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ABSTRACT: Background: The relationship between previous IUD use and secondary
infertility remains controversial, particularly in developing countries where reproductive

tract infections and contraceptive practices vary.

Aim: To investigate the association between previous use of Cu-IUDs and LNG-IUDs

and secondary infertility among reproductive-age women.

Patients and Methods: This hospital-based case-control study was conducted at the
Department of Obstetrics and Gynecology, Tikrit Teaching Hospital, Iraq, between
October 2025 and June 2026. A total of 120 women aged 20—45 years were enrolled and
allocated into three equal groups: women with secondary infertility following previous Cu-
IUD use (n=40), women with secondary infertility following previous LNG-IUD use
(n=40), and fertile women with previous IUD use serving as controls (n=40).

Results: The duration of marriage was significantly longer among women with secondary
infertility than controls (P=0.021). Previous miscarriage was more frequent in infertile
women (P=0.0406), while parity was significantly lower (P=0.018). Women with previous
Cu-1UD use had a longer duration of IUD use than LNG-IUD users (4.8%2.1 vs. 3.6+1.8
years, P=0.011). Imaging demonstrated significantly higher rates of tubal abnormalities
among previous Cu-IUD users than LNG-IUD users (P=0.041), although IUD type was
not independently associated with secondary infertility after adjustment for confounders.

Conclusion: Previous use of modern Cu-IUDs or LNG-IUDs was not independently
associated with secondary infertility. Instead, prolonged IUD use, previous pelvic
inflammatory disease, and delayed attempts to conceive after IUD removal were the

principal factors associated with secondary infertility.

Secondary infertility—defined as the failure to conceive after a previous pregnancy despite =12 months of regular unprotected

intercourse—remains a key public-health concern with multifactorial etiologies spanning tubal disease, ovulatory dysfunction,

endometrial factors, and male causes('-2 . Globally, the increasing uptake of effective contraception, particularly long-acting

reversible contraception (LARC) such as intrauterine devices (IUDs), has intensified interest in whether method choice

influences the restoration of fertility after discontinuation ¢-%. Modern IUDs are broadly categorized as copper (non-hormonal)

and levonorgestrel-releasing (hormonal) systems; both demonstrate high contraceptive efficacy, safety, and acceptability across

diverse settings -9
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Return-to-fertility data are reassuring for both device types: systematic reviews and prospective cohorts report conception in
most women within 12 months of ITUD removal, with rates comparable to those discontinuing other methods or with no prior
contraception 9. Nonetheless, method-specific compatisons (coppet vs hormonal) and the contribution of insertion-related
complications remain clinically salient, particularly in low- and middle-income countries where STT prevalence, service delivery
models, and counseling practices vary.Although current evidence generally supports the reproductive safety of modern
intrauterine devices ©), direct comparisons between previous copper IUD and levonorgestrel-releasing IUD use remain limited,
particularly in developing countries and among Iragi women. Differences in reproductive tract infections, contraceptive
practices, access to healthcare, and follow-up after IUD removal may influence fertility outcomes. Therefore, local evidence is
needed to clarify whether the type of previously used IUD is associated with secondary infertility and to identify other

contributing factors (0.
Aim of the Study

To investigate the association between previous use of copper intrauterine devices (Cu-IUDs) and levonorgestrel-releasing
intrauterine devices (LNG-IUDs) and secondary infertility among reproductive-age women attending Tikrit Teaching Hospital,
and to identify factors independently associated with secondary infertility.

PATIENTS AND METHODS
Study Design

A total of 120 women of reproductive age (20—45 years) were included in the study. This hospital-based case—control study was
carried out at the Department of Obstetrics and Gynecology, Tikrit Teaching Hospital, Salah Al-Din, Iraq, over a period
extending from 1 October 2025 to 30 June 2026. Women with secondary infertility and previous use of either a copper
intrauterine device or a levonorgestrel-releasing intrauterine device were enrolled as cases, while fertile women with previous

IUD use and no history of infertility served as controls.
Data Collection

Data were collected using a structured questionnaire specifically designed for the purposes of this study after an extensive
review of the relevant international literature and previously published studies investigating intrauterine contraceptive use and

infertility. The questionnaire was completed through direct face-to-face interviews conducted by the investigator.
Laboratory and Imaging Investigations

As part of the diagnostic evaluation, all participants underwent a standardized set of laboratory and imaging investigations. A
basic hormonal profile was performed for every participant in order to exclude ovulatory and endocrine causes of secondary
infertility—including polycystic ovary syndrome, premature ovarian insufficiency, and thyroid dysfunction; this comprised
eatly-follicular (day 2-3) follicle-stimulating hormone (FSH) and luteinizing hormone (LH), serum prolactin, and thyroid
function tests, together with a complete blood count. Anti-Miillerian hormone (AMH) was measured to assess ovarian reserve
where indicated. Imaging assessment included pelvic ultrasonography and hysterosalpingography (HSG) to evaluate the uterus,
adnexa, and tubal patency. Semen analysis reports of the husbands were also reviewed to exclude severe male-factor infertility

before participant enrollment
Ethical Considerations

Ethical approval for conducting this study was obtained from the Scientific Committee of the Iraqi Board for Medical
Specializations as well as the Research Ethics Committee of Tikrit Teaching Hospital before commencement of data collection.
All participants received a detailed explanation regarding the objectives, methodology, potential benefits, and confidentiality of
the study before enrollment. Written informed consent was obtained from every participant prior to inclusion.

