
Original Research

Risks of Uterine Perforation and Expulsion
Associated With Intrauterine Devices

Michael J. Fassett, MD, Susan D. Reed, MD, MPH, Kenneth J. Rothman, DrPH, Federica Pisa, MD, MStat,
Juliane Schoendorf, MD, Yesmean Wahdan, MD, Jeffrey F. Peipert, MD, PhD, Jennifer Gatz, PhD,
Mary E. Ritchey, PhD, Mary Anne Armstrong, MA, Tina Raine-Bennett, MD, MPH,
Debbie Postlethwaite, RNP, MPH, Darios Getahun, MD, PhD, Jiaxiao M. Shi, PhD, Fagen Xie, PhD,
Vicki Y. Chiu, MS, Theresa M. Im, MPH, Harpreet S. Takhar, MPH, Jinyi Wang, MStat,
and Mary S. Anthony, PhD

OBJECTIVE: The APEX-IUD (Association of Perforation

and Expulsion of Intrauterine Devices) study evaluated the

association of postpartum timing of intrauterine device

(IUD) insertion, breastfeeding, heavy menstrual bleeding,

and IUD type (levonorgestrel-releasing vs copper) with

risks of uterine perforation and IUD expulsion in usual

clinical practice. We summarize the clinically important

findings to inform counseling and shared decision making.

METHODS: APEX-IUD was a real-world (using U.S.

health care data) retrospective cohort study of individ-

uals aged 50 years and younger with IUD insertions

between 2001 and 2018 and with electronic health

record data. Cumulative incidences of uterine perfora-

tion and IUD expulsion were calculated. Adjusted hazard

ratios (aHRs) and 95% CIs were estimated from pro-

portional hazards models with control of confounding.
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RESULTS: Among the study population of 326,658, abso-

lute risk of uterine perforation was low overall (cumulative

incidence, 0.21% [95% CI 0.19–0.23%] at 1 year and 0.61%

[95% CI 0.56–0.66% at 5 years]) but was elevated for IUDs

inserted during time intervals within 1 year postpartum,

particularly among those between 4 days and 6 weeks

postpartum (aHR 6.71, 95% CI 4.80–9.38), relative to non-

postpartum insertions. Among postpartum insertions, IUD

expulsion risk was greatest for insertions in the immediate

postpartum period (0–3 days after delivery) compared with

nonpostpartum (aHR 5.34, 95% CI 4.47–6.39). Postpartum

individuals who were breastfeeding had a slightly elevated

risk of perforation and lowered risk of expulsion than

those not breastfeeding. Among nonpostpartum individ-

uals, those with a heavy menstrual bleeding diagnosis were

at greater risk of expulsion than those without (aHR 2.84,

95% CI 2.66–3.03); heavy menstrual bleeding also was

associated with a slightly elevated perforation risk. There

was a slightly elevated perforation risk and slightly lower

expulsion risk associated with levonorgestrel-releasing

IUDs compared with copper IUDs.

CONCLUSION: Absolute risk of adverse outcomes

with IUD insertion is low. Clinicians should be aware

of the differences in risks of uterine perforation and

expulsion associated with IUD insertion during

specific postpartum time periods and with a heavy

menstrual bleeding diagnosis. This information

should be incorporated into counseling and decision

making for patients considering IUD insertion.

FUNDING SOURCE: Bayer AG.

CLINICAL TRIAL REGISTRATION: EU PAS register, EU-

PAS33461.

(Obstet Gynecol 2023;00:1–11)

DOI: 10.1097/AOG.0000000000005299

Intrauterine devices (IUDs) provide highly effective
long-term contraception, with an estimated risk of

unintended pregnancy of 0.9% across 3 years.1 Among
women of reproductive age, an estimated 14% world-
wide and 12% in the United States use an IUD.2,3

Potential adverse outcomes associated with IUD use
include IUD expulsion and, rarely, IUD-related uter-
ine perforation. The expulsion of an IUD may result in
unintended pregnancy if undetected. An IUD-related
uterine perforation, if complete, requires surgery to
retrieve the device from the abdominal cavity and, if
partial, may require hysteroscopy for removal. It is
important for health care professionals to understand
the magnitude of these risks and differences by patient
characteristics and IUD insertion–related factors to
contextualize and individualize patient counseling.

Large cohort studies have evaluated the risk of
IUD-related uterine perforation in European and U.S.

populations.4–8 The European Active Surveillance
Study for Intrauterine Devices observed an increased
risk of uterine perforation with IUD insertions within
36 weeks of delivery and with breastfeeding near the
time of IUD insertion.4,5 In response to these findings,
this retrospective cohort study, APEX-IUD (Associa-
tion of Perforation and Expulsion of Intrauterine
Devices), was initiated as a postmarketing require-
ment by the U.S. Food and Drug Administration to
evaluate the incidence of IUD-related uterine perfora-
tion and IUD expulsion and their association with
postpartum timing and breastfeeding status at IUD
insertion among U.S. individuals. In the United
States, compared with European Union countries, it
has recently become more common to place IUDs in
the immediate postpartum period, most commonly
just after delivery of the placenta; thus, understanding
the risk of uterine perforation in relation to the dura-
tion of time between a delivery and IUD placement
was of particular interest.

