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Abstract 

Background The migration of contraceptive devices into pulmonary arteries is extremely rare, reported to be 1 
in 100,000.

Case presentation A 19-year-old female presented no sensation of a contraceptive implant in her arm which had 
been placed one year prior. A CT scan confirmed that the implant had migrated into the left lower segmentary pul-
monary artery. After a multidisciplinary meeting, an endovascular approach was attempted. Following right femoral 
venous access, a 8F NeuronMax® introducer was placed into the left pulmonary artery under fluoroscopic guidance. 
The contraceptive device was removed using a 25-mm loop snare, with a proximal capture technique. The patient 
was discharged the following day, with no reported complications.

Conclusion In cases of contraceptive device migration, the first medical decision involves deciding between removal 
or ’watching and waiting’. Previous reports describe two removal options: endovascular or surgical approaches. 
Fourteen reports have been published, with high technical success and low rates of complications. The loop snare 
technique is described as the optimal technique for an endovascular approach. Due to their invasive nature, surgical 
approaches should be reserved for cases of endovascular removal failure, after evaluating risks and benefits.
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Background
The Nexplanon® device is a subcutaneous contracep-
tive etonostrogel rod, measuring 4  cm × 3  mm, which 
is implanted in the arm above the medial epicondyle. 
It is mainly used for contraception or to treat menor-
rhagia. Complications reported with this type of con-
traception include dysmenorrhea (2.8%), dyspareunia 
(1.6%), cervicitis (2.0%), or the occurrence of a nor-
mal pregnancy (1.5%) [1]. One of the complications 
involves the migration of the device. The device usu-
ally migrates less than 2  cm within three months 
post-insertion. Migration into the axillary vein [2] or 
pulmonary artery is very rare. The incidence of migra-
tion into the pulmonary artery is reported to be 1 in 
100,000 [3]. There is currently no specific recommen-
dation regarding the management of migration within 
the pulmonary artery. The device can migrate into an 
axillary vein or the pulmonary artery, segmentally or 
sub-segmentally. This case report describes the endo-
vascular removal of a migrated subcutaneous contra-
ceptive implant into the left pulmonary artery using 
a loop snar and review all reported cases from the 
literature.

Case presentation
A 19-year-old female had a subcutaneous implant placed 
one year prior to a visit to her physician. During the 
implantation of the device, abnormal cutaneous bleed-
ing was noted. After the physician was unable to locate 
the implant, an ultrasound was performed. The ultra-
sound was unable to locate the contraceptive device. A 
thoracic CT scan revealed that the implant had migrated 
into the lower left lobular segmental pulmonary artery. 
The patient reported no symptoms related to the migra-
tion of the implant. After a multidisciplinary consulta-
tion involving a cardiac surgeon, anaesthesiologists, 
a gynaecologist, a cardiologist, and an interventional 
radiologist, an endovascular approach was considered. 
The patient underwent a preoperative consultation with 
a gynaecologist, an anaesthesiologist, and an interven-
tional radiologist to explain the removal procedure and 
the known risks of pulmonary arterial catheterization. 
The procedure planning included the de-sterilization of 
a Nexplanon® to assess its flexibility. The team decided to 
perform the removal under bi-planar fluoroscopic guid-
ance, as routinely done in our department for foreign 
body retrieval. Both right and left anterior obliquities 
were chosen to ideally expose the contraceptive implant 
(Fig.  1). The procedure was conducted under general 
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anaesthesia. Following a right femoral venous punc-
ture under ultrasound guidance, a long 8F NeuronMax® 
introducer (Penumbra, Inc., Alameda, CA, USA) was 
placed under fluoroscopic guidance into the right inferior 
vena cava. The left pulmonary artery was catheterized 
using a 5F 145° angled Pigtail catheter (Merit Medical, 
UT, USA). An angiogram confirmed the position of the 
contraceptive implant, without thrombosis. After guide 
exchange with a stiff guide wire (Terumo, Tokyo, Japan), 
the NeuronMax® catheter was subsequently advanced to 
the left pulmonary artery, just upstream of the foreign 
body. A 25-mm diameter loop snare (One Snare®, Merit 
Medical, UT, USA) was deployed. Once captured, the 
contraceptive implant was removed under fluoroscopic 
guidance without removing it into the NeuronMax® 
catheter. The procedure lasted 60 min. The fluoroscopic 
dose was 261 mGy, and fluoroscopy time was 10 min. The 

following day, a thoracic CT scan showed no procedure-
related complications, and the patient was discharged. 
The patient did not receive any medical treatment before, 
during, or after the procedure.

