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Abstract

Background: The etonogestrel subdermal implant received US Food and Drug Administration approval in 2006. Menstrual changes
represent a common reason why recipients of this implant request early implant removal.
Study Design: Retrospective review of medical records of 155 patients with placement of this implant at Mayo Clinic in Rochester,
Minnesota, and medical literature review.
Results: In 151 patients (97.4%), this implant was placed for contraception. Sixty-four patients (41.3%) contacted a health care provider
about implant-related issues after insertion, including 39 (25.2%) for abnormal bleeding. Mean body mass index (BMI) was 28.5, higher than
prior studies of implant-related bleeding. Implant removal rate was 25.2% (mean interval, 9.8 months), with 14.8% requesting removal for
bleeding changes. No insertion or postinsertion complications or contraceptive failures were found.
Conclusions: Age, race, BMI, parity, prior contraception method, and postpartum and breastfeeding status did not predict bleeding or
removal for bleeding risk. Removal rates were higher for amenorrhea, occasional spotting or bleeding, and regular menses than for prolonged
or continuous bleeding.
© 2011 Elsevier Inc. All rights reserved.
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1. Introduction

The etonogestrel subdermal implant has been available
worldwide since 1998 and received United States Food and
Drug Administration approval in 2006. Although several
broadly cited studies have confirmed its high efficacy,
convenience and cost-effectiveness, restricted availability to
trained providers, limited marketing and initial cost contrib-
ute to its limited use in the US [1–3]. A considerable number
of patients request early removal due to bleeding changes.

Several international studies describe geographic differ-
ences in the incidence of adverse effects due to this implant
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and the relationship of bleeding patterns to early removal
[4–7]. Removal rates for bleeding range from less than 1% in
Southeast Asia [8] to 22.6% in England [9].

Published data regarding bleeding changes and use of
this implant in US women are limited. A multicenter trial of
330 US women reported a 13.0% removal rate for “bleeding
pattern changes,” particularly within the first 8 months of
use [10]. A review of 11 international trials reported a
discontinuation rate of about 13.1% in the United States,
13.6% in Europe and 5.1% in Southeast Asia due to
bleeding irregularities or amenorrhea [11]. The investigators
hypothesized that this variation was due to social and
cultural factors.
2. Materials and methods

We conducted a MEDLINE search from 1986 to 2009
using the terms Implanon, contraception methods,

http://dx.doi.org/10.1016/j.contraception.2010.09.012
http://dx.doi.org/10.1016/j.contraception.2010.09.012
http://dx.doi.org/10.1016/j.contraception.2010.09.012
mailto:casey.petra@mayo.edu
http://dx.doi.org/10.1016/j.contraception.2010.09.012


Table 1
Studies on bleeding due to etonogestrel subdermal implant (Implanon)

Publication year Lead author Implant removal rate for
bleeding, %

Summary

2009 Darney [12] 14.4 US, Europe;
3.7 Southeast Asia,
Chile, Russia

Meta-analysis of 11 studies, 932 patients; 1–3 years

2009 Harvey [13] 17 Australia; retrospective, 767 patients; 3 years
2009 Riney [14] 8 Ireland; 75 patients
2008 Thamkhantho [8] 0 Thailand; retrospective, 89 patients; 22.4% troublesome

bleeding at 1 year but no devices removed
2008 Mansour [11] 13.1 United States;

13.6 Europe; 5.1
Southeast Asia

Review of 11 studies; 923 patients

2007 Yildizbas [15] 14.6 Turkey; 41 patients; 6 months
2006 Lakha [16] 13.0 Scotland; 324 patients; 1 year
2005 Funk [10] 13 United States; 330 patients; 2 years
2005 Flores [17] 21.1 Mexico; multicenter prospective; 417 patients; 3 years
2005 Agrawal [9] 22.6 England; 106 patients; 3 years
2002 Smith [18] 7a United Kingdom; retrospective study; 190 patients
1999 Zheng [19] 10 China; prospective study; 200 patients; 8% removed for