The APEX-IUD study aimed to assess whether the
timing of postpartum IUD insertion, breastfeeding,
IUD type (levonorgestrel [LNG]-releasing vs copper
IUD), or heavy menstrual bleeding was associated with
a higher risk of uterine perforation and IUD expulsion
in U.S. individuals. Prior publications have described
the study methods, outcome validation, and results of
these analyses in detail.6–11 A separate analysis, re-
quested by the European Medicines Association, eval-
uated whether certain demographic, reproductive, and
medical variables, including younger age at IUD inser-
tion, race and ethnicity, body mass index (BMI, calcu-
lated as weight in kilograms divided by height in
meters squared), parity, history of heavy menstrual
bleeding, and history of dysmenorrhea, were indepen-
dent risk factors for IUD expulsion among nonpostpar-
tum individuals.12 The aim of this article is to
summarize the clinically important findings from pre-
vious APEX-IUD publications to inform counseling,
shared decision making, and consent for individuals
who use or are considering IUD use (Box 1).

METHODS

The APEX-IUD study was a retrospective cohort
study that used data from electronic health records; it
was conducted within three health care systems (Kaiser
Permanente Northern California, Kaiser Permanente
Southern California, Kaiser Permanente Washington)
and a research site using data from a health care
information exchange in Indiana (Regenstrief Institute).
The study design and validation have been described in
detail previously.9,11 Each research site received institu-
tional review board approval or an exemption for the
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conduct of this study, which qualified for a waiver of
informed consent requirements. Kaiser Permanente
Southern California also received approval from Cali-
fornia state agencies for the use of vital statistics data.

The demographically diverse study population
included individuals identified as female who were
aged 50 years or younger at the time of the IUD
insertion and were in the health care system for at
least 52 weeks before insertion. Patients were followed
from IUD insertion until the occurrence of an out-
come (IUD-related uterine perforation or IUD expul-
sion) or a censoring event (IUD removal, reinsertion,
or expiration; pregnancy; hysterectomy or other
sterilization procedure; death; disenrollment from
the health care system; or end of the study period,
June 30, 2018), whichever occurred first.

In the primary analyses, potential risk factors of
interest included postpartum status at IUD insertion
(0–3 days, 4 days to 6 weeks, more than 6 to 14 weeks,

Box 1. Informed Consent and Counseling Points
for Patients Considering an Intrauterine Device

IUD INSERTION BY POSTPARTUM STATUS

� Nulliparous individuals and those beyond 52 weeks
postpartum at insertion can be reassured that the
absolute risk of complete uterine perforation requir-
ing surgical intervention is extremely low, with a
cumulative incidence of 0.03% at 1 year and
0.05% at 5 years.

� Uterine perforation is slightly greater within 52
weeks postpartum and is greatest between 4 days
and 6 weeks postpartum.

� For individuals considering immediate postpartum
IUD insertion (within 3 days), partial uterine perfo-
ration is rare (cumulative incidence of 0.22% at 1
year and 1.36% at 5 years), and there were no com-
plete perforations; however, this low risk must be
considered in the context of known incidence of
expulsion of approximately 8% at 1 year and 11%
at 5 years and the potential need for immediate and
effective contraception should expulsion occur.
These findings should be interpreted with caution
due to smaller numbers of insertions in this group
(n52,788).

� Risk of adverse outcomes with postpartum IUD inser-
tion should be discussed antenatally to ensure
informed decision making about the optimal timing
of insertion.

USE OF IUDS IN BREASTFEEDING PATIENTS

� The modestly higher risk of uterine perforation and
lower risk of IUD expulsion associated with breast-
feeding should be considered alongside the known
benefits of breastfeeding in shared decision-making
discussions with patients who are considering IUD
use during the postpartum period.

USE OF IUDS IN PATIENTS WITH HMB

� The risk of IUD-related uterine perforation is slightly
higher in individuals with HMB.

� Although the risk of expulsion is 3 times higher in
patients with recent HMB than in patients without
recent HMB, the potential benefit of treating HMB
with an LNG-IUD may outweigh the low absolute
risk. Patients should be aware of the increased risk of
expulsion with HMB, and follow-up may be
individualized.

� Hormonal IUDs were used more often than copper
IUDs in patients with recent HMB (96% vs 2%),7

highlighting the known clinical benefit of this
method to treat HMB.

RISKS BY IUD TYPE

� Although LNG-IUDs were associated with a slightly
elevated risk of IUD-related uterine perforation and a
slightly lower risk of IUD expulsion relative to cop-
per IUDs, our results do not suggest clinically signif-
icant differences in perforation or expulsion risk with
LNG-IUDs vs copper IUDs, as the differences in

cumulative incidence for these outcomes are
exceedingly low.

RISK FACTORS FOR EXPULSION

� IUDs are an effective long-term contraceptive. IUD
expulsion is uncommon, but patient counseling
should include signs and symptoms of expulsion
and what to do in the event of IUD expulsion, in
particular in patients at higher risk, including those
with chronic and persistent HMB, those with BMIs
higher than 25, those with parity of 4 or greater, and
those younger than age 24 years.

CLINICAL SUMMARY

� The cumulative incidence of IUD-related uterine per-
foration is approximately 0.2% at 1 year and 0.6% at
5 years, and approximately half of the perforations
are complete.

