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Objective: The objective was to describe the sonographic position of copper intrauterine devices (IUDs) 6 months
after insertion during cesarean delivery.
Study design: This prospective, observational study followed participantswho received a copper IUD during cesar-
ean delivery. We performed pelvic examination at 6 weeks and 6 months and sonography at 6 months to deter-
mine IUD position. Patients had additional examinations as needed to address complications.
Results: Sixty-nine participants provided outcomes through 6months: 41 (59%) had correctly positioned IUDs, 21
(30%) had malpositioned intrauterine IUDs, 5 experienced expulsion (3 partial, 2 complete), and 2 had elective
removal; 52 (75%) had missing strings. Missing strings at 6 weeks predicted an incorrect IUD position in 22 of
52 participants (positive predictive value 42%), and visible or palpable strings predicted a correct IUD position
in 7 of 12 participants (negative predictive value 58%).
Conclusion: Although 59% of copper IUDs placed during cesarean were correctly positioned at 6 months, nearly
one third were malpositioned.

Implications: Ultrasound may be indicated for patients receiving a copper IUD during cesarean delivery as
checking IUD strings alone does not assure correct placement. Providers offering postpartum IUDs should ensure
that appropriate processes for the evaluation and management of devices with missing strings or abnormal po-
sition are available to all patients regardless of insurance status.
© 2020 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

With postplacental intrauterine device (IUD) placement, IUD expul-
sion occursmore often for devices placedwithin 10minutes of placental
delivery compared to those inserted during postpartum follow-up, or at
times unrelated to pregnancy [1]. IUD placement during cesarean deliv-
ery (versus vaginal) and use of copper IUDs (versus levonorgestrel) are
associated with lower expulsion rates [1,2].

In a prior study, pelvic sonography 6 months postpartum after cop-
per IUD placement during vaginal delivery demonstrated IUD malposi-
tion in 15% and partial expulsion in 16% of participants [2]. In this
study, we sought to evaluate IUD positional outcomes 6 months after
copper IUD placement during cesarean delivery.
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2. Materials and methods

We recruited adult English speakers between January 2016 and Feb-
ruary 2018whowere at least 18 years of age, had cesarean delivery of a
liveborn at 34 weeks 0 days' gestation or greater and received a
postplacental (PP) TCu380A IUD through routine obstetric care at the
Hospital of the University of Pennsylvania. All participants provided
written or verbal informed consent. The University of Pennsylvania In-
stitutional Review Board approved the study.

We obtained clinical data from the delivery, IUD insertion and postpar-
tumvisits throughmedical record review. Participants not completing a rou-
tinepostpartumvisitwith their obstetrics provider scheduleda researchvisit
at 6 weeks postpartum, and all had a scheduled research visit at 6 months.

At the 6-week and 6-month evaluations, we performed speculum and
bimanual examination to evaluate the presence or absence of IUD strings,
and sonography to ascertain device position.We offered participantswith
a recognized IUD problem same-day contraceptive counseling, IUD re-
moval and initiation of a new contraceptivemethod, if desired, with stan-
dard clinical charges incurred to the participant and their insurer.We also
offered referrals and sliding-scale gynecological fees as needed.
er the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Our primary outcome was the proportion of correctly positioned
original PPIUDs at 6months. Secondary outcomeswere expulsion (com-
plete or partial), malposition, perforation and elective removal of origi-
nal PPIUDs.

We defined partial expulsion as the distal end of the IUD below the
internal cervical os on sonography or an IUD protruding through the ex-
ternal os [3]. We considered malposition as an IUD greater than 1 cm
below the fundus (low-lying) or in an abnormal intrauterine orientation
(axial rotation, transverse rotation, inversion) on transvaginal ultraso-
nography that did not meet criteria for partial expulsion [2].

To determine our sample size, we estimated that 15% of IUDs would
be expelled by 6months postpartum [4–9].We selected a sample size of
150 participants to provide a 5% confidence interval (CI) around this ex-
pected expulsion percentage.We planned to enroll 200 participants, an-
ticipating 25% loss to follow-up by 6 months.

We performed bivariate analyses to compare characteristics among
those with a correct IUD position at 6 months to those with all other
known IUD position outcomes and assessed differences between partic-
ipantswhodid and did not complete study follow-up.We used one-way
analysis of variance or Kruskal–Wallis tests for continuous variables and
Fisher’s exact test for categorical variables as appropriate.
Fig. 1. Study flow: recruitment, enrollment and IUD status of ind
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We managed study data in Research Electronic Data Capture soft-
ware [10,11] and used Stata 14.2 (StataCorp, College Station, TX, USA)
for analysis. We conducted all study activities as registered on
ClinicalTrials.gov (NCT02706340).

3. Results

We enrolled 111 participants and had known final IUD position out-
comes for 69 participants (Fig. 1). We discontinued recruitment early
due to slow enrollment. We observed no significant demographic and
baselinemedical differences between participants with a correctly posi-
tioned IUD at 6 months and those with other IUD outcomes (Table 1).
We found no significant differences in baseline characteristics in those
who did and did not complete the study (Online Appendix 1).

