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Abstract

Objective—To compare intrauterine device (IUD) use at 6 months postpartum among women 

who underwent intracesarean delivery (during cesarean delivery) IUD placement versus women 

who planned for interval IUD placement 6 or more weeks postpartum.

Methods—In this non-blinded randomized trial women who were undergoing a cesarean and 

desired an IUD were randomized to intracesarean cesarean delivery or interval IUD placement. 

The primary outcome was IUD use at 6 months postpartum. A sample size of 112 (56 in each 

group) was planned to detect a 15% difference in IUD use at 6 months postpartum between 

groups.

Results—From March 2012 to June 2014, 172 women were screened and 112 women were 

randomized into the trial. Baseline characteristics were similar between groups. Data regarding 

IUD use at 6 months postpartum was available for 98 women, 48 and 50 women in the 

intracesarean and interval groups, respectively. A larger proportion of the women in the 

intracesarean group were using an IUD at 6 months postpartum ((40/48), 83%) compared to those 

in the interval group ((32/50) 64%, relative risk [RR]=1.3, 95% confidence interval [CI]: 1.02, 

1.66). Among the 56 women randomized to interval IUD insertion, 22 (39%) of them never 

received an IUD; 14 (25%) never returned for IUD placement, five (9%) women declined an IUD, 

and three (5%) had a failed IUD placement.

Conclusion—IUD placement at the time of cesarean delivery leads to a higher proportion of 

IUD use at 6 months postpartum when compared to interval IUD placement.
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Introduction

Delaying the initiation of effective contraception until the postpartum visit puts some women 

at risk for rapid, repeat, and unintended pregnancy1. More than 50% of non-breastfeeding 

women ovulate by 6 weeks postpartum2. Additionally, more than 50% of women are 

sexually active by 6 weeks postpartum2. Women who intend to use an intrauterine device 

(IUD) for postpartum contraception are often unable to return for a postpartum visit, and 

never receive anIUD.3 These women are more likely to be socially and financially 

disadvantaged4,5 and face barriers such as lack of transportation, lack of stable housing, and 

difficulty communicating with their healthcare providers.6

IUD placement in the immediate postpartum period has the potential to increase overall IUD 

use and decrease rates of unintended pregnancy in the US. Immediate postplacental IUD 

insertion (within ten minutes of placental delivery) is an alternative to interval insertion 

(insertion 6 or more weeks postpartum); however, little data are available regarding IUDs 

specifically placed at cesarean delivery.7,8 Existing data suggest that intracesarean delivery 

(during cesarean delivery) IUD placement may have a lower expulsion risk than placement 

at time of vaginal delivery.9-11 The purpose of this study was to compare IUD use at 6 

months postpartum among women who underwent intracesarean delivery IUD placement 

versus women who planned for interval IUD placement 6 or more weeks after delivery.

Materials and Methods

This was a parallel, 1:1, non-blinded, randomized trial conducted between March 2012 and 

June 2014 at the North Carolina Women's Hospital. The study was approved by the 

University of North Carolina Institutional Review Board and was registered at 

ClinicalTrials.gov (NCT01539759). We recruited pregnant women aged 18-45 years who 

were undergoing a cesarean delivery and desired an IUD for contraception postpartum. All 

study activities adhered to the CONSORT guidelines for reporting clinical trials.12 

Screening and recruitment took place during prenatal care or on Labor and Delivery. After 

providing written consent, women were randomized to intracesarean delivery IUD 

placement or interval IUD insertion at a visit 6 or more weeks after delivery. After 

randomization to the timing of IUD placement, women could choose either a LNG-IUS 

(Mirena) or a Copper IUD (ParaGard). Women were seen at 6 weeks, 3 and 6 months 

postpartum. IUDs were provided free of charge, and women were reimbursed a nominal 

amount for each study visit.