�Overall risk of IUD expulsion is nearly 5% at 5 years.
� Where an individual’s risk factors suggest a poten-
tially higher risk of uterine perforation, ultrasound
guidance at insertion may be considered in an
attempt to optimize placement and reduce perfora-
tion risk. Patients should be counseled about signs of
and what to do in the event of device expulsion.
Individual risk factors for IUD perforation and expul-
sion should be considered at the time of consent for
an IUD insertion procedure and risks put into per-
spective. Risks associated with IUD insertion may be
outweighed by the risks associated with unintended
pregnancy.

IUD, intrauterine device; HMB, heavy menstrual bleeding;
LNG, levonorgestrel.
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or more than 14 to 52 weeks after a delivery, or non-
postpartum [more than 52 weeks postpartum or nul-
liparous]); breastfeeding status at the time of IUD
insertion (yes or no, among those with a delivery in
the previous 52 weeks); diagnosis of heavy menstrual
bleeding in the 52 weeks before IUD insertion (iden-
tified using International Classification of Diseases,
Ninth Revision and Tenth Revision, Clinical Modifi-
cation codes); and type of IUD inserted (levonorges-
trel-releasing vs copper). For the heavy menstrual
bleeding risk factor analysis, only those without a
delivery in the 52 weeks before insertion were
included. An additional analysis evaluated other
potential risk factors for expulsion in nonpostpartum
individuals, including age, race and ethnicity, BMI,
parity, experience with heavy menstrual bleeding
(recent diagnosis [1 year or less before index date
only], past diagnosis [more than 1 year before index
date only], or both), and diagnosis of dysmenorrhea.
Race and ethnicity were collected in this study as a
potential risk factor for expulsion.

The outcomes of interest were IUD-related
uterine perforation and IUD expulsion, both iden-
tified by the date on which the outcome was
documented in the records. A perforation could
have been recognized at the time of insertion or
later; a diagnosis at more than 1 year after insertion
in asymptomatic individuals is not uncommon. Per-
foration was defined as complete (IUD presence in
the pelvis or abdominal cavity) or partial (IUD
embedded in the myometrium as visualized on
imaging or hysteroscopy with subsequent IUD
removal, or partial perforation noted by a clinician
at the time of removal). Expulsion was defined as
complete (IUD located in the vagina, or not present
in the uterus or abdomen on imaging, or the patient
reported that the IUD was expelled or “fell out”) or
partial (any portion of IUD in the cervix on imaging
or visualized by the clinician, or IUD malpositioned
on imaging and removed by the clinician).

Characteristics of the study population were
analyzed descriptively, including frequencies and
percentages for categorical variables and mean, SD,
median, and range for continuous variables. For each
risk factor and outcome pairing, unadjusted 1-year
and 5-year cumulative incidences and adjusted hazard
ratios (aHRs) with 95% CIs were calculated. Cumu-
lative incidence was calculated using the Kaplan
Meier method. Hazard ratios (see Fig. 1) were esti-
mated from proportional hazards models, with con-
trol of confounding through the use of propensity
scores and overlap weighting in the hazard ratio mod-
els,13 on the basis of the values of covariates before or

at the time of IUD insertion. Covariates for the pro-
pensity score models were chosen a priori or based on
their association with the study outcome and con-
founding effects (see Anthony et al).11

RESULTS

Among the racially and ethnically diverse study
population of 326,658 individuals, 259,234 (79.4%)
had an LNG-releasing IUD, and 63,664 (19.5%) had a
copper IUD (Table 1) at IUD insertion. The
mean6SD age at IUD insertion was 32.068.3 years.
Most were nonpostpartum (n5228,834; 70.1%).
Among postpartum individuals (n597,824), most
insertions occurred at more than 6 weeks to 14 weeks
after delivery (n556,047; 57.3%), followed by more
than 14 weeks to 52 weeks after delivery (n521,717;
22.2%) and then 4 days to 6 weeks after delivery
(n517,272; 17.7%); 2,788 insertions (2.9%) occurred
0–3 days postpartum (more than 98% of these inser-
tions occurred on day 0). The median duration of
follow-up from IUD insertion to an outcome or cen-
soring event was 1.4 years (range 0.0–10.3 years).

A total of 1,008 uterine perforations were recog-
nized (516 [51.2%] complete, 488 [48.4%] partial, and
four [0.4%] of undetermined type). Overall cumulative
1-year and 5-year incidences of uterine perforation
were 0.21% (95% CI 0.19–0.23%) and 0.61% (95% CI
0.56–0.66%), respectively (data not shown). A total of
8,943 IUD expulsions were recognized. Overall cumu-
lative 1-year and 5-year incidences of expulsion were
2.29% (95% CI 2.24–2.35%) and 4.57% (95% CI 4.45–
4.68%), respectively (data not shown).

