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Background: Contraceptive arm implants, such as Implanon NXT®/Nexplanon®, are reversible methods 
of birth control that have gained global popularity, with over 20 million worldwide users. While palpable 
implants can be easily removed, deep or non-palpable implants pose complications during extraction, often 
requiring open surgery. This ultrasound-guided removal technique offers a minimally invasive, safe, and 
effective alternative, providing real-time control over the implant and neurovascular structures. Our study 
aims to evaluate the effectiveness and challenges of this implant removal method.
Methods: In this retrospective observational study, all cases referred to our institution for ultrasound-
guided removal of contraceptive implants, from June 2022 to December 2023, were reviewed. Our facility 
serves as a referral center for handling challenging implants. Twenty-nine women with contraceptive 
implants were referred for implant removal in this period of time. Thirty implants were sent for removal 
in total (one patient had a double implant). Data specific to the patients were collected: age and body 
mass index (BMI). Data specific to the implant were also collected: time since implant insertion (months), 
history of a previous removal attempt, type of implant (single or double rod), implant palpability, laterality 
of the implant, supra or subfascial location, success or failure of the ultrasound-guided removal procedure 
and presence of complications in the post-procedure. Statistical analysis was conducted to determine the 
relationship between the procedure success rate and these variables, and also between these variables and the 
supra or subfascial location of the implant.
Results: Twenty-six of the 30 implants (86.67%) were successfully removed with this fully ultrasound-
guided technique. In cases where the implant could not be removed, there was a higher rate of subfascial 
implant location (75%), while in cases where the removal was successful, the rate of subfascial implant 
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Introduction

Contraceptive arm implants are reversible methods of 
birth control that release a long-acting systemic dose of 
progestin through a subdermal implant. The use of these 
contraceptives has been gradually increasing worldwide since 
the 1990s. Currently, over 20 million women worldwide 
are using contraceptive implants (1). Implanon NXT® (also 
marketed in the US and other countries under the name 
Nexplanon®) is a single-rod subdermal contraceptive implant 
primarily composed of selective progestin etonogestrel 
(ENG) and ethylene vinyl acetate (EVA) copolymer, 
encapsulated within a rate-controlling EVA membrane (2). 
Implanon NXT® achieves highly effective contraception 
within 8 hours of insertion, and this effectiveness is 
maintained for up to 3 years (3), although recent publications 
support effectiveness up to 5 years from insertion (4). There 
are also double-rod type implants, extensively marketed 
worldwide. In this group, the most widely used are Jadelle® 
and Sino-implant (II)®/Levoplant® (5,6).

The implant is intended to be placed subcutaneously 
on the non-dominant upper arm’s medial side. Palpable 
implants can be easily removed without the need for 
imaging guidance through a 2-mm incision near the tip of 
the rod and the use of grasping forceps (7). However, in up 
to 1% of cases, the insertion may be too deep (8), making 
the implant difficult to locate through palpation and leading 
to challenges during the removal process. Other causes of 
deep non-palpable implants include migration, fibrosis, and 
weight gain (9). 

The removal of deep implants can be difficult, and 
complications such as vascular or nerve injuries have been 
described as secondary to the extraction procedure (10,11). 

When dealing with a non-palpable implant, it is advisable 
to send the patient to a specialized referral center with 
experience in locating and extracting contraceptive implants 
to reduce the risk of complications (12).

In cases where the implant is situated in a non-palpable 
deep position, ultrasound is the primary method for 
localization, specifically evaluating whether the implant is 
positioned above or below the fascia and its proximity to 
the surrounding neurovascular structures (13). Through 
ultrasound, the implant is in most cases easy to find, 
especially in the transverse plane of the probe relative to the 
rod. Implanon NXT®/Nexplanon® implants are visualized 
as an echogenic dot (transverse plane) or linear structure 
(longitudinal plane) with a diameter of 2 mm and robust 
posterior acoustic shadow (14). Jadelle® double-rod devices 
are visualized as tubular hypoechoic structures, also with 
posterior acoustic shadowing (Figure 1A-1C).

Once the implant is located, the most commonly 
performed procedure is marking its location on the skin for 
its subsequent surgical removal (15,16). However, surgical 
interventions require the dissection of soft tissues and, 
in case of subfascial location of the implant, an average 
incision size up to 15–20 mm (13). Also, vascular and nerve 
injuries have been described as secondary to the extraction 
procedure (10,17).