Both laboring and non-laboring women were eligible for enrollment into the trial. Inclusion 

criteria were:1) English or Spanish speaking; 2) intention to comply with follow up 3) 

delivery of a live-born infant greater than 24 weeks via cesarean delivery. Women were 

excluded if they had: 1) a positive test for gonorrhea or chlamydia in this pregnancy; 2) a 

uterine anomaly that was known to distort the uterine cavity; 3) known or suspected cervical, 

uterine or breast neoplasia; 4) an allergy to any component of the chosen IUD; 5) a diagnosis 

of chorioamnionitis, intrapartum fever, or ruptured membranes for greater than 24 hours 

prior to delivery.
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All women were consented and enrolled into the trial on Labor and Delivery prior to entry 

into the operating room. After enrollment, each woman was randomly assigned to the timing 

of her IUD placement. The investigator opened the next sequentially numbered, opaque, 

sealed envelope containing the group assignment of intracesarean delivery or interval IUD 

placement. A research assistant, not otherwise involved with the conduct of this trail, 

prepared the envelopes using computer-generated random allocation in randomly permutated 

blocks of four and six. All women were told their allocation assignment prior to their 

cesarean delivery and were asked to select their desired IUD type.

Women allocated to the intracesarean group had their IUDs placed using the hysterotomy 

after the delivery of the infant and the placenta. IUDs were placed in a standardized fashion 

by residents and faculty who had received a ten-minute training by the principal 

investigators. The IUD was positioned with arms out in the applicator and inserted through 

the hysterotomy to the uterine fundus. A hand was placed on the exterior of the uterine 

fundus to stabilize the uterus and to hold the IUD in place. The applicator was then removed 

through the hysterotomy and the IUD strings were directed into the cervix using a ring 

forceps. For the LNG-IUS the IUD strings were trimmed at the level of the thread cleft prior 

to deployment. The Copper IUD strings were not cut. The hysterotomy was then closed in 

the standard fashion.

The 6-week study visit occurred at the same time as the woman's routine 6 week postpartum 

visit with her primary obstetrician or midwife. For women allocated to the interval 

placement group, the IUD was placed by the primary provider or a member of the study 

team, depending on the woman's preference. IUD strings were trimmed to 3-4 cm after IUD 

placement. At each study visit, women completed a questionnaire about their satisfaction 

with their IUD, pain, and bleeding. An examination was done to confirm IUD location. If no 

IUD strings could be seen protruding from the cervical oson speculum examination, an 

ultrasonogram was performed for IUD localization. Women were contacted after each 

missed study visit. We made at least 5 attempts to contact women by phone, email, and 

certified letter before they were considered lost to follow-up

The primary outcome was IUD use at 6 months postpartum. Secondary outcomes included 

IUD expulsion, IUD discontinuation, IUD strings visible at 6 months postpartum, and 

women's satisfaction with the IUD. An expulsion was defined as no IUD within the uterus, 

either with a clinical history consistent with an IUD expulsion, or confirmed by transvaginal 

ultrasonography. Women who experienced an IUD expulsion during the 6-month study 

period were offered an IUD replacement at no charge. Women were considered satisfied 

with their IUD if they responded yes to the question: “Would you recommend an IUD as a 

method of contraception to a friend?”

To estimate the sample size, we expected that 66% of women analyzed in the interval group 

and 91% of women analyzed in the intracesarean group would be using an IUD at the final 

6-month study visit. We arrived at 66% because we anticipated that of the women in the 

interval group, 20% would not return for insertion. We additionally expected 8% of women 

in the interval arm would discontinue the IUD by 6 months, 13 that 1% of IUD placements 

would not be completed and 5% of IUDs would be expelled prior to 6 months 
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postpartum14,15. We made an a priori assumption that 25% more women in the intracesarean 

group would be using an IUD at 6 months than in the interval group. Based on these 

estimates, using a 2-sided alpha of 0.05% and a beta of 0.20 (power of 80%) we calculated a 

required analysis sample size of 98 women (49 in each group). We anticipated a loss to 

follow-up of approximately 10-15% in each arm, so we set out to enroll and randomize 112 

women (56 women in each group) to detect a 15% difference in IUD use at 6 months 

postpartum between groups.

Statistical analysis was performed using Stat a 12 (College Station, Texas, US). Primary 

analysis used intention-to-treat data. Proportions were compared using Pearson's chi-squared 

test for the primary outcome. Additionally, risk ratios and exact 95% confidence intervals 

were calculated for the primary outcome (IUD use at 6 months) as well as the secondary 

outcomes (IUD expulsions, IUD discontinuation, visible strings at 6 months, and satisfaction 

with IUD at 6 months).

Results

One hundred and seventy-two women were screened to reach our final enrollment group of 

112 (Fig. 1). Our final analysis groups comprised participants from whom we collected 

outcome data at the 6-month visit; 48 of 56 women (86%) and 50 of 56 women (89%) in the 

intracesarean and interval arms, respectively.