Nonpostpartum individuals had the lowest 5-year
cumulative incidence of uterine perforation (0.29%
[95% CI 0.26–0.34%]) (Table 2). The 5-year cumula-
tive incidence of uterine perforation was higher in
those with postpartum IUD insertions across all post-
partum timing intervals, compared with nonpostpar-
tum individuals and was highest with insertions at 4
days to 6 weeks after a delivery (5-year cumulative
incidence, 1.98% [95% CI 1.61–2.43%]) (Table 3).
Although the absolute cumulative incidence of uterine
perforation was low, perforation risk (based on aHRs)
was consistently elevated among those with postpar-
tum IUD insertions (0–3 days, 4 days to 6 weeks,
more than 6 weeks to 14 weeks, or more than 14
weeks to 52 weeks) compared with nonpostpartum
individuals (Fig. 1). The risk of perforation in individ-
uals with insertions 4 days to 6 weeks postpartum was
estimated to be 6.7 times that in nonpostpartum
women (aHR 6.71; 95% CI 4.80–9.38); postpartum
individuals with an insertion within 3 days of delivery
had the lowest risk among those with insertions within
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Fig. 1. Adjusted hazard ratios (HRs) for uterine perforation and intrauterine device (IUD) expulsion, by risk factor. Adjusted
HRs were calculated using Cox models weighted with propensity score overlap weights. *For the postpartum timing risk
factor, the following variables were included in the propensity score models for adjustment: IUD type, menorrhagia, age
(tertiles), race and ethnicity, recent smoker (uterine perforation only), duration of look-back period (quartiles, uterine per-
foration only), calendar year of IUD insertion, body mass index (categorical), dysmenorrhea, uterine leiomyomas, parity,
concomitant gynecologic procedure, difficult insertion, health care professional experience, site, calendar year3site, par-
ity3site, age (tertiles)3site, and recent smoker3site (uterine perforation only). HMB, heavy menstrual bleeding; LNG,
levonorgestrel.

Fassett. Uterine Perforation and Expulsion Risks With IUDs. Obstet Gynecol 2023.

† For the breastfeeding risk factor, the following variables were included in the propensity score models for adjustment: postpartum timing,
IUD type, menorrhagia, age (tertiles), race/ethnicity, recent smoker (uterine perforation only), duration of look-back period (quartiles,
uterine perforation only), calendar year of IUD insertion, BMI (categorical), dysmenorrhea, uterine fibroids, parity, cesarean delivery any
time before the index date (uterine perforation only), cesarean delivery for the most recent delivery (uterine perforation only), concomitant
gynecologic procedures, difficult insertion, healthcare professional experience, live birth in 52 weeks before IUD insertion, site, and
postpartum3site interaction.

‡ For the HMB risk factor, the following variables were included in the propensity score models for adjustment: postpartum status (4
categories), breastfeeding status, IUD type, age (continuous for perforation, tertiles for expulsion), race/ethnicity, recent smoker (uterine
perforation only), duration of look-back period (quartiles, uterine perforation only), calendar year of IUD insertion, BMI (categorical),
dysmenorrhea, uterine fibroids, parity, cesarean delivery any time before the index date (only for perforation), cesarean delivery for the most
recent delivery, live birth for the most recent delivery, concomitant gynecologic procedure, indicator of difficult IUD insertion, healthcare
professional experience (quartiles), research site, and age (continuous for perforation and tertile for expulsion)3site interaction.

§ For the IUD type risk factor, the following variables were included in the propensity score models for adjustment: postpartum status (4 categories),
breastfeeding status, menorrhagia diagnosis in the last 52 weeks, age (tertiles), race/ethnicity, recent smoker (uterine perforation only), duration of
look-back period (quartiles, uterine perforation only), calendar year of IUD insertion (categorical), BMI (categorical), dysmenorrhea, uterine
fibroids, parity, cesarean delivery at any time before the index date, cesarean delivery for the most recent delivery (uterine perforation only), live
birth for the most recent delivery, concomitant gynecologic procedure, indicator of difficult IUD insertion, healthcare professional experience
(quartiles), live birth in 52 weeks before IUD insertion, research site, and postpartum3site interaction (IUD expulsion only).
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1 year postpartum (2.7 times the risk of perforation,
all were partial) compared with those who were non-
postpartum (both partial and complete) (aHR 2.73;
95% CI 1.33–5.63).

Among nonpostpartum insertions, 25.6% (79 of
309) of uterine perforations were complete perfora-
tions. The 5-year cumulative incidence of complete
perforation in nonpostpartum individuals was 0.05%
(95% CI 0.04–0.06%) (Table 2). Among postpartum
individuals, complete perforations had the highest 5-
year cumulative incidence in individuals with an IUD
insertion 4 days to 6 weeks postpartum (0.96%; 95%
CI 0.72–1.27%), and none were diagnosed in individ-
uals with an insertion 0–3 days postpartum (Table 3).

Nonpostpartum individuals had a 5-year cumula-
tive incidence of IUD expulsion of 4.88% (95% CI
4.74–5.02%). Among postpartum individuals, those
with insertions at more than 6 weeks to 14 weeks
postpartum had the lowest 5-year cumulative inci-
dence of IUD expulsion (3.18% [95% CI 2.95–
3.42%]), and those with insertions 0–3 days postpar-
tum had the highest 5-year cumulative incidence
(10.73% [95% CI 9.12–12.61%]) (Table 3). After
adjustment, the risk of IUD expulsion was elevated
in those with IUD insertions 0–3 days postpartum
(five times higher than in nonpostpartum individuals
[aHR 5.34, 95% CI 4.47–6.39]), in those with inser-
tions 4 days to 6 weeks postpartum relative to non-
postpartum insertions (aHR 1.22; 95% CI 1.05–1.41),
and in those with insertions 14 weeks to at least 52
weeks postpartum relative to nonpostpartum inser-
tions (aHR 1.43; 95% CI 1.29–1.60) (Fig. 1).