The objective of this study was to evaluate the 
effectiveness and potential complications of a minimally 
invasive method for the removal of deep hormonal 
contraceptive implants under real-time ultrasound guidance, 
previously described by Jacques et al. (18) and Del Cura 
et al. (19). We present this article in accordance with the 
STROCSS reporting checklist (available at https://qims.
amegroups.com/article/view/10.21037/qims-24-356/rc).

location was significantly lower at 19.23% (P=0.048). Patients whose implants could be removed had a 
median BMI of 23.71 kg/m2, which was higher than the BMI of patients whose implants could not be 
removed (20.82 kg/m2), with a P=0.022. No complications were registered.
Conclusions: Percutaneous real-time ultrasound-guided implant removal is effective, safe and offers a 
minimally-invasive alternative to open surgery. The removal of subfascial implants is also feasible but more 
challenging, leading to a reduction of success rate in this group. These positive outcomes suggest its potential 
as a standard initial approach for deep contraceptive implant removal.
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Methods

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study 
was approved by our Institutional Ethics Committee (code 
HCB/2024/0074). All patients signed the specific informed 
consent for this procedure.

Procedure

First, in order to facilitate both the localization and 
extraction of the implant, we position the patient’s arm in 
90º abduction and external rotation, considering the typical 
location of the implant on the postero-medial aspect of the 
upper arm (20). In this position, we proceed to precisely 
locate the implant, analyzing its position as either supra or 
subfascial and its relationship with adjacent neurovascular 

structures. The implant’s location relative to the fascia 
can be easily determined, as the muscular fascia appears 
as a markedly hyperechoic extensive line, which is easily 
distinguishable from the implant’s dot morphology and 
acoustic shadow. Adjacent neurovascular structures can 
also be easily differentiated from the implant. The nerve 
echo pattern exhibits a honeycomb appearance with dark 
punctuate areas. Vascular structures are characterized by 
being markedly hypoechoic with a thin hyperechoic wall; 
additionally, in case of doubt, the use of Doppler imaging 
allows for confirmation that it is a vascular structure. 
Ultrasound localization and procedure guidance were 
performed using a high frequency transducer (PLT-1005B7, 
Aplio i800, Canon Medical Systems).

Following skin disinfection and under sterile conditions, 
local anesthesia (1% mepivacaine) is applied at both the skin 
access point and along the intended extraction path, using a 
25-G needle. Subsequently, we proceed to administer peri-
implant anesthesia as well, aiming to minimize potential 
pain during the extraction process.

Following this step, we switch the syringe to one 
containing physiological saline solution (NaCl 0.9%), 
and we proceed to perform hydrodissection around the 
implant (10 cc is generally enough to achieve proper 
hydrodissection). This facilitates the extraction by releasing 
potential adhesions. During this step, hydrodissection can 
also be used to separate the implant from potential adjacent 
neurovascular structures, thereby reducing the risk of 
complications during the extraction (Figure 2A-2C).

Afterwards, we introduce the surgical scalpel blade 
(No. 11 type) at the desired access point for our trajectory 
and, under direct ultrasound guidance, we advance the 
scalpel until it almost makes contact with the implant. This 
action creates an adhesion-free path, which, based on our 
experience, eases the removal of the implant. If the implant 
is in a subfascial location, we should also perform a small 
puncture in the fascia with the tip of the scalpel in order to 
create an entry point for our surgical forceps (the distal end 
of the forceps is not very penetrative, so focally opening the 
fascia with the scalpel greatly facilitates the procedure).

Subsequently, we proceed to insert the surgical forceps 
(Halsted mosquito forceps or Hartmann grasping micro-
forceps, Figure 3) through the previously created path and, 
under direct ultrasound guidance, we open the jaws of the 
forceps to grasp the implant (Figure 4A-4C). After closing 
the forceps, we then proceed with the extraction. 

The implant is always approached with a perpendicular 
angle, aiming to grasp it at its central part (Figure 5A,5B). 

Figure 1 Ultrasound characteristics of Jadelle® (A,B) and Implanon 
NXT®/Nexplanon® implant rods (C), displayed in the transverse 
(A,C) and longitudinal (B) planes relative to the rod. The arrows 
point to the implant. Note the hypoechoic appearance of the 
Jadelle® rod and the mild posterior acoustic shadow. The Implanon 
NXT®/Nexplanon® rod (C) appears as a markedly hyperechoic dot 
(arrow) with a stronger acoustic shadow than the Jadelle® type.
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The flexibility of the implant materials allows it to bend 
upon traction, facilitating its proper removal through this 
technique through a small skin opening.

It is necessary to apply a certain amount of traction 
force to properly remove the implant because adhesions 
and scar tissue may develop over time in its peripheral 

fibrous sheath. Once the implant is removed, it is advisable 
to verify that no fragments remain at the extraction site 
and ensure the absence of acute complications (hematoma, 
pseudoaneurysm, or sonographic changes in the nerve 
branches close to the treated area due to possible nerve 
damage).

In our experience, we have never encountered a 
fragmented implant during the extraction procedure, 
although it is documented in the literature (21). 

The size of the skin incision corresponds approximately 
to the width of the scalpel blade used in this procedure  
(No. 11), which is 6 mm. Finally, we close the skin using 
wound closure strips.