heavy or prolonged bleeding; 10% rate includes removal
for spotting; 2–4 years

1998 Kiriwat [7] 6 Thailand; 100 patients, 2 years
a Rate derived from only the 43 patients who had implant removal.
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contraceptive agents female administration and dosage,
desogestrel administration and dosage, drug implants, le-
vonorgestrel administration and dosage, menstruation drug
effects, bleeding, irregular bleeding, menstrual bleeding,
vaginal bleeding, progestin implant and progestin. The
search for etonogestrel resulted in 387 articles. English-
language publications were further reviewed, and 13
included data about removal rates for bleeding (Table 1).

We reviewed the medical records of 155 patients who had
the implant placed while in the Department of Obstetrics and
Gynecology at Mayo Clinic in Rochester, MN, from June 6,
2007, to September 23, 2009, and who consented to study
participation. The study was approved by the Mayo Clinic
IRB. Seven additional patients withheld consent. All
providers completed US Food and Drug Administration–
mandated Implanon training [20]. Patient demographic
characteristics, indications for method, prior method,
insertion date, complications and adverse effects of device
use were recorded. Outcomes including bleeding were
reviewed in relation to postpartum and breastfeeding status
and body mass index (BMI). Time to last health care
provider contact (HCPC) was noted, along with any
pregnancies. A subset of patients with HCPC due to
implant-related bleeding changes was reviewed, focusing
on the nature of bleeding and outcomes. Bleeding patterns
were defined per 90-day reference period. They were
classified as infrequent bleeding (b3 episodes), normal (3–
5 episodes), frequent (N5 episodes) and prolonged (episode
lasting N14 days) [20]. The first two types were considered
favorable and the last two unfavorable. If a patient
underwent device removal, the patient's BMI and subse-
quent contraception were reported.
The first 10 records were independently reviewed by three
investigators (P.M.C., M.L.M. and M.E.L.). No substantial
differences in data interpretation were noted, and subsequent
records were reviewed by one investigator. Results were
summarized with standard descriptive statistics: frequency and
percentages for categorical variables and mean, median,
standard deviation and interquartile range for continuous
variables. Appropriate time-to-event methods were used for
varying follow-up intervals. The records of patients without
implant-related complaints were censored at last HCPC.
Cumulative outcome rates were summarized with Kaplan–
Meier methods; associations among patient characteristics and
outcomeswere assessedwithCoxproportional hazardsmodels.
3. Results

The literature reviewed found that bleeding alterations
were the most common adverse effects and resulted in most
device removals. Removal rates varied geographically and
are summarized in Table 1. Population characteristics were
comparable among the patients who did (n=42) and did not
(n=113) report implant-related bleeding concerns, as well as
among those patients who did and did not have the Implanon
device removed for implant-related bleeding concerns
(Table 2). There were no insertion or postinsertion complica-
tions or contraceptive failures. Among the 39 women who
had the device removed, three pregnancies occurred after
removal. In 151 patients (97.4%), the implant was placed for
contraception; in four patients (2.6%), it was placed for other
indications, including menorrhagia and ovarian cysts.
Among the 116 patients who used the implant throughout



Table 2
Patient characteristics based on presence of etonogestrel subdermal implant–related bleeding or subsequent removal, or both

Characteristica No HCPC for
bleeding (n=113)

HCPC for bleeding; not removed
for bleeding (n=19)

HCPC for bleeding;
removed for bleeding (n=23)

Total (N=155)

Age at placement, mean (SD), years 25.8 (7.6) 24.4 (5.9) 24.6 (4.5) 25.4 (7.0)
BMI at placement, mean (SD) 29.1 (7.0) 28.0 (6.9) 25.8 (7.2) 28.5 (7.1)
Race/ethnicity
White 100 (88.5) 14 (73.7) 21 (91.3) 135 (87.1)
African American 7 (6.2) 3 (15.8) 2 (8.7) 12 (7.7)
Middle Eastern 1 (0.9) 1 (5.3) 0 2 (1.3)
Asian 2 (1.8) 0 0 2 (1.3)
Hispanic 5 (4.5) 1 (5.3) 0 6 (3.9)
Other 3 (2.7) 1 (5.3) 0 4 (2.6)