Among those with an IUD insertion within 52
weeks of delivery, the 5-year cumulative incidence of
perforation was almost two times higher in breastfeeding
individuals than in nonbreastfeeding individuals (1.61%
[95% CI 1.43–1.81%] vs 0.88% [95% CI 0.71–1.08%])
(Table 3). After adjustment, postpartum individuals who
were breastfeeding near the time of IUD insertion had
an estimated risk of uterine perforation that was 1.4
times that of postpartum individuals who were not
breastfeeding (aHR 1.37; 95% CI 1.12–1.66) (Fig. 1).

Among breastfeeding individuals, 340 of 526
uterine perforations (64.6%) were complete, and,
among nonbreastfeeding individuals, 80 of 147 per-
forations (54.4%) were complete—both proportion-
ately greater than partial perforations (data not
shown).

Among those with an IUD insertion within 52
weeks of delivery, the 5-year cumulative incidence of
IUD expulsion was lower in breastfeeding individuals
than in nonbreastfeeding individuals (3.49% [95% CI
3.25–3.73%] vs 4.57% [95% CI 4.22–4.95%]) (Table 3).

Table 1. Characteristics of the Study Population at
the Time of Intrauterine Device Insertion
(N5326,658)

Characteristic Value

IUD type*
LNG-releasing 259,234 (79.4)
Copper 63,664 (19.5)

Postpartum time of IUD insertion
0–3 d 2,788 (0.9)
4 d to 6 wk 17,272 (5.3)
More than 6 to 14 wk 56,047 (17.2)
More than 14 to 52 wk 21,717 (6.6)
Nonpostpartum

(more than 52 wk
or no delivery)

228,834 (70.1)

Breastfeeding status
Yes 64,186 (19.6)

Age (y) 32.068.3
Race and ethnicity†

Asian or Pacific Islander 38,911 (11.9)
Hispanic Black 696 (0.2)
Hispanic other 56,180 (17.2)
Hispanic White 42,501 (13.0)
Non-Hispanic Black 28,323 (8.7)
Non-Hispanic White 137,102 (42.0)
None of the above or

multiple
16,357 (5.0)

BMI category‡

Underweight 3,689 (1.1)
Normal weight 113,675 (34.8)
Overweight 96,181 (29.4)
Obesity 107,674 (33.0)

HMB in the past year 32,552 (10.0)
Dysmenorrhea in the

past year
15,266 (4.7)

Uterine leiomyomas 17,416 (5.3)
Parity§

1 or less 128,577 (39.4)
More than 1 148,985 (45.6)

Duration of look-back
period (mo)

56.8642.3

46.3 (26.1–76.6)
12, 435

Duration of follow-up (y) 1.961.7
1.4

0.0–10.3
No. of uterine perforations 1,008
No. of IUD expulsions 8,943

IUD, intrauterine device; LNG, levonorgestrel; BMI, body mass
index; HMB, heavy menstrual bleeding.

Data are n (%); mean6SD; median (interquartile range); minimum,
maximum; or maximum

* Unknown or missing: 1.2%.
† Race and ethnicity were as reported in electronic health records.

The Hispanic other, none of the above, and unknown categories
included both those who self-identified as “other” and groups
with very small numbers in this study (eg, non-Hispanic Native
American and non-Hispanic American Indian or Alaska
Native). Unknown or missing: 2.0%.

‡ Unknown or missing: 1.7%.
§ Unknown or missing: 15.0%.
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Table 2. Cumulative Incidence of Uterine Perforation and Intrauterine Device Expulsion, Nonpostpartum
Individuals (More Than 52 Weeks Postpartum or Nulliparous) (n5228,834)

Outcome, Risk Factor, and Category

Cumulative Incidence*

At 1 y At 5 y

Uterine perforation
Overall 0.07 (0.06–0.34) 0.29 (0.26–0.34)
Complete 0.03 (0.02–0.04) 0.05 (0.04–0.06)

By HMB status
Recent diagnosis of HMB (1 y or less before index date) 0.09 (0.06–0.14) 0.39 (0.29–0.53)
No diagnosis of HMB 0.07 (0.06–0.08) 0.28 (0.24–0.33)

IUD expulsion
Overall 2.49 (2.42–2.56) 4.88 (4.74–5.02)

By HMB status
Diagnosis of HMB in recent and past periods 8.37 (7.76–9.02) 13.96 (12.96–15.03)
Recent diagnosis only of HMB (1 y or less before index date only) 6.46 (6.11–6.82) 11.27 (10.70–11.87)
Past diagnosis only of HMB (more than 1 y before index date only) 3.03 (2.67–3.43) 5.54 (4.88–6.29)
No diagnosis of HMB 1.71 (1.64–1.77) 3.59 (3.46–3.73)

By BMI (kg/m2)
Underweight (less than 18.5) 1.94 (1.47–2.56) 3.29 (2.46–4.39)
Normal weight (18.5–24.9) 1.78 (1.69–1.88) 3.64 (3.44–3.85)
Overweight (25.0–29.9) 2.39 (2.26–2.52) 4.55 (4.31–4.81)
Obesity (30.0–39.9) 3.32 (3.16–3.49) 6.14 (5.85–6.44)
Morbid obesity (40 or higher) 4.23 (3.91–4.57) 8.81 (8.18–9.48)