Al l  procedures  were performed by specia l ized 
musculoskeletal radiologists with extensive experience in 
ultrasound-guided percutaneous interventions.

The follow-up of the patients was carried out by the 
primary care center according to the established system 
within our referral center (checked by our team through the 
digital clinical course of these patients). Additionally, the 
patients were contacted by telephone from our institution 
one month post-procedure to rule out any complications 
that might not have been recorded at these centers or that 
might have been treated at other hospitals.

Population

We reviewed all cases referred from primary care centers 
to our institution (Hospital Clinic of Barcelona) for 
ultrasound-guided localization and removal of contraceptive 
implants, from June 2022 to December 2023. These cases 
were sourced through the database where we collect all 
referrals for this type of procedure. Our facility serves 
as a referral center for handling challenging implants, as 
recommended in the literature (12). 

Before June 2022, the procedure carried out at our center 
involved marking the skin to indicate the location of the 
implant for subsequent surgical removal. Since June 2022, 
we started performing implant removal using the minimally 
invasive technique with real-time ultrasound guidance 
previously described in this article. 

Patients were referred to our center for implant removal 
mainly because the implant was not palpable. However, we 
also received referrals for patients with palpable implants 
whose removal was not possible at the primary care center.

All patients referred for this type of intervention within 
the described time period have been included in this 

Figure 2 Hydrodissection technique. (A) The ulnar nerve is 
identified in its subcutaneous course in the medial aspect of the 
arm, located between two rods of a Jadelle®-type implant. The 
nerve can be distinguished from the implant by its honeycomb 
appearance and fusiform rather than round morphology. The use 
of color Doppler can also be useful for distinguishing possible 
adjacent vascular structures. The white double-arrow shows 
the distance between one rod and the ulnar nerve. (B) We can 
appreciate the increased separation of the ulnar nerve from the rod 
shown on the left thanks to our hydrodissection. The red double-
arrow shows the distance between the other rod and the median 
nerve. (C)  We observe the increased distance between this second 
rod and the median nerve due to the hydrodissection we have 
performed. The asterisk indicates the path taken by the needle for 
the hydrodissection. The needle appears as a hyperechoic line with 
reverberation artifact, entering from the posteromedial aspect of 
the arm.
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analysis. 

Study data 

Data specific to the patients, including age (years) and 
body mass index (BMI: kg/m2), were collected. Regarding 
contraceptive implant-specific data and characteristics, the 

following information was gathered: time since implant 
insertion (months), history of a previous removal attempt, 
type of implant (single rod or double rod), implant 
palpability, laterality of the implant, supra or subfascial 
location (for subfascial implants, the muscle in which they 
were located was also registered), success of the implant 
ultrasound-guided removal (complete removal of the 

A B

Figure 3 Types of forceps. This figure shows the types of forceps we used in this procedure. (A) Corresponds to the Hartman-microforceps, 
and (B) corresponds to the Halsted-mosquito. The Halsted mosquito allows for a stronger grip on the implant due to its locking-teeth, 
facilitating extraction without the implant slipping from the forceps jaws. The Hartmann-microforceps allows access to deeper implants due 
to its increased length and more penetrating tip.

Figure 4 Implant grasping with forceps. (A) An implant is shown in a subcutaneous location (Implanon® type, seen as an echogenic dot 
with a marked acoustic shadow denoted by the asterisk). No neurovascular structures are observed near the implant. The arrow indicates 
the tip of the forceps, and the jaws are closed. (B)  The jaws of the forceps have been opened to try to advance and position the implant in 
the mouth of the clamp. (C)  Once the implant had been passed, we closed the jaws of the forceps and, at this point, the extraction can be 
achieved.

A B C
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implant) and the presence of complications in the post-
procedure (infection, hematoma, pseudoaneurysm or nerve 
damage).

Statistics analysis 

Results were described as median and interquartile range 
(IQR: 25th, 75th percentiles) or absolute frequencies and 
percentages for quantitative and qualitative variables, 
respectively. The relationship between implant or patient 
characteristics and implant removal success or supra/
subfascial location was assessed using the Mann-Whitney 
U test for quantitative variables or Fisher’s exact test for 
qualitative variables. Due to the characteristics of this 
retrospective review of all patients during a specific period, 
the sample size corresponds to the number of patients 
who required this type of intervention in our center. SPSS 
v.26 (IBM Corp., Armonk, NY, USA) was used to perform 
all analyses, and a P value less than or equal to 0.05 was 
considered statistically significant (two-sided test).

Results

During a 19-month period, 29 women with contraceptive 
implants were referred for ultrasound-guided removal in 
our center. One of these patients was referred to remove 
two implants she simultaneously had, so the total number of 

implants referred for removal was 30. There were no losses 
in the follow-up, as all necessary data up to the one-month 
follow-up was collected. The median age was 29 years (IQR: 
25, 37 years). Twenty-nine out of the 30 implants were 
located in the left arm. Five out of the 30 implants (16.67%) 
were originally two-rod devices, of which in 4 cases, one of 
the rods had already been removed previously in primary 
care. Eleven out of 30 (36.67%) implants referred for 
removal were palpable by physical examination (in all these 
cases, they were very subtly palpable, suggesting their deep 
location).

