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Purpose: Etonogestrel subdermal implants are a commonly used contraceptive device placed in the medial upper arm. Plastic and 
orthopedic surgeons may be consulted for difficult implant removals. We performed a case–control study comparing patients under-
going surgical and uncomplicated in-office removal at our institution.
Patients and Methods: We identified patients who underwent operative removal of implantable contraceptive devices by plastic or 
orthopedic surgeons at our institution from January 2014 to October 2019. Patients who underwent uncomplicated office removal during 
the same time were compared. Demographic and surgical variables were collected, and descriptive statistics were calculated. Univariate 
and multivariate logistic regression was performed with surgical versus outpatient removal as the outcome of interest.
Results: A total of 669 patients undergoing etonogestrel subdermal implant removals were identified during the five-year study period, of 
which thirteen patients required surgical removal (1.9%) and 326 were selected as uncomplicated removal comparisons. There were no 
significant differences in median (IQR) body mass index (BMI) (31.1 [28.2, 35.2] versus 29.3 [24.0, 35.1], p = 0.19), median (IQR) weight 
gain since device placement (5 [−0.6, 14.7] kilograms versus 1.6 [−1.2, 5.8] kilograms, p = 0.15), or length of time since device insertion (2.3 
[0.8, 2.8] years versus 1.0 [0.4, 2.2] years, p = 0.17). Of those who needed surgical removal, the most common indication for implant 
removal was device expiration (n = 5, 38.5%). Devices placed by OBGYN attendings were less likely to require surgical removal (p = 0.02). 
Family medicine attendings were more likely to refer patients for surgical removal (p = 0.02). No significant findings were detected on 
univariate or multivariate regression. Among surgical removals, radiography was the most frequently used imaging modality. Implants were 
most frequently subdermal (n = 11, 84.6%) though intramuscular placement was also identified (n = 2, 15.4%). Only one patient had residual 
paresthesia along the length of the incision. No other complications were identified.
Conclusion: We did not identify risk factors associated with the difficult removal of etonogestrel subdermal implants. Practitioners 
should consult upper extremity surgeons if they encounter difficult removals.
Keywords: nexplanon, etonogestrel subdermal implant, upper extremity surgery, implantable contraception

Introduction
Etonogestrel contraceptive implants are a widely used form of contraception in the United States. The implant is typically 
inserted subdermally along the medial upper arm in an outpatient clinic.1 At the time of this study period, practitioners 
had been instructed to place the implant just below the dermis in the sulcus between the biceps and triceps muscles. 
Given the difficulty with removals and the risk of migration, the insertion site was changed in 2020 to overlying the 
triceps muscle, about 8 to 10 cm from the medial epicondyle and 3 to 5 cm posterior to the sulcus between the biceps and 
triceps muscles.1 The implant is removed after three years or earlier per patient request. Patients may present for removal 
for a number of reasons, such as weight gain, desire to become pregnant, or unfavorable bleeding pattern.2
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The device is typically removed in an outpatient setting by manipulating the rod out of a perpendicular incision made at the 
distal end of the implant after injection of local anesthetic. When the practitioner cannot successfully remove the implant, 
however, the patient may be referred to a specialized center with family planning expertise3,4 or an upper extremity surgeon for 
surgical removal.2 Prior case reports have described proximal migration of the device into the axilla,5 in the deep compartments of 
the arm, and even into pulmonary vasculature.6–8 Factors associated with difficult removals include weight gain and longer 
duration of device placement.9 In addition, identifying anatomic landmarks of the upper extremity can be challenging in patients 
with obesity,10 which may negatively impact insertion technique and palpation for removal. While there are data to support 
referral of difficult removals to fellowship-trained family planning providers,3,4 there is a lack of literature characterizing patients 
that have been referred to plastic and orthopedic surgeons for etonogestrel subdermal implant removal.11

The purpose of this case–control study is to compare patients undergoing surgical removal of etonogestrel subdermal implants 
with patients who undergo uncomplicated in-office removal. We hypothesize that patients requiring surgical removal will have 
a higher body mass index (BMI) and longer duration of implant placement and that surgical removal is generally uncomplicated.