Statistical Analysis

The collected data were entered into Microsoft Excel, checked for completeness and accuracy, and subsequently analyzed using
the Statistical Package for the Social Sciences (SPSS) software, version 27.0 IBM Corp., Armonk, NY, USA). Continuous
variables were examined for normality using the Shapiro—Wilk test and were presented as mean * standard deviation (SD) for
normally distributed data or median with interquartile range (IQR) for skewed data.
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RESULTS
Characteristics of Previous IUD Use

The present study demonstrated that women with previous Cu-IUD use had a significantly longer duration of IUD use than
women with previous LNG-IUD use (4.8 £ 2.1 vs. 3.6 = 1.8 years, P = 0.011). However, no statistically significant differences
were observed between the two groups regarding age at first IUD insertion (27.4 £ 4.2 vs. 28.1 & 4.5 years; P = 0.47), history
of two or more previous IUD insertions (32.50% vs. 27.5%; P = 0.46), or previous IUD replacement (20.00% vs. 15.00%; P =
0.56).

Table 1: Characteristics of Previous IUD Use

Variable Group I: Cu-IUD (n=40) | Group II: LNG-IUD (n=40) | P-value
Age at first insertion (years), Mean £ SD | 27.4 + 4.2 28.1 %45 0.47
Duration of use (years), Mean + SD 48 £ 2.1 36118 0.011*
22 previous insertions 13 (32.50%) 11 (27.5%) 0.46
Previous IUD replacement 8 (20.00%) 6 (15.00%) 0.56

Duration of Secondary Infertility

Infertility lasting 1-2 years was reported in 27.50% of women in Group I and 35.00% in Group 11, whereas infertility lasting
3-5 years occurred in 42.50% and 40.00%, respectively. Infertility of more than five years was observed in 30.00% of women
with previous Cu-IUD use compared with 25.00% of women with previous LNG-IUD use, although this difference was not
statistically significant.

Table 2: Duration of Secondary Infertility

Duration | Group I: Cu-TUD infertility (n=40) | Group I1I: LNG-TUD infertility (n=40) | P-value
12 years | 11 (27.50%) 14 (35.00%)

35 years | 17 (42.50%) 16 (40.00%)

>5years | 12 (30.00%) 10 (25.00%) 0.68

Imaging Findings among Women with Secondary Infertility

The present study demonstrated differences in imaging findings between women with previous Cu-IUD and LNG-IUD use (P
= 0.041). Normal hysterosalpingography findings were more common among women with previous LNG-1UD use (67.50%)
than among those with previous Cu-IUD use (52.50%). Conversely, unilateral tubal blockage (20.00% vs. 12.50%) and bilateral
tubal blockage (17.50% vs . 7.50%) were more frequently identified in the Cu-IUD group. Hydrosalpinx was detected in 10.00%
of women with previous Cu-IUD use and 12.50% of women with previous LNG-IUD use.

Table 3 Imaging Findings among Women with Secondary Infertility

Imaging finding Group I: Cu-TUD infertility (n=40) | Group II: LNG-IUD infertility (n=40) | P-value
Normal HSG 21 (52.50%) 27 (67.50%)
Unilateral tubal blockage | 8 (20.00%) 5 (12.50%)
Bilateral tubal blockage | 7 (17.50%) 3 (7.50%)
Hydrosalpinx 4 (10.00%) 5 (12.50%) 0.041%
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Distribution of Previous IUD Type among Fertile Controls

By study design, all women in Group I had previously used Cu-IUD, and all women in Group II had previously used LNG-
IUD. Among fertile controls, previous Cu-IUD and LNG-IUD use were recorded to allow comparison with both infertility
groups.

Table 0: Previous IUD Type among Fertile Controls

Previous IUD Type Group III: Fertile controls (n=40)
Copper IUD 21 (52.50%)
LNG-IUD 19 (47.50%)

Duration of Previous IUD Use

Longer duration of IUD use was more frequent among women with secondary infertility and previous Cu-IUD use. Use for
more than 3 years was reported in 55.00% of Group I compared with 37.50% of Group II and 27.50% of controls, with a
statistically significant difference.