Twenty-six of the 30 implants (86.67%) were successfully 
removed with this minimally-invasive technique. We 
encountered two reasons for the unsuccessful removal of 
the implant in the four patients in whom the procedure was 
not successful. In one case, the impossibility to remove the 
implant was due to the implant being bent upon itself and in 
intimate contact with the median nerve (Figure 6), without 
a clear separation plane. After unsuccessfully attempting 
to separate the retracted implant from the median nerve 
through hydrodissection, we decided not to proceed with 
its removal. The other three not removed implants were 
due to the rod being in close contact with the muscle fascia. 
In these patients, hydrodissection did not allow proper 
separation of the implant from the fascia, and after grasping 
the implant with forceps, its removal was not possible due 
to this fascial adhesion (Figure 7). 

A B

Figure 5 Forceps trajectory and extracted implant. (A) The most common path for implant extraction, directed to the postero-medial aspect 
of the arm, where the implant is usually located. (B) The extracted implant, perpendicularly gripped (its flexibility allows extraction through 
a minimal cutaneous opening).  
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Twenty-two of  the 30 implants  (73.33%) were 
suprafascial, and 8 were subfascial (26.67%). The rate 
of subfascial implant location was significantly higher in 
patients where the implant could not be removed (75%) 
compared to patients where the implant was successfully 
removed, where the rate of subfascial implant location was 
only 19.23% (P=0.048). Six out of 8 subfascial implants 
(75%) were located on the medial margin of the triceps 
muscle, and 2 (25%) on the medial margin of the biceps 
muscle.

Median BMI was 22.7 kg/m2 (IQR: 21.2, 27.3 kg/m2). 
The BMI was significantly higher in patients from whom 
the implant could be removed, with a median of 23.7 kg/m2 

(IQR: 21.7, 27.4 kg/m2), compared to patients from whom 
the implant could not be removed, whose BMI median 
was 20.8 kg/m2 (IQR: 19.2, 21.5 kg/m2) (P=0.022). There 
were no statistically significant differences in BMI between 
patients whose implant was subfascially located compared to 
those with suprafascial implant location. 

The median time elapsed from implant placement to the 
date of the removal procedure in our center was 39 months 
(IQR: 22, 57 months), with a range of 6 to 228 months. We 
did not find statistically significant differences between the 
time since implant insertion and removal success.

Thirteen patients (43.33%) had experienced a previous 
failed attempt of removal in the primary care setting. 
Twelve of the 13 previous removal attempts were performed 
in suprafascial implants (92.3%), and one in a patient with 
a subfascial implant (7.7%). This is likely because subfascial 
implants are often non-palpable, and therefore, removal 
is less likely to be attempted in primary care without 
ultrasound guidance. There were no statistically significant 
differences in the success rate of the procedure between 
patients with no previous removal attempt and those who 
had a previous removal attempt.

The results are summarized in Table 1 (where the 
correlation between the collected variables and the 
suprafascial or subfascial location of the implant is assessed) 
and Table 2 (where the correlation between the collected 
variables and the success or failure of implant removal is 
assessed). 

No complications, such as infection, vessel or nerve 
damage, related or unrelated to the procedure, were 
recorded immediately post-procedure or during the one-
month follow-up period. 
 

Discussion 

The objective of our study was to analyze the effectiveness 
and complication rate of this innovative method of 
contraceptive implant removal guided by real-time 
ultrasound. This interventional technique allows for 
the localization and removal of the implant in a single 
procedure. Most patients referred to our center did not 
have any other prior imaging tests [X-ray or magnetic 
resonance imaging (MRI)] indicating the device’s location. 
After a quick localization, the procedure can be performed 
promptly without the need to reschedule the patient and 
without the need for open surgery in the vast majority 
of cases. This procedure is performed on an outpatient 
basis, using local anesthesia and a small incision in the 

Figure 6 Bent implant. This figure shows a bent implant (outlined 
by the red line) in contact with the median nerve/cutaneous 
median branches (asterisks). Hydrodissection was not successful, 
making safe removal unfeasible.

