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Abstract
Background: Ovarian carcinoma (OC) is one of the most widespread tumors in the 
world and is characterized by low survival rates.
Objective: To determine whether the levonorgestrel-releasing intrauterine system 
(LNG-IUS) can prevent OC.
Search strategy: The literature until December 2020 were systematically reviewed 
according to the PRISMA Statement for Reporting Systematic Reviews (PROSPERO: 
CRD42019137957).
Selection criteria: Studies assessing the impact of LNG-IUS on the risk of OC were 
included.
Data collection and analysis: Data were extracted independently by two authors to 
ensure accuracy and consistency.
Main results: A total of 34 323 records were obtained, of which three satisfied the 
inclusion criteria. In total, 1687 events of OC in a population of 20 461 311 person-
years were considered. Data pooling revealed that the use of LNG-IUS did not confer 
a lower risk of OC relative to the never-use of LNG-IUS, with an estimated odds ratio 
of 0.66 (95% confidence interval 0.41–1.08; I2 = 84%; P = 0.002).
Conclusion: The meta-analysis did not demonstrate a preventive role of LNG-IUS on 
OC. However, it was carried out on a few papers, and a definitive conclusion on the 
topic still cannot be drawn. Further studies are indicated in the future to define the 
impact of LNG-IUS on OC.
The meta-analysis carried out on three papers did not demonstrate a preventive role 
of the levonorgestrel-releasing intrauterine device on ovarian cancer.
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1  |  INTRODUC TION

Ovarian carcinoma is one of the most widespread and lethal tumors 
in women: it represents the seventh most common cancer in the 
world and the eighth cause of death from cancer in women, with 
3.6% of cases and 4.3% of deaths.1 The lifetime risk of developing 
ovarian tumors is estimated to be 1.4%. Ovarian carcinoma is usually 
asymptomatic at the early stages and tends to become symptomatic 
when ovarian carcinoma has already metastasized.2 After 5 years, 
the rates of survival change with stage at the time of diagnosis: 94% 
for localized disease; 73% for regional disease; and 28% for distant 
disease. The epithelial category represents 60% of all ovarian tu-
mors, of which 90% are malignant.2 Sex cord-stromal and germ cell 
tumors usually have benign features and are less frequent. The first 
serotype accounts for 8% of all ovarian tumors, afflicting postmeno-
pausal women in particular, while the germ cell type accounts for 
25% of all ovarian tumors, and it presents mostly at around 20 years 
of age.3

Given its heterogeneous entity, several theories have been pos-
tulated on the development of the disease. Serous tubal intraepi-
thelial carcinoma in the fimbrias of the fallopian tubes is believed to 
be the major precursor of high-grade serous cancer, while the sur-
face epithelium of the ovary may give origin to low-grade cancer.4 
Endometrial cells or endometriosis play a role in the development 
of endometrioid and clear cell carcinoma,5 while gastrointesti-
nal cells may be the precursors of mucinous ovarian carcinoma.6 
Familiarity, reproductive history, and hormone fluctuations have 
been demonstrated to play a major role in the development of ovar-
ian carcinoma. Nulliparity, postmenopausal hormone therapy (HT), 
and family history of ovarian carcinoma are directly related to the 
tumor risk.7,8 Conversely, tubal ligation, pregnancies, and combined 
oral contraceptives (COC) have been inversely associated with the 
development of ovarian carcinoma. COCs are believed to prevent 
the disease by inhibiting ovulation, reducing menstrual bleeding, 
and retrograde menstruation.9 However, less evidence is avail-
able for progestin-only hormonal contraceptives, in particular for 
levonorgestrel-releasing intrauterine systems (LNG-IUS).