Materials and Methods
This single institution, retrospective chart review study was approved by the institutional review board at MetroHealth 
Medical Center and conducted in accordance with the Declaration of Helsinki. A waiver of informed consent was granted 
because the study posed no more than minimal risk to participants, the data was already in existence in the medical 
record, obtaining specific consent from each patient in our dataset would pose logistical and confidentiality challenges, 
and inclusion of de-identified data in research is included in our institution’s general consent form. Patient data was kept 
confidential via a Research Electronic Data Capture (REDCap) database.

Study Population
Given the rarity of surgical implant removal, estimated to be about 0.05%,12 a case–control study design was used. First, 
Current Procedural Terminology (CPT) codes were used to identify female patients ages 14 to 52 years who underwent 
operative removal of a foreign body by plastic or orthopedic surgeons at MetroHealth Medical Center from January 2014 to 
October 2019. This age range was used, given the device’s goal as a contraceptive method. Because Nexplanon® was 
introduced in 2011 as the only available contraceptive implant in the United States and is removed after three years,13 we 
assume that all devices identified in our study are Nexplanon® devices. Medical records were reviewed to identify patients 
who presented specifically for surgical implantable contraceptive removal. This identified thirteen patients.

To identify patients who underwent uncomplicated removal in the outpatient office during the same time period as 
a comparison, a billing-based report of all patients at our institution with the International Disease Classification (ICD) 
diagnosis codes “Nexplanon removal”, “Encounter for Nexplanon removal”, or “Encounter for removal of subdermal 
contraceptive implant” were included. This identified 669 patients. We planned on selecting a minimum of 300 
uncomplicated in-office removals for comparison. This was based on the sample size calculation of 95% confidence, 
with a 5% error rate, and a population of 669 implant removals identified, yielding a necessary minimum sample size of 
245 patients. For simplicity, controls were selected by reviewing every other patient.

Data Collection
The following demographic variables were collected: age, ethnicity, BMI, parity, smoking status, comorbidities, duration of 
implant, handedness, and removal indication. For patients undergoing operative removal, the following additional operative 
characteristics were collected: imaging studies, operative time, concomitant operative procedures, intraoperative location of 
implant, and postoperative complications. Data was electronically entered into a Research Electronic Data Capture (REDCap) 
database at our institution.

Statistical Analysis
Descriptive statistics for demographic variables were calculated. Normally distributed numerical data are presented as mean and 
standard deviation (SD); non-normally distributed data are presented as median and interquartile range (IQR). Categorical data are 
presented as frequencies and percentages. Fisher’s exact test was performed for tests of proportions, and Mann Whitney test was 
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performed for continuous variables. Univariate and multivariate logistic regression was performed with surgical versus outpatient 
removal as the outcome of interest and the following predictor variables: age, ethnicity, weight change since insertion (kg), parity, 
smoking status, and duration of implant in days. These variables were selected based upon previous studies4 and because they may 
influence skin and subcutaneous tissue structure and function.14,15 A p-value <0.05 was considered significant.

All analyses were performed using R (Version 4.0.1) and RStudio (Version 1.3.959).

Results
A total of 669 removals were identified during the five-year study period, of which thirteen (1.9%) patients required 
surgical removal by plastic and orthopedic surgeons and 326 (48.7%) were selected as uncomplicated removal controls. 
Patient demographics are presented in Table 1. Relative to uncomplicated removals, patients requiring surgical removal 

Table 1 Patient Demographics for Office versus Surgical Nexplanon Removal

Office Removal Surgical Removal P

Total number 326 13

Age (median [IQR]) 23.34 [19.50, 26.82] 19.99 [17.79, 21.61] 0.06

Race/ethnicity (%) Caucasian 84 (25.8%) 5 (38.5%) 0.73

African American 170 (52.1%) 4 (30.8%)

Hispanic 58 (17.8%) 4 (30.8%)

Pacific Islander 2 (0.6%) 0

Native American/Alaska Native 3 (0.9%) 0

Asian 2 (0.6%) 0

Unknown 7 (2.1%) 0

Parity 0 127 (39.0%) 8 (61.5%) 0.61

1 89 (27.3%) 3 (23.1%)

2 68 (20.9%) 1 (7.7%)

3 21 (6.4%) 0

4 12 (3.7%) 1 (7.7%)

≥5 5 (1.5%) 0

Unknown 4 (1.2%) 0

BMI at removal (median [IQR]) 29.26 [23.96, 35.09] 31.09 [28.15, 35.24] 0.19

Weight gained since insertion (kg) (median [IQR]) 1.6 [−1.2, 5.77]a 5 [−0.6, 14.65]b 0.15