Figure 7 Subfascial implant. This figure shows an intramuscular 
implant (arrow) located in close contact with the fascia of the 
triceps muscle. In some of these cases we were able to successfully 
remove the implant, but in others, hydrodissection and implant 
removal were not effective, likely due to implant adherence to the 
muscle fascia.
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Table 1 Population and implant characteristics: correlation with supra or subfascial location

Characteristics Total (n=30) Subfascial (n=8) Suprafascial (n=22) P value

Time since insertion (months) 39 [22, 57] 28 [19.5, 41] 42.5 [32, 61] 0.139†

BMI (kg/m2) 22.7 [21.2, 27.3] 22.7 [21.5, 25.5] 23.2 [21.2, 27.3] 0.865†

Age (years) 29 [25, 37] 29.5 [28.5, 37] 28 [23, 37] 0.337†

Successful implant removal 26 (86.67) 5 (62.5) 21 (95.45) 0.048*‡

Palpable implant 11 (36.67) 1 (12.5) 10 (45.45) 0.199‡

Previous removal attempt 13 (43.33) 1 (12.5) 12 (54.55) 0.092‡

Double rod device 5 (16.67) 0 (0.0) 5 (22.73) 0.196‡

Data are presented as median [quartiles] or n (%). *, P<0.05; †, Mann-Whitney U test; ‡, Fisher's Exact test. n, number of patients; BMI, 
body mass index.

Table 2 Population and implant characteristics: correlation with implant successful removal

Characteristics Total (n=30) Removed implant (n=26) Non-removed implant (n=4) P value

Time since insertion (months) 39 [22, 57] 39 [25, 57] 30.5 [12.5, 75] 0.587†

BMI (kg/m2) 22.7 [21.2, 27.3] 23.7 [21.7, 27.4] 20.8 [19.2, 21.5] 0.022*†

Age (years) 29 [25, 37] 28.5 [23, 37] 30.5 [29.5, 40] 0.215†

Subfascial location 8 (26.67) 5 (19.23) 3 (75) 0.048*‡

Palpable implant 11 (36.67) 11 (42.31) 0 (0) 0.268‡

Previous removal attempt 13 (43.33) 12 (46.15) 1 (25) 0.613‡

Double rod device 5 (16.67) 4 (15.38) 1 (25) 0.536‡

Data are presented as median [quartiles] or n (%). *, P<0.05; †, Mann-Whitney U test; ‡, Fisher's Exact test. n, number of patients; BMI, 
body mass index.

skin, and does not require subsequent hospital admission 
or observation stay. These characteristics of the procedure 
have a clear positive impact on healthcare spending.

The success rate of this new procedure was high, at 
86.67%. Among the not removed implants, 75% were in 
a subfascial location, demonstrating a significantly greater 
difficulty in removing these intramuscular implants. In cases 
where the implant cannot be removed using this technique, 
they can still be removed using the traditional method of 
ultrasound localization and open surgery.

While in some patients we didn’t encounter issues in 
separating the implant from the muscle fascia through 
ultrasound-guided hydrodissection, in others we couldn’t 
achieve adequate fascial separation of the implant, 
preventing its extraction without also grasping the muscle 
fascia. It is likely that, in some cases where the implant 
is placed in close contact with the fascia, the scar tissue/
fibrous tissue that typically forms around the implant may 

contact and adhere to the muscle fascia, posing challenges 
during extraction.

The lower median BMI we encountered in patients 
for whom the procedure was not effective is likely due to 
thinner subcutaneous fat tissue, which tends to increase the 
probability of the implant being closer to the fascia (even 
in cases of suprafascial implants), possibly making it easier 
for the implant to adhere to the muscle fascia. In contrast 
to other previous studies were a low BMI has been linked 
to a higher likelihood of subfascial implant location (12,18), 
we did not find statistically significant differences in BMI 
between patients whose implant was subfascially located 
and those with suprafascial implant location. This could be 
due to the small sample size in our study, which also had a 
lower mean BMI compared to both cited studies. Few of 
our patients were obese, among whom, according to the 
literature, subfascial implant placement seems infrequent.

Complications involving vascular and nerve damage 
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have been reported in relation to the removal of non-
palpable implants through open surgery (10,11). In our 
study, no such complications occurred. Manufacturers 
of subcutaneous contraceptive implants, following some 
reported cases of implant migration and nerve damage, 
changed in January 2020 the targeted placement area (22).  
Previously, the recommended location for implant 
placement was in the medial bicipital groove (between the 
biceps and triceps muscles) (23). This target spot was very 
close to the neurovascular bundle, mainly involving the 
basilic vein and median nerve/medial cutaneous nerves. At 
present, the recommended location for placing the implant 
is 8-10 cm proximal to the medial epicondyle and 3-5 cm 
posterior to the medial bicipital groove. In this location, 
the implant is farther away from these nerve structures, but 
this area is close to the path of the ulnar nerve (Figure 8). 
Cases of ulnar nerve injury have been described in correctly 
positioned contraceptive implants at the subcutaneous level, 
where the suspected cause was an aberrant course of the 
ulnar nerve (24). 

In some of the patients we intervened, whose implant 
were in a subcutaneous location, we had to perform 
hydrodissection (Figure 2A-2C) to separate the implant 

from adjacent nerves and proceed with the procedure 
safely. This demonstrates that the removal of contraceptive 
implants, even subcutaneous ones, is not without risk and 
highlights the advantage of precise ultrasound localization 
of the device. Through this minimally-invasive procedure, 
adjacent nerve branches are constantly monitored using 
real-time ultrasound.