Forty-one of 69 participants with a known 6-month outcome
(59% [95% CI, 47%–71%]) had a correctly positioned device, 21 (30%
[95% CI 20%–43%]) had a malpositioned IUD (Table 2), and 52 (75%
[95% CI 64%-85%]) had missing strings at 6 weeks postpartum. We ob-
served 5 (7% [95% CI 2%–16%]) expulsions (two complete and three par-
tial). Two participants chose to remove their IUD. No perforations
occurred.
ividuals receiving TCu380A IUDs during cesarean delivery.
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Table 1
Demographic and baseline characteristics of subjects with TCu380A IUDs placed during cesarean delivery, reported by IUD position at 6 months postpartum

Total
(N = 109)

Correct IUD position
(n = 41)

Other IUD position outcome
(n = 28)

Outcome unknown
(n = 40) p valuea

Age (years) 27.9 ± 4.8 28.4 ± 5.2 28.5 ± 4.6 27.0 ± 4.8 .84
Race/ethnicity
Black/African-American 80 (73.4) 27 (65.9) 23 (82.1) 30 (75.0) .28
White 11 (10.1) 4 (9.8) 2 (7.1) 5 (12.5)
Other/unknown 18 (16.5) 10 (24.4) 3 (10.7) 5 (12.5)

Annual household income
<$10,000 29 (26.6) 8 (19.5) 7 (25.0) 14 (35.0) .82
$10,000–$30,000 29 (26.6) 14 (34.2) 8 (28.6) 7 (17.5)
>$30,001 51 (46.8) 19 (46.3) 13 (46.4) 19 (47.5)

Parity
1 18 (16.5) 6 (14.6) 5 (17.9) 7 (17.5) .75
≥2 91 (83.5) 35 (85.4) 23 (82.1) 33 (82.5)

Relationship status
Single 41 (37.6) 14 (34.2) 13 (46.4) 14 (35.0) .52
With partner 34 (31.2) 13 (31.7) 6 (21.4) 15 (37.5)
Married or divorced 34 (31.2) 14 (34.2) 9 (32.1) 11 (27.5)

BMI (kg/m2)
18–24.9 16 (14.7) 7 (18.0) 4 (14.8) 5 (12.5) .51
≥25 84 (77.1) 32 (82.1) 23 (85.2) 29 (72.5)

Gestational age
Preterm (34 weeks 0 day–36 weeks 6 days) 7 (6.4) 4 (9.8) 2 (7.1) 1 (2.5) .71
Term (≥37 weeks 0 day) 102 (93.6) 37 (90.2) 26 (92.9) 39 (97.5)

History of cesarean delivery 75 (68.8) 26 (63.4) 20 (71.4) 29 (72.5) .61

Data are mean ± standard deviation or n (%).
a Tests comparing distribution of characteristics for the groups “Correct IUD position” and “Other IUD position outcome.”
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Missing strings at the 6-week postpartum visit predicted an incorrectly
positioned IUD in 22 of 52 participants (positive predictive value 42%),
and visible or palpable strings predicted a correctly positioned IUD in
7 of 12 participants (negative predictive value 58%). At the end of the
study, 11 (16% [95% CI 8%–27%]) participants continued using a
malpositioned or partially expelled PPIUD due to the loss of
pregnancy-related health insurance and inability to pay for medical
care. No pregnancies occurred.
4. Discussion

In this prospective study of patients who received a copper T380A
IUD at the time of cesarean delivery, 59% had a correctly positioned
IUD at 6months postpartum.Only 7% of participants experienced expul-
sion, but nearly one third had a malpositioned IUD. Our results regard-
ing IUD expulsion are consistent with prior data [5–7,9] but add to the
literature by describing multiple intrauterine but abnormal IUD posi-
tions. Almost one fifth of participants who completed this study contin-
ued using an abnormally oriented IUDdue to lost insurance and inability
to afford the cost of removal. Given the United States' history of repro-
ductive coercion against marginalized groups [12], facilitation of
PPIUD insertion should be balanced with policies that expand access
to device removal.

Our study was limited to copper IUDs; IUD position outcomes
may differ with levonorgestrel devices [9, 11, 15]. Because we
discontinued enrollment early due to slow recruitment and approx-
imately one third of our participants did not complete follow-up,
our findings are limited to descriptive outcomes, and we are unable
to fully assess predictors of IUD expulsion or the positional abnor-
malities we observed. Although our small sample demonstrates a
low likelihood of IUD expulsion when placed at cesarean delivery,
missing strings and abnormal IUD positions are common, which
may make removal difficult. Patients must be informed of these pos-
sibilities during antenatal counseling, and providers should ensure
that outpatient evaluation and management of PPIUDs are available
to all patients regardless of insurance status.
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Supplementary data to this article can be found online at https://doi.
org/10.1016/j.conx.2020.100040.
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Table 2
Positions of 69 TCu380A IUDs placed immediately after cesarean delivery and at 6 months postpartum

Illustration of IUD position Description n (%)a

Correct IUD position: in the usual orientation at the uterine fundus. 41 (59.4)

Inverted: IUD is upside-down within the uterine cavity, with IUD arms oriented toward the lower uterine segment. 6 (8.7)

Low-lying: IUD is entirely intrauterine (not partially expelled) but ≥1 cm below the fundus. 3 (4.3)

Axial rotation: IUD is at the fundus in the usual orientation but rotated in the anterior–posterior plane within the
uterine cavity.

10 (14.5)

Transverse rotation: 90° rotation of the IUD, such that IUD stem is extending from cornu to cornu. 2 (2.9)

Partial expulsion: distal end of the IUD below the internal cervical os on ultrasound or an IUD protruding through
the external cervical os on physical exam

3 (4.3)

Complete expulsion: IUD is completely out of the uterus 2 (2.9)

a Denominator to calculate proportions: n = 69 (participants with known IUD position outcome assessed with ultrasound).
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