Smoking status Current 92 (28.2%) 2 (15.4%) 0.73

Former 34 (10.4%) 2 (15.4%)

Never 197 (60.4%) 9 (69.2%)

Unknown 3 (0.9%) 0

Comorbidities Hypertension 20 (6.1%) 2 (15.4%) 0.20

Diabetes mellitus 12 (3.7%) 0 1.00

Sickle cell anemia 9 (2.8%) 1 (7.7%) 0.33

Polycystic ovarian syndrome 9 (2.8%) 0 1.00

Note: aData missing from 79 patients; bData missing from 8 patients. 
Abbreviations: IQR, interquartile range; BMI, body mass index.
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were approximately the same median (IQR) age (20.0 [17.8, 21.6] versus 23.3 [19.5, 26.8] years, p = 0.06), median 
(IQR) BMI (31.1 [28.2, 35.2] versus 29.3 [24.0, 35.1], p = 0.19), and with similar median (IQR) weight gain since device 
placement (5 [−0.6, 14.7] versus 1.6 [−1.2, 5.8] kg, p = 0.15).

The most common reason for removal was unfavorable bleeding pattern in the uncomplicated removal group (n = 
149, 45.7%). Of those who needed surgical removal, the most common indication for implant removal was device 
expiration (n = 5, 38.5%). Devices placed by OBGYN attendings were significantly less likely to require surgical 
removal (p = 0.02). Family medicine attendings were significantly more likely to refer patients for surgical removal (p = 
0.02). Patients requiring surgical removal had the device inserted for a similar median length of time relative to patients 
with uncomplicated office removals (2.3 [0.8, 2.8] years versus 1.0 [0.4, 2.2] years, p = 0.17) (Table 2).

Common reasons for surgical referral included inability to palpate the implant (n = 8, 61.5%) and/or unsuccessful 
attempt at office removal (n = 7, 53.8%). One implant was referred for surgical removal because it broke during 
attempted office removal. Patients received imaging both for implant localization and confirmation of removal, including 

Table 2 Factors Related to Nexplanon Insertion and Removal

Office 
Removal

Surgical 
Removal

P

n (%) n (%)

Total number 326 13

Extremity of implant Right 34 (10.4) 3 (23.1) 0.16

Left 247 (75.8) 10 (76.9)

NA 45 (13.8) 0

Placement provider specialty OB/GYN resident 20 (6.1) 1 (7.7) 1.00

OB/GYN attending 116 (35.6) 0 0.03

OB/GYN nurse practitioner 37 (11.3) 1 (7.7) 1.00

Family Medicine Resident 18 (5.5) 0 0.81

Family medicine attending 32 (9.8) 2 (15.4) 0.85

Family medicine nurse practitioner 8 (2.5) 0 1.00

Other department (including pediatrics, internal 
medicine, etc)

8 (2.5) 3 (23.1) 0.56

Reason for removal Desire to conceive 45 (13.8) 2 (15.4) 1.00

Implant reached expiry 63 (19.3) 5 (38.5) 0.18

Undesired weight gain 31 (9.5) 1 (7.7) 1.00

Unfavorable bleeding pattern 149 (45.7) 4 (30.8) 0.44

Headaches 19 (5.8) 0 0.78

Irritability 37 (11.3) 0 0.41

Other 63 (19.3) 2 (15.4) 1.00

Unknown 2 (0.6) 1 (7.7) 0.25

Years with Nexplanon 1.03 [0.42, 2.23] 2.27 [0.81, 2.77] 0.17

(Continued)
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humeral radiograph (n = 9, 69.2%), ultrasound (n = 7, 53.8%) and intraoperative fluoroscopy (n = 6, 46.2%). No patients 
received computed tomography or magnetic resonance imaging. Nearly half of the patients received general anesthesia 
(n = 6, 46.2%) with a median (IQR) operative time of 23.5 [16, 33] minutes. The implant was in the subdermal tissue the 
majority of the time (n = 11, 84.6%), and one patient had residual paresthesia along the length of the incision (Table 3). 
No other postoperative complications were reported.