LNG-IUS was introduced in Norway in 1994, and its use is 
nowadays widespread.10 It was initially developed as a method of 
contraception and subsequently used also as therapy for heavy 
menstruation, dysmenorrhea, and endometrial protection.11 The de-
vice releases levonorgestrel (LNG) into the uterine cavity, where en-
dometrial vessels soak up the hormone. The progestin level reaches 
a peak after the first few hours of insertion and a plateau after the 
first weeks12; thereafter, the systemic concentration decreases. The 
concentration of LNG becomes similar in the myometrium and the 
fallopian tubes, while locally, into the uterine cavity, the concentra-
tion is higher.13 While the impact of LNG-IUS on endometrial epi-
thelium is well defined and associated with a reduction in the risk 
of endometrial cancer, the effect on ovarian function is less clear. 
The first cycles may be anovulatory due to a higher concentration of 
hormone plasma. After the first year, the level of LNG decreases, and 
it becomes insufficient to suppress hypothalamic-pituitary-ovarian 

function without affecting systemic estradiol concentration.14,15 
Interestingly, recent studies suggest a protective role of LNG-IUS 
not only on endometrial cancer but also on the development of ovar-
ian carcinoma; however, its role is still unclear.11,16,17

As a consequence, the aim of the present review was to inves-
tigate the impact and effectiveness of the LNG-IUS on risk of ovar-
ian carcinoma by systematically reviewing the current literature and 
performing a meta-analysis.

2  |  MATERIAL S AND METHODS

The present systematic review was conducted and reported accord-
ing to both the PRISMA Statement for Reporting Systematic Reviews 
and Meta-Analyses18 and the Meta-Analysis of Observational 
Studies in Epidemiology guidelines19 (PROSPERO registration code: 
CRD42019137957). Study objectives, eligibility criteria, outcome 
definitions, search strategy, process of data extraction, statistical 
analyses, and method of study quality assessment were all defined in 
a protocol. Investigators are experienced in systematic reviews.20–24

Studies assessing the impact of LNG-IUS on the risk of ovarian 
carcinoma were included. Letters to the editor, conference abstracts, 
book chapters, guidelines, Cochrane reviews, and expert opinions 
were excluded. The occurrence of OC in the population exposed or 
not exposed to LNG-IUS was considered an outcome measure.

To identify potentially eligible studies, PubMed, Scopus, Cochrane 
Library, and ISI Web of Science were searched (up to December 
1, 2020) using EndNote x8 (Clarivate Analytics). A combination of 
keywords and text words were used: “levonorgestrel-releasing”; 
“intrauterine system”; “intrauterine device”; “intrauterine implant”; “in-
trauterine contraceptives”; “ovarian cancer”; “ovarian carcinoma”; and 
“ovarian neoplasm.” An example of the complete search strategy used 
for the PubMed search is presented in Appendix S1. Two reviewers in-
dependently screened the titles and abstracts of the records that were 
retrieved through the database searches. No limitations to language 
were applied. A manual search was also performed using the reference 
lists of key articles to include additional relevant articles. Both review-
ers independently recommended studies for the full-text review. Full 
texts of records recommended by at least one reviewer were screened 
independently by the same two reviewers and assessed for inclusion in 
the systematic review. Disagreements between reviewers were solved 
by consensus.

Data were extracted using a piloted form specifically designed 
for capturing information on study and characteristics. Information 
about study design, settings, sample sizes and features of partici-
pants, exposure and outcome assessment, duration of follow-up, con-
founding factors, and main findings were extracted from each study. 
The impact of the exposition was measured after the LNG-IUS ex-
position, and the occurrence of ovarian carcinoma in the population 
was analyzed. Data were extracted independently by two authors to 
ensure accuracy and consistency. The authors were emailed about 
studies that were felt potentially might have unpublished data about 
the considered outcome. Two reviewers independently screened the 
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full texts of records included in the systematic review and assessed 
the quality of the studies using the Newcastle-Ottawa Scale (NOS). 
The NOS contains four items under the selection domain, one item 
under the comparability domain, and three items under the outcome 
domain. A star scoring system, from zero to nine stars, is used for the 
assessment of study quality, such that the highest-quality studies are 
awarded one star per item, except for the comparability domain, for 
which two stars for a single item can be assigned. Disagreements 
between reviewers were solved by consensus.

The number of events of ovarian cancer in the population-years 
according to the use (current or previous) versus non-use of LNG IUS 
was collected from the considered studies. The pooling of results 
was done according to the random-effects method of DerSimonian 
and Laird.25 The odds ratio (OR) was considered as the measure of 
effect. I2 and tau2 indexes were used to quantify heterogeneity be-
tween studies, and the null hypothesis that all studies share a com-
mon effect size was tested. All the analyses were performed using 
Revman 5.4 software.