Also, in our patient series, we found subfascial implants 
in both the biceps and triceps muscles, suggesting that 
there may be more variability than desired in the insertion 
point, considering that the recommended placement site 
is the posteromedial aspect of the arm (thus away from the 
biceps). Given these facts, it would be worth considering 
the possibility of changing the target insertion area to other 
parts of the body with a lower risk of complications and 
reduced risk of intramuscular insertion.

We didn’t encounter significant complications in any 
of the procedures performed. Similar to other superficial 
invasive procedures (such as breast biopsies), some patients 
experienced mild bruising at the puncture site, which did 
not necessitate specific treatment, as previously described 
by Jacques et al. (18). The size of the incision following 
this procedure is small, approximately corresponding to 
the width of the scalpel used, in our case around 6 mm. 
Previous studies have already described a smaller incision 
size with this procedure compared to open surgery, which 
is relevant given that it is performed in a visible area and in 
young patients (18). 

There are multiple publications on the traditional 
procedure for the removal of non-palpable implants, 
where ultrasound is primarily used for implant localization, 
followed by open dissection for removal (25-28), but there 
are very few publications in the literature on this real-time 
ultrasound-guided removal technique.

The ultrasound-guided removal of foreign bodies 
has been previously published in the literature by Shiels  
et al. (29) and later by Del Cura et al. (19). Jacques et al. 
published their first case of real-time ultrasound-guided 
contraceptive implant removal in 2020 (30). Subsequently, 
in 2022, they published their cohort in which they reported 
a successful removal in 100% of the implants in their 
consecutive case series (18). We do not have, in our study or 
in the mentioned study by Jacques et al., information on the 
distance of the implants from the muscle fascia. This may 
have been relevant in the non-removal of three implants in 
our study, as they were apparently adhered to the muscle 
fascia. To our knowledge, there are no other published case 
series on implant removal using this percutaneous real-time 

Figure 8 Recommended implant location. This figure shows the 
recommended implant location (asterisk) 3–5 cm posterior to the 
medial bicipital groove. This target location is farther away from 
the medial neurovascular bundle of the arm, primarily comprised 
of the basilic vein (red arrow), median nerve (yellow arrow), medial 
cutaneous nerves (green arrow), and the humeral artery (blue 
arrow). But in this location, especially in patients with low BMI, 
the implant may be in proximity to the ulnar nerve (white arrow), 
which we know can exhibit anatomical variations in its course. 
BMI, body mass index.
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ultrasound-guided technique. 
Our study has several limitations. The main limitation 

is the small sample size, which can impact the power 
to detect (or miss) associations between the studied 
variables, potentially affecting the study’s generalizability. 
Additionally, the rate of successful removal of the implant 
using this minimally invasive ultrasound-guided technique 
is high, leading to a low number of non-removed implants 
analyzed in this unicentric study. This leads to the 
possibility that, despite finding statistically significant 
relationships (supra/subfascial localization and BMI with 
the success of the procedure), these relationships may not 
be entirely robust. Correlating implant removal success with 
more accurate anthropometric data, such as the thickness 
of the subcutaneous adipose tissue in the arm, could be of 
interest in upcoming research considering the association 
identified in our study with the BMI.

It is also important to note that this is an operator-
dependent technique requiring a learning curve; therefore, 
the results may not be entirely applicable in other clinical 
settings. Experience with ultrasound-guided percutaneous 
interventions is essential for this procedure. This 
underscores the need for further independent, multicenter, 
and larger-scale studies to enhance the representativeness of 
these findings.

Conclusions

In conclusion, our study suggests that this minimally 
invasive method for removal of deep hormonal contraceptive 
implants under real-time ultrasound guidance is effective 
and safe. This technique allows for precise localization and 
extraction of the implant in a single outpatient procedure, 
eliminating the need for open surgery in the majority of 
cases. The success rate of 86.67% highlights the potential of 
this method in challenging cases where traditional removal 
approaches may be difficult.

The study also identifies factors influencing the success 
of the procedure, with a significantly higher rate of 
subfascial implant localization in cases where removal was 
unsuccessful. 

While complications related to vascular or nerve 
injuries were not observed in our study, the importance 
of ultrasound guidance in monitoring adjacent nerve 
branches during the procedure is emphasized. Despite the 
study’s limitations, the promising results warrant further 
exploration in larger, multicenter studies. This innovative 

approach holds the potential to become a standard method 
for the removal of deep contraceptive implants, offering a 
more efficient and less invasive option for both patients and 
healthcare providers.
 

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: With the arrangement by the 
Guest Editors and the editorial office, this article has been 
reviewed by external peers.