Table 4 summarizes the results of univariate and multivariate logistic analyses assessing surgical versus office 
removal for age, weight difference between insertion and removal, parity, duration of implant, ethnicity, and smoking 
status. No significant findings were detected.

Supplemental Table 1 reports imaging results and key operative notes for the thirteen patients who underwent surgical 
removal.

Discussion
The present study describes the demographic and surgical characteristics of etonogestrel subdermal implant removal in 
the outpatient and surgical settings. Our hypothesis was incorrect; patients requiring surgical implant removal were 
similar to those undergoing uncomplicated office removals in terms of median BMI, weight gain, and duration of implant 
placement.

One study of patients who were referred to a Family Planning clinic for inability to remove an implant in the 
outpatient setting suggests that weight gain since device insertion, rather than BMI at removal, may result in difficult 

Table 2 (Continued). 

Office 
Removal

Surgical 
Removal

P

n (%) n (%)

Initial office removal attempt 
provider specialty

OB/GYN resident 21 (6.4) 1 (7.7) 1.00

OB/GYN attending 208 (63.8%) 7 (53.8) 0.66

OB/GYN nurse practitioner 43 (13.2) 0 0.33

Family medicine resident 16 (4.9) 1 (7.7) 1.00

Family medicine attending 25 (7.7) 4 (30.8) 0.02

Family medicine nurse practitioner 8 (2.5) 1 (7.7) 0.79

Contraceptive chosen after removal Nothing 86 (26.4) 4 (30.8) 0.98

Oral contraceptive 102 (31.3) 6 (46.2) 0.41

Copper IUD 5 (1.5) 1 (7.7) 0.56

Hormonal IUD 14 (4.3) 1 (7.7) 1.00

Nexplanon 11 (3.4) 1 (7.7) 0.95

Depo-Provera 34 (10.4) 0 0.45

NuvaRing 10 (3.1) 0 1.00

Barrier 40 (12.3) 0 0.37

Permanent sterilization 3 (0.9) 0 1.00

Other 13 (4.0) 0 1.00

Unknown 1 (0.3) 0 1.00

Abbreviations: OB/GYN, obstetrician gynecologist; IUD, intrauterine device.
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removal.9 While our data demonstrated a difference in weight gain between surgical (5kg) and office removals (1.6kg), 
our findings did not reach statistical significance. The strength of our findings may be limited by an overall small sample 
size and a large number of missing weight variables. Methodologic and patient population differences may also 
contribute to this discrepancy as the prior study defined difficult removal as ultrasound guided (n = 55) or surgical 
removal (n = 8), whereas only surgical removals (n = 13) were examined in the present study.10 In addition, the average 
BMIs in both complicated and uncomplicated removals in Matulich et al’s study population were within the normal range 
(approximately 25); whereas the average BMI of our patient population was greater.

Table 4 Results of Univariate and Multivariate Regression

Variable Univariate Regression Multivariate Regression

Odds 
Ratio

95% Confidence 
Interval

P-value Univariate Odds 
Ratio

95% Confidence 
Interval

P-value

Age 0.87 0.71–1.01 0.11 0.84 0.60–1.04 0.21

Weight difference between insertion and 

removal (kg)

1.06 0.96–1.16 0.21 1.06 0.94–1.21 0.36

Parity 0.69 0.35–1.16 0.21 1.54 0.55–3.99 0.37

Duration of implant (days) 1.0 1.0–1.0 0.14 1.0 1.0–1.0 0.61

Ethnicity – African American 0.40 0.10–1.53 0.17 0.22 0.02–2.17 0.18

Ethnicity – Hispanic 1.16 0.28–4.56 0.83 0.30 0.01–4.21 0.40

Ethnicity – other <0.01 NA* 0.99 <0.01 NA* 1.0

Smoking status – former smoker 2.70 0.31–23.29 0.33 >100 NA* 0.99

Smoking status – never smoker 2.1 0.53–13.96 0.35 >100 NA* 0.99

Note: *NA represents confidence intervals that are infinitely wide.