3  |  RESULTS

The electronic database search provided a total of 34 323 results 
(Figure  1). After excluding any duplicates, there were 5  008 cita-
tions left. Of them, 4  990 were not relevant to the review based 
on title and abstract screening. Three further records found with a 
manual search were added. A total of 21 studies were considered 
for full-text assessment, of which 19 were excluded for the follow-
ing reasons: there were five reviews; three studies did not address 
clinical questions; 10 studies did not evaluate the LNG-IUD; and one 
study had a population overlapping with an included study published 
by the same authors. None were excluded for languages other than 
English. Some answers were received from authors of potential in-
cludible papers, and an additional dataset was obtained.26 Finally, 
three studies met the inclusion criteria and were incorporated into 
the final assessment.10,26,27 The main characteristics of these studies 

are listed in Table 1. All considered studies showed satisfactory qual-
ity according to the NOS.

Soini et al.27 led a prospective study cohort in Finland, evaluating 
the impact of the LNG-IUS on ovarian and fallopian cancer in a pop-
ulation of women aged 30–49 years. After a long follow-up period, 
with an average of 11.5 years (the maximum follow-up was 20 years), 
they found 77 cases of ovarian carcinoma occurring in a cohort of 
93 843 women who had been prescribed LNG-IUS for menorrha-
gia, for a total of 1 083 126 person-years. The authors performed 
an analysis of histological subtypes, observing a more significant 
decrease than expected in the occurrence of both invasive ovarian 
carcinoma (–41%; standardized incidence ratio [SIR] 0.59; 95% confi-
dence interval [CI] 0.47–0.73) and borderline ovarian tumors (–24%; 
SIR 0.76; 95% CI 0.57–0.99). On the contrary, the risk of primary fal-
lopian tube carcinoma was not affected (SIR 1.22; 95% CI 0.49–2.50) 
by LNG-IUS. In particular, the authors reported the lowest risk for 
mucinous carcinoma (SIR 0.49; 95% CI 0.24–0.87) and the highest 
risk for serous type (SIR 0.75; 95% CI 0.55–0.99) compared to rates 
expected in the general population. Among other serotypes, the risk 
for endometrioid ovarian carcinoma was almost halved in users of 
the LNG-IUS, while no significant conclusions could be made for 
ovarian clear cell carcinoma because of the low number of cases. 
Moreover, the incidence of mucinous, serous, or endometrioid ovar-
ian carcinoma did not decrease after the first 5 years of follow-up, 
but it remained stable. A considerable weakness of the study was 
that the observers did not adjust the results for any risk factors such 
as parity, tubal sterilization, hysterectomy, polycystic ovarian syn-
drome, family history of ovarian carcinoma, and use of COCs.

More recently, Iversen et al.26 evaluated the impact of hormonal 
contraception on ovarian carcinoma in a large population of pre-
menopausal women in Denmark. The risk was stratified for different 
hormonal contraceptives, and the results were adjusted for calen-
dar year, parity, age, education, tubal sterilization, hysterectomy, 
polycystic ovarian syndrome, endometriosis, and family history of 
breast and ovarian carcinoma. They collected data concerning dura-
tion, time since last use, and tumor histology, observing a decreased 
relative risk (RR) among current or recent users of any hormonal 
contraception (RR 0.66; 95% CI 0.58–0.76) compared to non-users, 
with greater protection with longer durations of contraceptive use. 
They found that the protective effect diminished over time since the 
last use, and it was non-significant by 10 years after stopping use. 
However, among users of progestogen-only products, including the 
levonorgestrel housed in intrauterine systems, they did not observe 
any significant protective impact against ovarian carcinoma com-
pared to combined COCs. Specifically, they collected the exposure 
to current and recent users of LNG-IUS and restricted further the 
analysis to women with a complete history of exposure to contra-
ception and women followed until the first switch in hormonal con-
traception. In the full cohort of current or recent users of LNG-IUS, 
they observed a total adjusted RR of ovarian carcinoma of 0.72 (95% 
CI 0.53–0.99). However, when the analysis was restricted to women 
with a complete history of contraception exposure and women fol-
lowed until the first switch in hormonal contraception, a protective F I G U R E  1  Search of electronic databases
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effect was not demonstrated, with an adjusted RR of 1.46 (95% CI 
0.30–7.21) and 0.84 (95% CI 0.53–1.35), respectively, compared to 
the non-users. The authors concluded that, different from combined 
hormonal contraceptives, there is currently insufficient evidence to 
suggest similar protection among exclusive users of progestogen-
only products. A limitation was the lack of data on the specific type 
of hormonal contraception in the population of former users (more 
than 1 year after discontinuing use). However, the cohort of current 
and recent users of LNG-IUS and never-users resulted in a total 
of 1005 cases of ovarian carcinoma in a population of 16 989 624 
person-years.