Baseline characteristics were similar between the randomized groups (Table 1). There were 

no significant differences in the baseline characteristics of the women lost to follow-up 

compared to those women for whom follow-up data were available.

Of the women allocated to the intracesarean group 53 of 56 women (95%) received their 

assigned IUD at the time of cesarean delivery (Fig. 1). Three women did not have their IUD 

placed at the time of cesarean delivery because the surgical team did not remember or did 

not know to place the device. Two of these three women subsequently had an IUD placed at 

their six-week visit. Mean time from placental delivery to IUD insertion was 1.6 minutes 

(1.2-1.9 95%CI). Of the 55 women in this group who received an IUD, 40 (73%) chose a 

LNG-IUS and 15 (27%) chose a Copper IUD.

Of the women 56 women allocated to interval IUD insertion, 34 (63%) had an IUD 

successfully placed. Thirty (86%) women chose a LNG-IUS, and 4 (14%) women opted for 

a Copper IUD. Of the 22 women who did not receive an IUD, 14 (25%) never returned for 

any study visit after enrollment. Five (9%) women declined an IUD during their follow-up 

visit. Three (5%) women underwent an attempt at IUD placement, however, the IUD could 

not be successfully placed because of an inability to traverse the internal cervical os.

A larger proportion of the intracesarean group were using an IUD at the final 6-month visit 

(40/48; 83%) compared to the interval group (32/50; 64%) (RR=1.3, 95% CI: 1.02, 1.66) 

(Table 2). We performed sensitivity analyses to estimate the impact of the women lost to 

follow-up. Overall we had a 13% loss to follow-up with similar loss to follow-up in both 

arms, 14% and 11% in the intracesarean and interval IUD placement groups, respectively. 

Baseline characteristics among those who were lost to follow up were similar to those 
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women for whom follow-up information was available. When we assumed the same 

proportion of IUDs (83%) in the intracesarean group were retained among the women who 

were lost-follow-up as in the cohort for whom follow-up data were available, the proportion 

of IUDs retained was 82% (46/56) in the intracesarean group and 57% (32/56) in the interval 

group, resulting in an effect size between intervention groups that was slightly larger 

(RR=1.44; 95% CI: 1.11, 1.86). Using a more conservative approach, when we assumed the 

unlikely event that all 8 women lost-to-follow-up in the intracesarean group did not have an 

IUD in place at 6 months postpartum (40/56), the effect size between intervention groups 

remained similar to our original analysis estimate (RR=1.25; 95% CI: 0.94, 1.66), however, 

there was no significant difference in IUD use at 6 months between the two groups.

All four expulsions in the intracesarean group occurred within the first 3 weeks postpartum; 

mean time to expulsion was 12.6 days (Table 2). All four of these women had 0-1cm of 

cervical dilation at the time of cesarean delivery and IUD placement. Three of the women 

wanted another IUD placed and underwent successful IUD placement at the six week visit. 

The remaining woman opted to use a contraceptive implant. One woman in the interval 

group had an IUD expulsion. Although she had a replacement IUD, that second IUD was 

also expulsed within 10 days of placement. She subsequently chose to use condoms as her 

contraceptive method. All expulsed IUDs were LNG-IUS devices and were complete 

expulsions; each woman stated she was aware of the expulsion at the time that it occurred.

In the intracesarean group, seven (15%) women had their IUDs removed prior to 6 months 

postpartum. One woman had a postpartum hemorrhage in the operating room after IUD 

placement and hysterotomy closure and she underwent cesarean hysterectomy. Another 

woman developed endometritis on postpartum day 5, was readmitted to the hospital, and had 

her IUD removed upon admission. Her IUD strings were not visible and her IUD was 

removed using an alligator forceps under ultrasound guidance. Her endometritis resolved 

with 24 hours of treatment with IV antibiotics. She subsequently had an IUD placed at 12 

weeks postpartum and was using this IUD at 6 months postpartum. Five women underwent 

IUD removal due to side effects; primarily bleeding, pelvic pain, or both.

In the interval insertion group two (4%) women had their IUD removed during the study 

period due to: bleeding (1) and right lower quadrant pain (1). The women who had her IUD 

removed secondary to right lower quadrant pain was subsequently diagnosed with 

nephrolithiasis and chose to have her IUD replaced at her 3-month visit.