Residence
Olmsted County, Minnesota 78 (69.0) 13 (68.4) 18 (78.3) 109 (70.3)
Surrounding counties 23 (20.4) 4 (21.1) 4 (17.4) 31 (20.0)
Regionb 7 (6.2) 2 (10.6) 1 (4.3) 10 (6.4)
Other 5 (4.4) 0 0 5 (3.2)

Parity
b3 95 (84.1) 16 (84.2) 21 (91.3) 132 (85.2)
≥3 18 (15.9) 3 (15.8) 2 (8.7) 23 (14.8)

Prior contraceptive method
None 30 (26.5) 8 (42.1) 9 (39.1) 47 (30.3)
Pill 27 (23.9) 5 (26.3) 3 (13.0) 35 (22.6)
Patch 6 (5.3) 2 (10.5) 0 8 (5.2)
Vaginal ring 6 (5.3) 2 (10.5) 2 (8.7) 10 (6.5)
Intrauterine device, copper 1 (0.9) 0 1 (4.3) 2 (1.3)
Levonorgestrel intrauterine system 4 (3.5) 0 0 4 (2.6)
Barrier 11 (9.7) 2 (10.5) 2 (8.7) 15 (9.7)
Injection 24 (21.2) 0 6 (26.1) 30 (19.4)
Unknown 3 (2.7) 0 0 3 (1.9)
Hysterectomy 1 (0.9) 0 0 1 (0.6)

Postpartum implant placement 30 (26.6) 8 (42.1) 9 (39.1) 47 (30.3)
Breast feeding 21 (18.6) 5 (26.3) 3 (13.0) 29 (18.7)

a Values are presented as number and percentage of patients unless specified otherwise.
b Rest of Minnesota and Iowa, North Dakota, South Dakota and Wisconsin.
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the study, the median time from implant insertion to last
HCPC was 7.8 months. Of these patients, 14 did not have
HCPC after implant insertion (interval to last HCPC, 1 day).
Overall, 64 patients had HCPC for implant-related concerns.
Of these, 42 patients had HCPC (61.9%) for bleeding
changes, 10 (15.6%) for weight gain, 5 (7.8%) each for mood
change and headache, and 2 (3.7%) for other concerns. Of 25
patients who reported favorable bleeding patterns, 18 patients
(72%) requested removal. In contrast, 15 (54%) of 28 patients
reporting unfavorable bleeding patterns requested removal.

Bleeding patterns were not documented for six patients
requesting removal and five patients not requesting removal. The
remaining 91 patients did not report implant-related concerns.

Furthermore, device removal circumstances are summa-
rized in Table 3, along with alternative contraceptive
choices. One patient who was using an etonogestrel and
ethinyl estradiol vaginal ring at the time of implant insertion
reported pregnancy symptoms shortly thereafter. When
pregnancy was determined, the implant was removed. The
patient delivered a healthy term infant. Given the estimated
date of confinement, this pregnancy likely represents a ring
failure, not an implant failure. Among 42 patients with
bleeding concerns, the median time to HCPC was 7.7
months; among 113 patients without reported bleeding
concerns, the median time to removal of the implant or last
HCPC was 7.1 months. Postpartum or breast-feeding status,
BMI, race, ethnicity, parity and age were not statistically
significant risks for reported bleeding or implant removal.
4. Discussion

The present study reports a US experience with Implanon-
related bleeding and involved women with a higher BMI
(28.5) than prior studies of the device, yet reports a removal
rate for bleeding (14.8%) comparable to the only prior US
study (13%) [10]. Since patient expectations and acceptance
of the adverse effects of contraceptives, including bleeding,
vary geographically, contraceptive continuation may bemore
closely related to whether bleeding is acceptable or not, rather
than actual blood loss. Improvement in the perception of
bleeding in all groups, including the placebo group, was
reported byWeisberg and Fraser [4] and byMassai et al. [21]
in studies where bleeding pattern acceptability did not corre-
late with the number of bleeding or spotting days. Elsewhere,
the highest removal rates were reported in patients with