Reporting Checklist: The authors have completed the 
STROCSS reporting checklist. Available at: https://qims.
amegroups.com/article/view/10.21037/qims-24-356/rc

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at https://qims.
amegroups.com/article/view/10.21037/qims-24-356/coif). 
The special issue “Advances in Diagnostic Musculoskeletal 
Imaging and Image-guided Therapy” was commissioned by 
the editorial office without any funding or sponsorship. X.T. 
served as the unpaid Guest Editor of the issue. The authors 
have no other conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. The study was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013). The study was approved by our 
Institutional Ethics Committee (code HCB/2024/0074). 
All patients signed the specific informed consent for this 
procedure.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

https://qims.amegroups.com/article/view/10.21037/qims-24-356/rc
https://qims.amegroups.com/article/view/10.21037/qims-24-356/rc
https://qims.amegroups.com/article/view/10.21037/qims-24-356/coif
https://qims.amegroups.com/article/view/10.21037/qims-24-356/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/


Quantitative Imaging in Medicine and Surgery, Vol 14, No 11 November 2024 7801

© AME Publishing Company.   Quant Imaging Med Surg 2024;14(11):7791-7802 | https://dx.doi.org/10.21037/qims-24-356

References

1.	 United Nations, Department of Economic and Social 
Affairs, Population Division. Contraceptive Use by 
Method 2019 Data Booklet. Available online: https://www.
un.org/en/development/desa/population/publications/pdf/
family/ContraceptiveUseByMethodDataBooklet2019.pdf. 
Accessed 15 Nov 2023.

2.	 Darney PD. Implantable contraception. Eur J Contracept 
Reprod Health Care 2000;5 Suppl 2:2-11.

3.	 Palomba S, Falbo A, Di Cello A, Materazzo C, Zullo F. 
Nexplanon: the new implant for long-term contraception. 
A comprehensive descriptive review. Gynecol Endocrinol 
2012;28:710-21.

4.	 Ali M, Akin A, Bahamondes L, Brache V, Habib N, 
Landoulsi S, Hubacher D; WHO study group on subdermal 
contraceptive implants for women. Extended use up to 5 
years of the etonogestrel-releasing subdermal contraceptive 
implant: comparison to levonorgestrel-releasing subdermal 
implant. Hum Reprod 2016;31:2491-8.

5.	 Muhammad Z, Ibrahim SA, Attah RA. Jadelle subdermal 
contraceptive implant in Aminu Kano teaching hospital 
Kano, northern Nigeria. Trop J Obstet Gynaecol 
2016;33:86-90.

6.	 Callahan RL, Taylor D, Jenkins DW, Owen DH, Cheng 
L, Cancel AM, Dorflinger LJ, Steiner MJ. In vivo release 
of levonorgestrel from Sino-implant (II) — an innovative 
comparison of explant data. Contraception 2015;92:350-5.

7.	 Pymar HC, Creinin MD, Schwartz JL. "Pop-out" 
method of levonorgestrel implant removal. Contraception 
1999;59:383-7. 

8.	 Reed S, Do Minh T, Lange JA, Koro C, Fox M, 
Heinemann K. Real world data on Nexplanon® 
procedure-related events: final results from the Nexplanon 
Observational Risk Assessment study (NORA). 
Contraception 2019;100:31-6.

9.	 Rivera F, Bianciotto A. Contraceptive subcutaneous device 
migration: what does an orthopaedic surgeon need to 
know? A case report and literature review. Acta Biomed 
2020;91:232-7.

10.	 Monteiro RB, Metzger PB, de Moura AB, Silva AH, 
Campos MN, de Brito AS, Luengo MP, Nascimento 
MJA. Traumatic pseudoaneurysm in brachial artery after 
removal of a subdermal contraceptive implant. J Vasc Bras 
2020;19:e20200040.

11.	 Christensen JM, Caggiano NM, Giladi AM, Iorio ML. 
Median Nerve Injury After Removal of Subdermal 
Implantable Contraceptive. Hand (N Y) 2018;13:NP6-9.

12.	 Matulich MC, Chen MJ, Schimmoeller NR, Hsia JK, 
Uhm S, Wilson MD, Creinin MD. Referral Center 
Experience With Nonpalpable Contraceptive Implant 
Removals. Obstet Gynecol 2019;134:801-6.

13.	 Petro G, Spence T, Patel M, Gertz AM, Morroni C. 
Difficult etonogestrel implant removals in South Africa: A 
review of 74 referred cases. Contraception 2020;102:129-32. 

14.	 Kaptein M, Ganpat R. Localization of non-palpable single-
rod contraceptive implants using ultrasound sonography. 
Eur J Contracept Reprod Health Care 2002;7:86.

15.	 Odom EB, Eisenberg DL, Fox IK. Difficult removal of 
subdermal contraceptive implants: a multidisciplinary 
approach involving a peripheral nerve expert. 
Contraception 2017;96:89-95.