Discussion
The reasons for contraceptive device migration into the 
pulmonary artery are not fully understood, although 
intravascular migration during implantation is the most 
commonly proposed hypothesis. Migration is mostly 
asymptomatic but can lead to dyspnoea, pleural effusion 
[4], or pneumothorax [2].

The first medical decision involves deciding between 
removal [5, 6] or ’watching-and-waiting’ [7, 8]. The deci-
sion for removal should be discussed with the patient due 
to the asymptomatic nature of device migration. In the 
literature, contraceptive implant migration has not been 

Fig. 1 Endovascular retrieval of a contraceptive implant in the pulmonary artery. A A CT scan in the axial section showing a contraceptive device 
partially located in a left lower lobe segmental artery and the left pulmonary artery (white arrow). B The patient was placed in a dorsal decubitus 
position in a biplane interventional room, using both left and right anterior obliquities. C After a right femoral approach, an angiogram using 
a 5F pigtail showed the contraceptive device (white arrows), with no visible thrombosis. D A 8F introducer was placed into the left pulmonary 
artery (black arrow), allowing insertion of a 6F sheath and a loop snare (black arrowhead). E After pulling the contraceptive device (white arrows) 
with the loop snare (white arrowhead), it was then locked in front of the sheath and the introducer (black arrow). F After removing the entire 
introducer, the contraceptive device (white arrows) was trapped by the loop snare (black arrow)



Page 4 of 6Grange et al. CVIR Endovascular            (2024) 7:35 

associated with thrombotic complications. The main 
arguments for the ‘watch-and-wait’ approach include 
peripheric location with patient’s refusal of surgery [8], 
a risk–benefit balance deemed unfavourable for both 
approaches [7], or the failure of the endovascular attempt 
and patient’s refusal of surgery [9]. Potential complica-
tions of pulmonary catheterization include possible per-
foration of the vessel wall, injury to the tricuspid valve, 
arrhythmias, artery spasm, thrombosis of the pulmonary 
artery, and hematoma at the puncture site [8]. The poten-
tial complication of removal is injury to a pulmonary 
arterial branch, with alveolar haemorrhage. We recom-
mend direct catheterization of the pulmonary artery with 
an angled Pigtail catheter, without using a guide wire. 
Indeed, the guide wire may pass between the cordage 
and the heart wall, potentially causing rupture of cordage 
when advancing the catheter over the guide wire. Given 
the potential risk of such a procedure, we recommend 
performing it under general anesthesia. The presence of 
an anesthesiologist specialized in cardiac surgery, and a 
cardiothoracic surgeon on-site is desirable. Furthermore, 
given the asymptomatic nature of most reported cases, 
we recommend avoiding any insistence on removing the 

device in case of technical failure. In the present case, the 
patient’s young age and the partial location in the left pul-
monary artery prompted us to attempt retrieval.