The cohort study by Jareid et al.10 evaluated the risk of 
ovarian, endometrial, and breast carcinoma among a popula-
tion of women of both premenopausal and postmenopausal 
age who used the intrauterine system, collecting data for anal-
ysis from the Norwegian Women and Cancer (NOWAC) Study. 
The median age at inclusion was 52 years, and the mean fol-
low-up time was 12.5 years, for a total of 1 305 435 person-
years. Among ever-users of LNG-IUS, there were 18 cases of 
epithelial ovarian cancer, 15 cases of endometrial cancer, and 
297 cases of breast cancer. The risk of cancer was adjusted for 
use of COCs, age and menopausal status at the start of fol-
low-up, parity, level of physical activity and body mass index 
at enrollment, maternal history of breast cancer, and age at 
menarche. Whenever users were compared to never-users of 
LNG-IUS, the multivariable RR of ovarian, endometrial, and 
breast cancer was 0.53 (95% CI 0.32–0.88), 0.22 (0.13–0.40), 
and 1.03 (0.91–1.17), respectively. Limitations of the study 
included self-reported exposure data and lack of adjustment 
for time since use of oral and other hormonal contraceptives 
that may have introduced confounding factors and/or risk of 
misclassification.

The considered studies were heterogeneous. Soini et al.27 com-
pared the occurrence of ovarian carcinoma in the cohort of users of 
LNG-IUS to the one expected in the general population, while the 
other two studies compared it with the actual case in the cohort of 
non-user patients. Moreover, in the study by Iversen et al.,26 data on 
the specific type of hormonal contraception used were not available 
for the group of former users (more than 1 year after discontinuing 
use), and only data regarding current and recent users of LNG-IUS 
were available for the aim of that meta-analysis. In total, 1687 events 
of ovarian carcinoma in a population of 20  461  311 person-years 
were considered. Data pooling revealed that the use of LNG-IUS did 
not confer a lower risk of ovarian cancer relative to the never-use of 

LNG-IUS, with an estimated OR of 0.66 (95% CI 0.41–1.08; I2 = 84%; 
P = 0.002) (Figure 2).

4  |  DISCUSSION

The aim of the present review was to investigate the impact of the 
LNG-IUS on the risk of ovarian carcinoma by systematically review-
ing the current literature. The meta-analysis did not demonstrate a 
protective role of LNG-IUS on the risk of ovarian carcinoma since an 
OR of 0.66 was found (95% CI 0.41–1.08) when users of LNG-IUS 
were compared to never-users of LNG-IUS.

Concerning the impact of the duration of use of LNG-IUS, only 
Jareid et al.10 reported the length of exposition in the analyzed 
population, reporting an exposition ranging from under 1  year to 
14 years (with a median duration of 4 years). They observed 77% of 
cases of cancer occurring in women exposed for less than 7 years 
to LNG-IUS. However, due to the small sample, the authors did not 
analyze the data, and the other included studies26,27 did not specify 
the duration of the intrauterine device exposition; consequently, on 
the basis of the current evidence, it is not possible to establish if the 
duration of use provides benefits.

To date, the protective role of COCs towards ovarian cancer is 
well defined, and it is considered similar against main histotypes, 
including endometrioid, mucinous, and serous ovarian carcinoma.26 
Suppression of ovulation seems to play a significant role, but the 
exact mechanisms by which COCs reduce the risk of ovarian cancer 
are still unclear. Interestingly, epidemiological data suggest that the 
use of COCs involves long-lasting protection against ovarian can-
cer.28 On the contrary, there is insufficient evidence to suggest sim-
ilar protection among exclusive users of progestogen-only products, 
and this is even more uncertain concerning progestin-releasing in-
trauterine devices. While immunohistochemical data indicate a pro-
tective effect of oral LNG on ovarian tissue in terms of proliferation 
index and karyometric abnormalities,29 evidence about the clinical 
impact on the prevention of ovarian carcinoma is conflicting.30,31 
Recently, a vast prospective nationwide cohort study reported no 
protective effect from progestogen-only products on the risk of 
ovarian carcinoma.26