16.	 Vidin E, Garbin O, Rodriguez B, Favre R, Bettahar-
Lebugle K. Removal of etonogestrel contraceptive 
implants in the operating theater: report on 28 cases. 
Contraception 2007;76:35-9.

17.	 Laumonerie P, Blasco L, Tibbo ME, Leclair O, Kerezoudis 
P, Chantalat E, Mansat P. Peripheral Nerve Injury 
Associated with a Subdermal Contraceptive Implant: 
Illustrative Cases and Systematic Review of Literature. 
World Neurosurg 2018;111:317-25.

18.	 Jacques T, Brienne C, Henry S, Baffet H, Giraudet G, 
Demondion X, Cotten A. Minimally invasive removal of 
deep contraceptive implants under continuous ultrasound 
guidance is effective, quick, and safe. Eur Radiol 
2022;32:1718-25.

19.	 Del Cura JL, Aza I, Zabala RM, Sarabia M, Korta I. US-
guided Localization and Removal of Soft-Tissue Foreign 
Bodies. Radiographics 2020;40:1188-95.

20.	 Biskamp C, Kauffman RP. Arm flexion during ultrasound 
assists localization of an intramuscular etonogestrel 
contraceptive implant. Contraception 2016;93:273-5.

21.	 Thew M. Etonogestrel Implant-To Leave or Stay: A Case 
Series. Glob Pediatr Health 2017;4:2333794X17738844.

22.	 FSRH CEU. FSRH CEU statement on Nexplanon 
insertion site. January 15, 2020. Available online: https://
www.fsrh.org/Public/Public/Documents/fsrh-ceu-
statement-on-nexplanon-insertion-site.aspx. Accessed 20 
Nov 2023. 

23.	 Mascarenhas L. Insertion and removal of Implanon: 
practical considerations. Eur J Contracept Reprod Health 
Care 2000;5 Suppl 2:29-34.

24.	 Hussain SA, Holland D. Acute Ulnar Neuropathy After 
Uncomplicated Contraceptive Implant Insertion: A Case 
Report. Cureus 2022;14:e28161.

25.	 Thurmond AS, Weinstein AS, Jones MK, Jensen JT, 

https://www.un.org/en/development/desa/population/publications/pdf/family/ContraceptiveUseByMethodDa
https://www.un.org/en/development/desa/population/publications/pdf/family/ContraceptiveUseByMethodDa
https://www.un.org/en/development/desa/population/publications/pdf/family/ContraceptiveUseByMethodDa
https://www.fsrh.org/Public/Public/Documents/fsrh-ceu-statement-on-nexplanon-insertion-site.aspx
https://www.fsrh.org/Public/Public/Documents/fsrh-ceu-statement-on-nexplanon-insertion-site.aspx
https://www.fsrh.org/Public/Public/Documents/fsrh-ceu-statement-on-nexplanon-insertion-site.aspx


Soler-Perromat et al. US-guided minimally-invasive contraceptive implants removal7802

© AME Publishing Company.   Quant Imaging Med Surg 2024;14(11):7791-7802 | https://dx.doi.org/10.21037/qims-24-356

Nichols MD. Localization of contraceptive implant 
capsules for removal. Radiology 1994;193:580-1.

26.	 Persaud T, Walling M, Geoghegan T, Buckley O, Stunell 
H, Torreggiani WC. Ultrasound-guided removal of 
Implanon devices. Eur Radiol 2008;18:2582-5.

27.	 Kim S, Choi YS, Kim JS, Kim S, Cho S. Experiences 
of localization and removal of non-palpable subdermal 
contraceptive implants with ultrasound. Obstet Gynecol 
Sci 2019;62:166-72.

28.	 Singh M, Mansour D, Richardson D. Location and 
removal of non-palpable Implanon implants with the aid 

of ultrasound guidance. J Fam Plann Reprod Health Care 
2006;32:153-6.

29.	 Shiels WE 2nd, Babcock DS, Wilson JL, Burch 
RA. Localization and guided removal of soft-tissue 
foreign bodies with sonography. AJR Am J Roentgenol 
1990;155:1277-81.

30.	 Jacques T, Henry S, Giraudet G, Demondion X, Cotten 
A. Minimally-invasive fully ultrasound-guided removal of 
nonpalpable single-rod contraceptive implant: Case report 
and technical description. Contraception 2020;101:338-41.

Cite this article as: Soler-Perromat JC, Isern-Kebschull J,  
del Amo M, Bartolomé-Solanas Á, Ríos J, de Guirior C, 
Carmona F, García-Diez AI, Porta-Vilaró M, Tomás X. 
Ultrasound-guided minimally invasive removal of deep 
contraceptive implants: outcomes and challenges. Quant 
Imaging Med Surg 2024;14(11):7791-7802. doi: 10.21037/
qims-24-356