By age group (y)
20 or younger 2.43 (2.21–2.67) 5.01 (4.49–5.58)
21 to 24 2.12 (1.94–2.31) 4.69 (4.12–5.34)
25 to 28 1.71 (1.55–1.89) 3.45 (3.07–3.87)
29 to 32 2.02 (1.85–2.20) 4.36 (3.97–4.78)
33 to 36 2.06 (1.90–2.24) 4.45 (4.11–4.82)
37 to 50 3.15 (3.02–3.27) 5.62 (5.42–5.83)

By parity
0 2.37 (2.24–2.50) 4.88 (4.56–5.22)
1 2.52 (2.35–2.71) 5.09 (4.73–5.47)
2 2.43 (2.30–2.58) 4.67 (4.43–4.92)
3 3.12 (2.89–3.37) 5.59 (5.21–6.00)
4 or greater 4.71 (4.29–5.17) 7.71 (7.06–8.41)

By race and ethnicity†

Asian or Pacific Islander 3.21 (2.98–3.45) 6.07 (5.66–6.52)
Hispanic Black or Hispanic other 3.14 (2.96–3.33) 6.01 (5.66–6.39)
Hispanic White 2.67 (2.45–2.91) 4.51 (4.14–4.91)
Non-Hispanic Black 3.84 (3.56–4.14) 7.27 (6.75–7.83)
Non-Hispanic White 1.79 (1.71–1.89) 3.72 (3.54–3.91)
None of the above or multiple 2.38 (2.09–2.70) 5.43 (4.79–6.15)

Dysmenorrhea
Diagnosis of dysmenorrhea in recent and past periods 4.11 (3.47–4.88) 8.18 (6.69–9.98)
Recent diagnosis only of dysmenorrhea (1 y or less before index date only) 4.49 (4.04–4.99) 7.58 (6.80–8.45)
Past diagnosis only of dysmenorrhea (more than 1 y before index date only) 3.03 (2.72–3.38) 5.80 (5.09–6.61)
No diagnosis of dysmenorrhea 2.34 (2.27–2.42) 4.67 (4.52–4.81)

HMB, heavy menstrual bleeding; IUD, intrauterine device; BMI, body mass index.
Data are % (95% CI).
* The cumulative incidences of uterine perforation and IUD expulsion, estimated using the Kaplan Meier method (1—Kaplan Meier

estimate), may be overestimated because removal of an IUD could be considered as a competing event, precluding the occurrence
of the outcome once the event had occurred.15,16 Cumulative incidence represents the proportion of the study population (or exposure
group) who experienced an outcome (uterine perforation or IUD expulsion) over the specified time period. Some perforations and some
expulsions were recognized at removal.

† Race and ethnicity were as reported in electronic health records. The Hispanic other, none of the above, and unknown categories included
both those who self-identified as “other” and groups with very small numbers in this study (eg, non-Hispanic Native American and non-
Hispanic American Indian or Alaska Native). Unknown or missing: 2.0%.
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After adjustment, postpartum individuals who were
breastfeeding near the time of IUD insertion had 0.7
times the risk of IUD expulsion relative to postpartum
individuals who were not breastfeeding (aHR 0.71;
95% CI 0.64–0.78) (Fig. 1).

Among nonpostpartum individuals, those with a
recent diagnosis of heavy menstrual bleeding
(n531,600) had a 5-year cumulative incidence of uter-
ine perforation of 0.39% (95% CI 0.29–0.53%); those
without a recent diagnosis of heavy menstrual bleed-
ing (n5197,234) had a 5-year cumulative incidence of
0.28% (95% CI 0.24–0.33%) (Table 2). After adjust-
ment, the risk of uterine perforation in those diag-
nosed with heavy menstrual bleeding was 1.5 times
that in those without such a diagnosis (aHR 1.53; 95%
CI 1.10–2.13) (Fig. 1).

Nonpostpartum individuals with a heavy men-
strual bleeding diagnosis in the recent period (at least 1
year before insertion), past period (more than 1 year

before insertion), or both periods had a higher 5-year
cumulative incidence of IUD expulsion than those
without a heavy menstrual bleeding diagnosis (Table 2).
Those with a heavy menstrual bleeding diagnosis in the
recent and past periods had the highest 5-year cumu-
lative incidence of IUD expulsion (13.96%; 95% CI
12.96–15.03%). After adjustment, the risk of IUD
expulsion was approximately three times higher in
those with a diagnosis of heavy menstrual bleeding in
the previous 52 weeks than in those without such a
diagnosis (aHR 2.84; 95% CI 2.66–3.03) (Fig. 1).

Individuals with LNG-IUDs had a 5-year cumu-
lative incidence of uterine perforation of 0.63%
(95% CI 0.57–0.68%), and those with copper IUDs
had a 5-year cumulative incidence of 0.55% (95% CI
0.44–0.68%) (Table 4). After adjustment, those with
LNG-IUDs had an estimated risk of uterine perfo-
ration that was 1.5 times that of those with copper
IUDs (aHR 1.49; 95% CI 1.25–1.78) (Fig. 1).