Table 3 Characteristics of Patients Requiring Surgical Nexplanon Removal

n = 13 n (%)

Reason for surgical removal Unable to palpate 8 (61.5)

Unsuccessful attempt at office removal 7 (53.8)

Broken implant 1 (7.7)

Imaging utilized Ultrasound 7 (53.8)

XR humerus 9 (69.2)

Intraoperative fluoroscopy 6 (46.2)

Anesthesia General 6 (46.2)

Local 7 (53.8)

Operative time (minutes) (median, [IQR]) 23.5 [16, 33]

Complications Residual nerve impairment 1 (7.7)

Residual motor impairment 0

Location of implant Subdermal 11 (84.6)

Intramuscular 2 (15.4)

Abbreviation: IQR, interquartile range.
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The duration of implant use was twice as long in the surgical removal group than the office removal group. Length of 
time with etonogestrel subdermal implants has been found to significantly influence the likelihood of difficult removal.9 

Longer duration of the implant may allow for a longer progression of the foreign-body response, during which 
inflammatory mediators form a dense fibrotic capsule surrounding the foreign body.16 The fibrotic capsule may contribute 
to difficulty palpating the implant, as well as difficulty removing the implant during an office attempt.17 Half (n = 7) of 
the operative notes in the surgical cohort mentioned scar tissue around the implant, which may have contributed to 
difficult removal in the outpatient setting.

The Nexplanon® insertion device is designed to prevent insertion deep ito the subcutaneous tissue plane as an improve-
ment upon predecessor devices.18 However, the present study identified two patients with intramuscular insertion. Previous 
reports propose that thinner women with less subcutaneous tissue may be more at risk of subfascial placement,4,18–20 but the 
two patients with intramuscular placement in our cohort had relatively high BMIs. Thus, while improvements to the 
Nexplanon® insertion device may be helpful, practitioners must remain mindful when placing implants.

Though uncommon,4,17 difficult removals can result in upper extremity neuropathy. Two case studies report median 
nerve damage causing both motor and sensory impairment after unsuccessful attempts at office removal. Improvement in 
function was achieved following secondary surgeries for neuroma excision.21,22 A case of complete ulnar nerve palsy has 
been reported following etonogestrel subdermal implant removal, with only marginal improvement after neuroma 
excision and sural nerve cable grafting.23 It is recommended that an upper extremity surgeon become involved in 
removal when there is an increased risk of neurovascular injury.11 All surgical removals in the present study were 
performed by plastic and orthopedic surgeons with peripheral nerve expertise.

If surgical removal is being performed by an upper extremity surgeon, radiography can be used as the first-line imaging 
modality for localization of nonpalpable devices. This takes advantage of the barium sulfate implant core that allows for 
radiographic visualization,18 and orthopedic and plastic surgeons often operate with radiography in real time.24 A pre- 
operative radiograph can be ordered by the referring provider. Intraoperative fluoroscopy was utilized in our surgical cohort for 
both implant localization and confirmation of device removal. This is particularly advantageous for localizing the implant in 
two dimensions and minimizing damage to nearby structures with blind dissection. It also confirms that no implant is left 
behind since the device can break during removal.25 While underutilized in our study cohort, given the short operating time 
and location of surgery, the use of local anesthetic rather than general anesthetic is preferable.

This investigation has limitations inherent to its retrospective design. The sample size of thirteen surgical removals is 
small, though the incidence of surgical etonogestrel subdermal implant removals is low; we recognize this could lead to 
type two errors. We assume that all devices studied were Nexplanon® given the time frame of the study, but we are 
unable to confirm this given the retrospective nature of the study. The study is also at risk of selection bias, given the 
case–control design. While selected based on position, the controls may not be representative of the entire population of 
patients who received etonogestrel subdermal implants at our institution. In addition, the controls all have the outcome of 
in-office removal because that is how they were identified via CPT codes. However, uncomplicated removals can also 
occur in the operating room or inpatient based on patient and clinician preference. Furthermore, the patient demographics 
and practice patterns may be unique to the single institution of this study cohort, limiting generalizability. In addition, the 
differences in study population and outcomes for referral to a family planning physician versus upper extremity surgeon 
are unclear and deserving of further study.

Conclusion
Age, weight difference between insertion and removal, parity, duration of implant, ethnicity, and smoking status were not 
associated with difficult removal of the subdermal implant in our study. Devices placed by OBGYN attendings were 
significantly less likely to require surgical removal, while family medicine attendings were significantly more likely to refer 
patients for surgical removal. Practitioners should follow manufacturer guidelines for insertion and receive adequate training 
in the insertion of devices. Practitioners should consult upper extremity surgeons if they encounter difficult removals.
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