Similarly, the impact of intrauterine devices as a protective factor 
for ovarian carcinoma remains controversial. This issue had been al-
ready raised in 198932 when a decreasing incidence of ovarian carci-
noma (RR 0.8) in users of IUS was first reported. On the other hand, 
some years later, a prospective study cohort among premenopausal 

F I G U R E  2  Forest plot. The risk of ovarian cancer among users of LNG-IUS versus never-users. Abbreviations: CI, confidence interval; 
LNG-IUS, levonorgestrel intrauterine system
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and postmenopausal women33 reported an adverse effect of IUS on 
the incidence of ovarian carcinoma (RR 1.76). Specifically, the role 
of non-progestin intrauterine devices remains unclear, with meta-
analyses considering mixed populations including copper, stainless 
steel, and LNG-releasing systems.34,35 On the contrary, recent stud-
ies explicitly focusing on LNG-IUS have suggested a protective role 
in the development of ovarian carcinoma,10,27 but the impact of this 
family of devices is not well defined. Some authors proposed differ-
ent mechanisms to explain the possible protective effect of the use 
of LNG-IUS on the risk of ovarian carcinoma by intrauterine devices 
might alter the passage of carcinogenic agents towards the fimbriae 
by changing the intrauterine environment.27 Moreover, reduction 
in menstrual flow induced by levonorgestrel may be linked to less 
inflammatory changes in the fimbriae and reduced retrograde en-
dometrial cell displacement, which are considered risk factors for 
ovarian carcinoma.10,27,32 Besides, the small amount of levonorge-
strel systemically absorbed might bind to the ovarian epithelial cell 
receptors leading to protective molecular alterations.27 Lastly, the 
partial inhibition of ovulation provoked by the intrauterine system, 
especially during the first few months, may again play a protective 
role, similar to the one postulated for COCs.36

A previous meta-analysis by Balayla et al.34 on two studies10,27 
reported a protective effect of LNG-IUS on the occurrence of 
ovarian carcinoma, with a SIR estimate of 0.58 (95% CI 0.47–0.71). 
However, the considered studies carry some critical risk of bias. 
Soini et al.27 did not adjust the risk of ovarian carcinoma for the use 
of oral contraceptives, and rates of ovarian carcinoma are compared 
to those expected in the general population.27 Jareid et al.10 used 
self-reported data about exposure to contraceptives and did not ad-
just the risk of ovarian carcinoma for time since use of oral and other 
hormonal contraceptives. Moreover, their meta-analysis resulted in 
a limited population, involving 682 events of ovarian carcinoma in 
3 471 687 person-years.

The present meta-analysis included a further study, which greatly 
increased the number of the considered population up to 1687 
events of ovarian carcinoma in a population of 20 461 311 person-
years. This additional paper by Iversen et al.26 did not demonstrate 
a protective effect from exposure to LNG-IUS among a large nation-
wide cohort of women, when restricted to women whose hormonal 
history was known and followed up to the first switch in hormonal 
contraception, accounting for the potential lingering effect of prior 
use of COCs.26 As a consequence, the data pooling revealed no ef-
fect of LNG-IUS on risk of ovarian cancer. A limitation of the pres-
ent meta-analysis is the lack of stratification for histotypes since 
only one study investigated this parameter.27 Since endometrioid 
tumors originate from endometriotic cells5 and express high levels 
of progesterone receptors (PRs), it may be expected that LNG may 
involve a specific and more pronounced protective effect on this his-
totype.37 Another limitation can be found in the limited number of 
considered studies, revealing the urgent need for further studies on 
this topic.

The meta-analysis could not demonstrate that LNG-IUS has a 
preventive role in the development of ovarian cancer. However, 

since only a few papers were retrieved, a definitive conclusion 
on the topic cannot be drawn, and further studies are needed 
to better define the impact of LNG-IUS on ovarian carcinoma. 
Moreover, the effect of the duration of exposure to LNG-IUS and 
any beneficial role on cancer susceptibility while the device is in-
serted represent further interesting aspects to investigate in the 
future.
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