Table 3. Cumulative Incidence of Uterine Perforation and Intrauterine Device Expulsion Within 52 Weeks
Postpartum (n597,824)

Outcome, Risk Factor, and Category

Cumulative Incidence*

At 1 y At 5 y

Uterine perforations, overall
By timing of IUD insertion after delivery

0–3 d 0.22 (0.08–0.60) 1.36 (0.62–2.96)
4 d to 6 wk 0.78 (0.65–0.93) 1.98 (1.61–2.43)
More than 6 to 14 wk 0.54 (0.48–0.61) 1.42 (1.25–1.61)
More than 14 to 52 wk 0.33 (0.26–0.43) 0.74 (0.57–0.97)

By breastfeeding status at IUD insertion
Breastfeeding 0.60 (0.54–0.67) 1.61 (1.43–1.81)
Not breastfeeding 0.35 (0.29–0.43) 0.88 (0.71–1.08)

Uterine perforations, complete
By timing of IUD insertion after delivery
0–3 d 0.00 (NE) 0.00 (NE)
4 d to 6 wk 0.50 (0.40–0.63) 0.96 (0.72–1.27)
More than 6 to 14 wk 0.40 (0.35–0.47) 0.80 (0.70–0.92)
More than 14 to 52 wk 0.25 (0.19–0.33) 0.38 (0.29–0.51)

IUD expulsion
By timing of IUD insertion after delivery
0–3 d 7.84 (6.83–9.00) 10.73 (9.12–12.61)
4 d to 6 wk 1.61 (1.42–1.84) 3.87 (3.40–4.42)
More than 6 to 14 wk 1.40 (1.30–1.51) 3.18 (2.95–3.42)
More than 14 to 52 wk 2.33 (2.12–2.56) 4.55 (4.12–5.02)
By breastfeeding status at IUD insertion
Breastfeeding 1.55 (1.44–1.65) 3.49 (3.25–3.73)
Not breastfeeding 2.45 (2.27–2.65) 4.57 (4.22–4.95)

IUD, intrauterine device; NE, not estimable.
Data are % (95% CI).
* The cumulative incidences of uterine perforation and IUD expulsion, estimated using the Kaplan Meier method (1—Kaplan Meier

estimate), may be overestimated because removal of an IUD could be considered as a competing event, precluding the occurrence
of the outcome once the event had occurred.15,16 Cumulative incidence represents the proportion of the study population (or exposure
group) that experienced an outcome (uterine perforation or IUD expulsion) over the specified time period. Some perforations and some
expulsions were recognized at removal.
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Five-year cumulative incidence of IUD expulsion
was similar for LNG-IUDs and copper IUDs (4.52%
[95% CI 4.40–4.65%] and 4.82% [95% CI 4.56–
5.10%], respectively) (Table 4). After adjustment, the
risk of IUD expulsion in individuals with LNG-IUDs
was 0.7 times that of those with copper IUDs (aHR
0.69; 95% CI 0.65–0.73) (Fig. 1).

Of the six potential risk factors for IUD expulsion
that were evaluated (age, race and ethnicity, BMI,
parity, experience with heavy menstrual bleeding, and
experience with dysmenorrhea), after mutual adjust-
ment for other risk factors and covariates, heavy
menstrual bleeding was associated with the highest
expulsion risk, particularly in those with chronic and
persistent heavy menstrual bleeding (5-year cumula-
tive incidence, 13.96%; 95% CI 12.96–15.03%). High-
er BMI; younger age at IUD insertion; four or more
previous births; and being a member of non-Hispanic
Black, Hispanic Black, Hispanic White, Asian or
Pacific Islander, and multiple racial and ethnic groups
(compared with non-Hispanic White) were all associ-
ated with a higher risk of IUD expulsion when
accounting for other potential confounders; however,
the 5-year cumulative incidence was modest at less
than 10%. After adjustment for other risk factors and
covariates, dysmenorrhea was not meaningfully asso-
ciated with an elevated risk of expulsion.

DISCUSSION

The APEX-IUD study demonstrated low overall
incidences of IUD-associated uterine perforation and
IUD expulsion. The study findings expand on exist-
ing evidence demonstrating IUDs to be safe, with rare
instances of adverse outcomes.

Clinicians should be aware of the small but
relatively higher risks of uterine perforation associ-
ated with IUD insertion within 1 year postpartum
compared with nonpostpartum insertion. Uterine
perforation risk appeared to be greatest for those
with IUDs placed from 4 days to 6 weeks post-
partum, with a cumulative incidence of 1.98% at 5
years—more than six times that of nonpostpartum
insertions, the cumulative incidence of which was
0.29% at 5 years. Nonetheless, uterine perforation
was rare overall regardless of postpartum status and
timing. Approximately half (51%) of uterine perfora-
tions were complete; clinical management for com-
plete perforation requires intra-abdominal surgery
by laparoscopy or laparotomy. The 5-year cumula-
tive incidence of perforations that were determined
to be complete was lower with nonpostpartum IUD
insertions (0.05%) than with most postpartum inser-
tion categories (4 days–6 weeks, 0.96%; 6–14 weeks,
0.80%; 14–52 weeks, 0.38%), except for the group
with insertion at 0–3 days postpartum (0%). Timing
of the insertion of an IUD should be a shared deci-
sion between the patient and the health care profes-
sional. Although the risk of IUD complications
between 4 days and 6 weeks postpartum is increased,
the absolute increased risk remains low.