Table 3
Circumstances of etonogestrel subdermal implant removal among 39
patients

Circumstance Valuea

Implant removal (N=155) 39 (25.2)
Reasons for removalb

Bleeding 23 (14.8)
Issue other than bleeding 12 (7.7)
Desire for pregnancy 6 (3.9)
Pregnant at implant placement 1 (0.7)
No longer needed 4 (2.6)
Time to removal, mo
Mean (SD) 10.4 (5.3)
Median (range) 9.6 (1.0–22.8)
Weight change from placement to removal, kg
Within ±2 18 (46.2)
Gain N2 15 (38.5)
Loss N2 6 (15.4)
Contraception after removal
Oral contraceptive 15 (38.5)
None 7 (17.9)
Sterilization or hysterectomy 5 (12.8)
Barrier 5 (12.8)
Vaginal ring 5 (12.8)
Intrauterine device 2 (5.1)

a Values are presented as number and percentage of patients unless
specified otherwise.

b Categories are not mutually exclusive.

429P.M. Casey et al. / Contraception 83 (2011) 426–430
infrequent bleeding [22]. Although our numbers were small
and some bleeding patterns were not documented, we found
that, in general, patients with favorable bleeding patterns had
higher removal rates for bleeding than those with unfavorable
patterns. Our mean interval to removal (10.4 months) and the
removal rate for bleeding (14.8%) were consistent with those
previously reported in US women (13%, with highest
removal rate in the first 8 months) [10].

A small number of patients had the implant placed for
noncontraceptive indications including menorrhagia and
ovarian cysts. Use for menorrhagia may be a reasonable
although unapproved indication given the trend toward
lighter and infrequent bleeding as compared to the average
menstruating woman noted in the Implanon package insert
[20]. However, ovarian cyst suppression is not supported by
the literature at this time. During the first year of Implanon
use, about 5–7% of patients may develop ovarian cysts
which generally do not require medical intervention [23].

Excluding pregnancy at the time of insertion is vital. If no
preceding hormonal contraception is used, the Implant
should be inserted on Cycle Day 1–5. When switching
from a combined hormonal method, Implanon should be
inserted within 7 days of discontinuation of prior method.
Implanon should be inserted on the day the contraceptive
injection is due or on the day the progesterone only pill,
intrauterine contraception or implant is discontinued [20].

4.1. Strengths and limitations

To our knowledge, the present study is the second US
study on implant-related bleeding and the first to involve
women with a higher mean BMI than represented elsewhere.
It lays the groundwork for numerous future studies. The
sample size and follow-up were consistent with other
published studies and are meaningful in a descriptive
context.

Nonetheless, the study design was retrospective. The
ability to draw conclusions about potential risk factors for
implant-related bleeding and retrospective collection of
bleeding data represent major limitations. Unlike Mansour
et al. [11], who found a negative correlation between
bleeding and BMI, none of the factors analyzed— including
BMI — was found to be significantly associated with
abnormal bleeding in the present study's population. The
conclusion could be different in a prospective study with
appropriate sample size calculation. Finally, our study did
not include routine postinsertion follow-up. Given that
structured anticipatory counseling has been shown effective
in decreasing the discontinuation rates of the contraceptive
injection in Chinese and Mexican women, our next study
will incorporate such counseling and follow-up to promptly
address and manage concerns [24,25].
5. Conclusions

In a community-based US population including Implanon
users with a higher mean BMI than previously studied, the
device was well accepted and efficacious. Bleeding altera-
tions, especially infrequent bleeding and amenorrhea, were
the most common adverse effects and resulted in most device
removals. After implant removal, alternative contraception
was often an oral contraceptive, barrier contraception or no
contraception despite no stated desire for pregnancy. This
finding highlights the need for extensive counseling,
including a detailed discussion about bleeding management
at the time of placement.
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