Table 5: Duration of Previous IUD Use

Duration of IUD | Group I: Cu-IUD infertility | Group II: LNG-IUD infertility | Group III: Controls | P-

use (n=40) (n=40) (n=40) value
<1 year 6 (15.00%) 9 (22.50%) 12 (30.00%)

1-3 years 12 (30.00%) 16 (40.00%) 17 (42.50%)

>3 years 22 (55.00%) 15 (37.50%) 11 (27.50%) 0.037*

*Statistically significant at P < 0.05.
DISCUSSION

The present study also demonstrated that women with previous Cu-IUD use had a significantly longer duration of IUD use
than women with previous LNG-IUD use. This finding may reflect differences in contraceptive preferences because copper
devices are commonly retained for longer periods owing to their longer approved duration of effectiveness, whereas hormonal
1UDs are frequently removed earlier because of changing reproductive intentions or menstrual-related side effects ) Previous

reports have similarly shown that copper devices are often used continuously for several years without replacement (12

Despite the difference in duration of use, no significant differences were identified regarding age at first insertion, previous
IUD replacement, or the number of previous insertions. These findings suggest that the duration of exposure rather than
insertion-related factors may have greater relevance to subsequent fertility in this population. This interpretation is supported
by the work of Hubacher et al., who reported that insertion characteristics alone were not associated with impaired future
fertility among appropriately selected women (4. Similatly, Peipert et al. demonstrated that fertility after IUD discontinuation
was largely preserved when pelvic infection was absent (1%). Recent clinical recommendations from the CDC, WHO, and the
Faculty of Sexual and Reproductive Healthcare likewise conclude that modern IUD insertion itself is not associated with
permanent infertility when evidence-based eligibility criteria are followed (19).

Nevertheless, prolonged device retention has been suggested to increase cumulative exposure to ascending genital tract infection
in susceptible women, particularly when accompanied by sexually transmitted infections or poor follow-up (3.

The present study further evaluated the duration of secondary infertility and demonstrated that infertility lasting more than five
years was numerically more frequent among women with previous Cu-IUD use than among those with previous LNG-IUD
use, although the difference did not reach statistical significance. This finding suggests that while previous Cu-IUD users tended
to experience a longer period of infertility before presentation, the duration of infertility itself was not significantly influenced
by the type of IUD previously used. Similar findings have been reported by Noronha et al., who obsetved that the return of
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fertility following contraceptive discontinuation is influenced by several factors including age, reproductive health, and previous
pelvic disease rather than contraceptive type alone (7. Likewise, Girum and Wasie, in their systematic review and meta-analysis,
concluded that most women regain fertility within the first year after discontinuation of reversible contraceptive methods,
although a proportion may experience delayed conception because of underlying reproductive disorders unrelated to
contraception. Conversely, older studies suggested prolonged infertility among long-term IUD users, particularly among women

with previous pelvic infections (8.

Imaging findings provided important insight into the possible mechanisms underlying secondary infertility. The present study
demonstrated a significantly different distribution of hysterosalpingographic findings between women with previous Cu-IUD
and LNG-IUD use. Normal HSG findings were more common among women with previous LNG-IUD use, whereas unilateral
and bilateral tubal blockage were observed more frequently among previous Cu-IUD users. Tubal obstruction remains one of
the leading anatomical causes of secondary infertility because it prevents normal ovum transport and fertilization (). The higher
prevalence of tubal abnormalities among previous Cu-IUD users observed in the present study may reflect the influence of
previous pelvic inflammatory disease or other reproductive tract factors affecting tubal patency rather than a direct effect of
the device itself. Similar observations have been reported by Cramer et al., who demonstrated an association between tubal
infertility and previous pelvic inflammatory disease rather than the IUD itself (%). Likewise, Li et al. found that the risk of
infertility following TUD use was primarily mediated through pelvic infection rather than the contraceptive device alone (9.

The present study also evaluated the number of previous IUD insertions and found that the majority of women in all three
groups had only one previous insertion, while multiple insertions were relatively uncommon and showed no statistically
significant difference among the study groups. These findings suggest that repeated insertion procedures themselves are unlikely
to represent an independent determinant of secondary infertility. Modern insertion techniques performed under aseptic
conditions are associated with a very low risk of infection or uterine trauma @%. Similarly, Myo reported that serious insertion-
related complications are uncommon and are usually limited to isolated cases of uterine perforation or infection occurring
shortly after insertion @). Sun et al. also demonstrated that uterine perforation associated with IUD insertion is rare and is more

closely related to operator experience, postpartum insertion, and uterine anatomy than to the number of previous insertions
@)

CONCLUSIONS

Previous use of both Cu-IUDs and LNG-IUDs was observed among women with secondary infertility and fertile controls. The
type of IUD was not independently associated with secondary infertility after adjustment for potential confounding factors.
Women with secondary infertility who had previously used a Cu-IUD demonstrated a significantly longer duration of IUD use
than women with previous LNG-IUD use. Women planning pregnancy after IUD removal, particularly those with prolonged
IUD use or a history of pelvic inflammatory disease, should undergo timely fertility assessment if conception does not occur

within the recommended period.
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