as it causes inflammation and an infectious agent
may have a role in this injury, especially for submucosal fi-
broids. In our study, the rate of IUD use in women with fi-
broids (55.5%) was found to be statistically and significantly
higher than those without fibroids (43.4%) (P = 0.001; P <
0.05). However, unlike Stewart et al. we did not find a statis-
tical difference in the use of [IUDs between patients with sub-
mucosal, intramural, and subserosal fibroids. Furthermore,



we found that having fibroids was statistically significantly
related to age, number of abortions, smoking, and duration
of IUD use.

Estrogen and progesterone hormones were reported to af-
fect fibroid development. Obesity and early menarche may
cause fibroids by increasing exposure to estrogen. Also, ex-
ercise and increased parity were reported to be protective
against fibroids by decreasing exposure [5]. Also, an in-
verse association was reported between depot medroxypro-
gesterone acetate use and fibroids [25]. Parity and smoking
are suggested to decrease uterine fibroid growth [5-7, 25].
In our study, we did not detect any significant correlation be-
tween fibroid size and parity. Monleon et al. [26] did not in-
dicate any association between parity and uterine fibroid vol-
ume, similar to our study. In a review, spontaneous abortions
were not found to be a risk factor [25]. However, having fi-
broids was found to be significantly associated with number
of abortions in our study.

Parazzini [27] concluded that since OC users are followed
by physicians more frequently, they may have more fibroid
diagnoses than nonusers; however, there are conflicting re-
sults in the literature. Chiaffarino et al. [28] indicated that
the incidence of uterine fibroids is less in OC users, and it
was negatively correlated with duration of use. In their meta-
analysis, Qin et al. [29] concluded that uterine fibroid risk
decreased by 17% with five years of OC use. In our study,
we did not detect a significant association between having fi-
broids and OC use. Moreover, a weak, negative, statistically
insignificant association was found between fibroid size and
duration of OC use.

A pro-inflammatory environment may also increase es-
trogen production [30]. Samadi et al. [7] found that smok-
ing reduces the risk of fibroids by decreasing endogenous es-
trogens. Nevertheless, the relationship between fibroid for-
mation and smoking is inconsistent. Wise et al. [31] sug-
gested that smoking and caffeine consumption are unrelated
to fibroid risk. We detected a statistically significant asso-
ciation between having fibroids and smoking using multiple
logistic regression analysis. In women who had fibroids, the
mean fibroid size was found to be smaller in smokers com-
pared to non-smokers (29.00 + 17.83 mm vs 31.75 + 18.99
mm). We detected no statistically significant difference be-
tween the participants who had submucosal, intramural, and
subserosal fibroids regarding smoking status.

This study has potential limitations. Medical records of
women were checked for confirming OC and IUD durations.
Since the nature of the study was cross-sectional and retro-
spective, prospective data and bigger studies are needed to
identify a clear association between inflammation, Cu IUDs,
and fibroid formation. Although cases and controls were se-
lected from the same population, IUD users could come to
control more frequent and this could increase likelihood of
fibroid diagnosis.

5. Conclusions

This study points to an association between Cu [UDs, in-
flammation, and fibroids, which can be a steppingstone for
new studies evaluating this hypothesis. Exploring alternative
etiologic hypotheses can be assessed to identify modifiable
risk factors for fibroid formation. If inflammation is the pre-
liminary event, and Cu IUDs cause inflammation, preventive
health strategies could be implemented with this association
in mind.
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