Intrauterine device expulsion was also uncom-
mon in APEX-IUD, albeit more frequent than
uterine perforation, and was more frequent with
immediate postpartum placement (within 3 days
after delivery)—a practice that has become increas-
ingly common since the study was completed—than
with placement during later postpartum periods or in
nonpostpartum individuals. Those with a delivery in

Table 4. Cumulative Incidence of Uterine Perforation and Intrauterine Device Expulsion, by Intrauterine
Device Type, Among Both Postpartum and Nonpostpartum Individuals With Known Intrauterine
Device Type (n5322,898)

Outcome, Risk Factor, and Category

Cumulative Incidence*

At 1 y At 5 y

Uterine perforation
LNG-IUD 0.22 (0.20–0.24) 0.63 (0.57–0.68)
Copper IUD 0.16 (0.13–0.20) 0.55 (0.44–0.68)

IUD expulsion
LNG-IUD 2.30 (2.24–2.36) 4.52 (4.40–4.65)
Copper IUD 2.30 (2.18–2.44) 4.82 (4.56–5.10)

LNG, levonorgestrel; IUD, intrauterine device.
Data are % (95% CI).
* The cumulative incidences of uterine perforation and IUD expulsion, estimated using the Kaplan Meier method (1—Kaplan Meier

estimate), may be overestimated because removal of an IUD could be considered as a competing event, precluding the occurrence
of the outcome once the event had occurred.15,16 Cumulative incidence represents the proportion of the study population (or exposure
group) that experienced an outcome (uterine perforation or IUD expulsion) over the specified time period. Some perforations and some
expulsions were recognized at removal.
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the past year were at higher risk of uterine perfora-
tion when breastfeeding, particularly in the later
postpartum periods, compared with those who were
not, but breastfeeding individuals were at a lower
risk of expulsion. Among nonpostpartum individ-
uals, those diagnosed with heavy menstrual bleeding
were at increased risk of expulsion and had a low
absolute risk of perforation that was higher than that
in nonpostpartum individuals without heavy men-
strual bleeding. Although LNG-IUDs appeared to
be associated with a higher risk of uterine perforation
and a lower risk of expulsion than copper IUDs, the
clinical relevance of the differences in both outcomes
by IUD type is debatable.

The information presented here can assist the
clinician in counseling patients about individual
risks during preprocedure counseling and facilitate
shared decision making. Timing of IUD placement
and methods to reduce the risk of uterine perfora-
tion can be considered. Ultrasound guidance may
be helpful for IUD placement in postpartum and
breastfeeding individuals but has not been evalu-
ated nor demonstrated to mitigate risk; additional
studies are needed to make evidence-based recom-
mendations. Health care professional experience is
an important factor that may moderate outcomes14;
we controlled for health care professional experi-
ence in these analyses. Patients should be counseled
about signs that may suggest potential perforation
(eg, pelvic pain, severe cramps, strings unable to be
palpated). Under conditions in which IUD expul-
sion rates are relatively higher (immediate postpar-
tum IUD placement, heavy menstrual bleeding),
having a low threshold for scheduling a follow-up
visit to ensure the IUD is in place may also be con-
sidered. To prevent unplanned pregnancies with
unrecognized expulsion, patients should be coun-
seled about the risk of IUD expulsion and informed
of signs of expulsion (eg, device felt in the vagina,
change in cramping or bleeding pattern, strings
unable to be palpated) and the need for IUD
replacement or alternate form of contraception in
the event of an expulsion. Health care professionals
and patients should weigh the elevated risks in the
postpartum period against known contraceptive
benefits and the convenience of early insertion.

Strengths of the findings from APEX-IUD
include the largest and most demographically
diverse cohort with more than 1 year of follow-up
reported to date, minimal missing data, and control
for more than 20 confounding factors. Some limi-
tations are noted, however. Given the use of
retrospective data and the observational design,

there was no protocol-specified plan for the timing
of follow-up; the timing of IUD-related perforation
and IUD expulsion reflect the dates of diagnosis and
not necessarily the time of the outcomes themselves,
and some perforation and expulsion outcomes were
recognized only at the time of IUD removal. In
particular, outcomes for patients who are undergo-
ing an IUD insertion within 1 year postpartum may
be subject to surveillance bias, because perforation
or expulsion outcomes may have been recognized
because of more frequent contact with health care
professionals during this time. The study data were
subject to potential misclassification of the out-
comes and risk factors, unmeasured confounding,
and loss to follow-up. There were relatively small
numbers in the 0-to-3-day postpartum group, di-
minishing the precision of estimates.

Intrauterine devices are a highly effective and
patient-friendly form of long-term contraception.
Early postpartum insertions gained heightened
importance in light of recent COVID-related con-
straints on access to routine medical care and
current state restrictions on abortion, emphasizing
the need to reduce barriers to obtaining highly
effective contraception. With appropriate counsel-
ing and monitoring for potential risks of uterine
perforation and IUD expulsion for IUD insertions
known to have slightly higher risks (during the first
year postpartum, among breastfeeding individuals,
and among those with heavy menstrual bleeding),
IUDs can provide reliable, safe, long-term pro-
tection against unintended pregnancy.
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