Fifty five women returned for in person 6-month study visits and underwent a speculum 

examination to check for IUD strings. The remaining women provided follow-up 

information by phone. Among the 55 women who underwent a speculum examination, 

strings were visualized in 56% and 75% of the women in the intracesarean and interval 

groups respectively. In both groups, women who chose to use a LNG-IUS were more likely 

to have strings visible at 6 months postpartum than those women who were using a copper 

IUD.
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Overall women in both groups were satisfied with their IUDs. In the intracesarean group, 

92% (36/39) and 100% (30/30) of the women in the interval group stated that they would 

recommend an IUD as a method of contraception to a friend.

The study authors became aware of two pregnancies that occurred among study participants 

once the 6 months of study follow up had been completed. Both women had been 

randomized to the interval insertion group. One woman never returned for any subsequent 

study visits after enrollment but reported during phone follow-up that she had had an ectopic 

pregnancy 7 months postpartum. She had not been using a method of contraception at that 

time. One woman had a copper IUD placed at her six week visit. Follow-up ultrasound was 

consistent with an appropriately positioned IUD when IUD strings were not visualized. 

More than 1 year after her IUD insertion she became pregnant, and imaging showed her IUD 

was in her abdomen. She subsequently had an uncomplicated pregnancy with a repeat term 

cesarean delivery.

Discussion

IUD placement at the time of cesarean delivery resulted in a higher proportion of IUD use at 

6 months postpartum. In our study women were offered access to free IUDs and 

compensation for attendance at each study visit, and still, 25% did not return for any visit 

following delivery. Existing data suggests that women who don't return for postpartum visits 

are more likely to be socially and economically disadvantaged6 and that for some women 

attendance at a visit represents a barrier to IUD initiation and placement16. The results of 

this study provide another contraceptive option to women without the need for a postpartum 

visit.

This data from this study add to the growing body of evidence that provision of long-acting 

reversible contraception (LARC) at the time of delivery leads to increased use of effective 

contraception.1,17-19 IUDs in this study were placed by the residents and faculty working on 

Labor and Delivery after only a ten-minute training on IUD placement at the time of 

cesarean delivery. This suggests that an 8% 6-month IUD expulsion risk among the women 

who received an IUD at the time of cesarean is achievable for most practitioners without 

extensive training. Prior studies have examined the cost-effectiveness of providing state-

funded immediate postpartum IUDs and have found the intervention to be cost-saving20, 

however, a cost-benefit analysis was not performed in conjunction with this study.

Women undergoing intracesarean delivery IUD placement should be counseled about the 

possibility of IUD expulsion and that their IUD strings may not be visible. Possible 

techniques for IUD removal without visible IUD strings should be discussed. The women in 

the interval group had an unexpectedly high proportion of non-visible IUD strings21 at 6 

months postpartum. It is unclear if placement techniques used by the providers were 

responsible or if IUDs placed at 6 weeks postpartum (as opposed to at a time not related to a 

pregnancy) are less likely to have IUD strings visible by 6 months postpartum. Additionally 

the potential interventions and costs associated with IUD removal in the case of non-visible 

IUD strings are an important area of future study. Although all of the expulsions in this 
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study were the LNG-IUS, the study was not designed to determine if there is a significant 

difference in the expulsion risk by IUD type.

Our study population was representative of the population of women served by North 

Carolina Women's Hospital, but may not be generalizable to other populations. In 2010, the 

most recent year for which data is available, 49% of women delivering at the Hospital had 

public insurance. Additionally, there was significant racial, ethnic, and socioeconomic 

diversity reflected in our study population. Prior studies have shown that women who are 

financially and socially disadvantaged may be less likely to attend postpartum visits4, and 

certainly this may have contributed to some loss to follow-up among women in this study.

The missing data from the women who were lost to follow-up is a weakness of our study. 

Our sensitivity analysis showed that our results remained statistically significant when IUD 

use at 6 months among those women lost to follow-up maintained proportions similar to 

those among women for whom follow-up data were available. In the unlikely event that all 8 

women who were lost to follow-up in the intracesarean group had their IUDs removed or 

expulsed by 6 months postpartum, the resulting effect size was similar to the effect we 

observed for our original estimates, although it did not reach statistical significance.

Reimbursement policies remain a significant barrier to the initiation of LARC methods 

during the immediate postpartum period. As of December 2014, eleven states in the US have 

adapted Medicaid policies that allow for reimbursement of LARC devices placed during the 

admission for delivery. ACOG supports the practice of immediate post-placental IUD 

placement22, and expert consensus supports aligning practice and reimbursement incentives 

to promote immediate postpartum initiation of LARC methods17. These recent policy 

changes and the results from this study support increasing the availability of intracesarean 

delivery IUD placement. As cesarean delivery represented 32.3% of all births in the United 

States in 200823, IUD placement at time of cesarean could be a safe, effective and 

convenient method of postpartum contraception available to 1.4 million women a year.
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Figure 1. 
Flowchart of study participants. *Excluded from analysis (lost to follow-up), n=8. †Excluded 

from analysis (lost to follow-up), n=6.
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Table 1
Baseline characteristics of women allocated to intrauterine device (IUD) placement 
during cesarean (intracesarean) or interval placement 6 or more weeks after delivery

Intracesarean IUD Placement N=56 N (%) Interval IUD Placement N=56 N (%)

Age (years)* 28 +/- 5.7 29 +/- 5.1

Parity at Admission

 0 17 (30) 12 (21)

 1 21 (38) 24 (43)

 2 13 (23) 14 (25)

 >2 5 (9) 6 (10)

Race/Ethnicity

 White 26 (46) 22 (39)

 Black 13 (23) 15 (27)

 Hispanic 13 (23) 18 (32)

 Asian 2 (4) 0 (0)

 Other 2 (4) 1 (2)

Educational Status

 HS or less 26 (46) 27 (48)

 Some College 23 (41) 23 (41)

 Post College 7 (13) 6 (11)

Marital Status

 Married or Living with Partner 43 (77) 43 (77)

 Single 13 (33) 13 (33)

Monthly Household Income

 0-250 3 (5) 3 (5)

 251-500 3 (5) 4 (7)

 501-1000 7 (13) 3 (5)

 1001-2000 11 (20) 22 (39)

 2001-3000 9 (16) 3 (5)

 Over 3000 17 (30) 16 (29)

 Refuse to answer 6 (11) 5 (9)

Prior IUD use 17 (30) 19 (34)

Indication for Cesarean delivery

 Repeat or elective 41 (73) 41 (73)

 Fetal status 4 (7) 2 (4)

 Malpresentation 6 (11) 6 (11)

 Failure to progress 5 (9) 7 (13)

Cervical Dilation at time of Cesarean delivery

 0-1cm 46 (82) 45 (80)

Obstet Gynecol. Author manuscript; available in PMC 2017 March 16.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Levi et al. Page 12

Intracesarean IUD Placement N=56 N (%) Interval IUD Placement N=56 N (%)

 2-5cm 6 (11) 6 (11)

 6-10cm 4 (7) 5 (9)

IUD type placed N=55 N=34

 LNG-IUS 40 (73) 30 (88)

 Copper IUD 15 (27) 4 (12)

*
Mean +/- SD

There were no statistically significant differences of any characteristics between the two groups using Pearson's chi-squared and student T-test 
where appropriate.
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Table 2
Outcomes related to intrauterine device use at 6 months postpartum for women who were 
allocated to IUD placement during cesarean delivery (intracesarean) or interval 
placement 6 or more weeks after delivery

Intracesarean IUD Interval IUD RR (95% CI)

Primary Outcome:

 IUD use at 6 months postpartum (N=98) 40/48 (83%) 32/50 (64%) 1.3 (1.02-1.66)

Secondary Outcomes:

 IUD expulsion (N=98) 4/48 (8%) 1/50 (2%) 4.2 (0.48-35.95)

 IUD discontinuation (N=98) 7/48 (15%) 2/50 (4%) 3.6 (0.80-16.68)

 IUD strings visible at 6 months PP (N=55) 17/31 (56%) 18/24 (75%) 0.7 (0.49-1.08)

  By IUD type:

  LNG-IUS (N=41) 13/21 (67%) 16/20 (80%)

  Copper IUD (N=14) 4/10 (40%) 2/4 (50%)

 Satisfaction with IUD (N=69) 36/39 (92%) 30/30 (100%) 0.9 (0.84-1.01)

IUD, intrauterine device.
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