Previous reporting describes the two main options 
for contraceptive device removal: endovascular 
approaches [5, 9–17] and surgical approaches [4, 6, 18, 
19]. In the literature, we found 14 reports of removal 
attempts as the first therapeutic option, 4 of which 
were done surgically and 10 endovascularly (Table  1). 
Two endovascular techniques have been described for 
subcutaneous device removal: the aspiration technique 
[14] and the loop snare technique [5, 9–13, 15–17]. 
The loop snare technique is the first choice to attempt 
removal of an intravascular foreign body. Loop snares 
have the advantage of being flexible, allowing them to 
follow the intravascular configuration of the pulmonary 
artery. Several designs have been proposed over the 
years, and the nitinol shape memory property provides 
wire kink resistance. The main reported loop snare 
technique is the proximal capture technique [5, 9–12, 
15–17]. This simple technique allows for capturing the 
middle of the implant. We chose to perform this tech-
nique given the position of the proximal portion of the 

Table 1 Reported cases of removal attempts

Cases Pulmonary location Endovascular/Surgical approach
Type of technique

Succes/Failure of 
procedure

Complication

Gallon et al. [5]
2016

Lower right lobe
Segmental artery

Endovascular approach
Loop snare / Proximal capture technique

Success No

Heudes et al. [10]
2015

Upper right lobe
Segmental artery

Endovascular approach
Loop snare / Proximal capture technique

Success No

Maroteix et al. [11]
2015

Left pulmonary artery
Segmental artery

Endovascular approach
Loop snare / Proximal capture technique

Success No

Akthar et al. [12]
2018

Lower right lobe
Subsegmental artery

Endovascular approach
Loop snare / Proximal capture technique

Success No

Chung et al. [13]
2016

Lower left lobe
Subsegmental artery

Endovascular approach
Loop snare / Double capture technique

Success No

Thomas et al. [4]
2016

Lower left lobe
Segmental artery

Surgical retrieval
Arteriotomy

Success Hemothorax

D’Journo et al. [19]
2014

Lower left lobe
Subsegmental artery

Surgical retrieval
Trisegmentectomy

Success No

Carraro et al. [14]
2021

Right lower lobe
Subsegmental artery

Endovascular approach
Aspiration

Success No

O’Brien et al. [9]
2014

Left lower lobe
Subsegmental artery

Endovascular approach
Loop snare / Proximal capture technique

Failure
Left in place

No

Mallak et al. [15]
2022

Left lower lobe
Subsegmental artery

Endovascular approach
Loop snare / Proximal capture technique

Failure
Left in place

No

Gao et al. [16]
2018

Lower left lobe
Subsegmental artery

Endovascular approach
Loop snare / Proximal capture technique

Success No

Wilcox et al. [17]
2018

Right lower lobe
Segmental artery

Endovascular approach
Loop snare / Proximal capture technique

Success No

Carlos-Alves et al. [6]
2019

Lower left lobe
Subsegmental artery

Thoracic surgery
without pulmonary resection

Success No

Wali et al. [18]
2014

Left lower lobe
Subsegmental artery

Surgical approach
Segmentectomy

Success No
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catheter in the left pulmonary artery. However, the use 
of a double-loop capture technique has been reported 
for extracting a device having migrated into a sub-
segmental artery [13]. Due to the peripheral nature of 
the implant, the device was first captured using gentle 
traction at one end using a loop snare. A second femo-
ral access was performed to secure the opposite end of 
the device, in order to align the long axis of the implant 
with the pulmonary outflow tract, avoiding wall lesion. 
This technique appears particularly suitable for treat-
ing peripheral migrations with partial endothelializa-
tion, provided there is space between the proximal end 
and the catheter. The forceps technique has historically 
been used but has become relatively obsolete since the 
advent of loop snares, and should not be used due to 
the risk of vascular wall injury.

Once the device is captured, it can be retracted into 
the catheter. However, due to the potential risk of con-
striction and fragmentation of the catheter during its 
withdrawal into the introducer, we preferred to simply 
secure the device against the introducer and perform the 
retrieval under fluoroscopic guidance. Moreover, as the 
device is flexible (Fig.  1), the risk of injuring the vascu-
lar wall during retrieval appeared to be low. In our case, 
bi-planar fluoroscopic guidance facilitated the recapture 
of the contraceptive device. Endothelialisation of the 
device adhering to the vascular wall has been mentioned 
as a risk factor for technical failure of the endovascular 
approach [9].

The surgical approach consists of a segmentectomy, 
including the affected artery [4, 6, 18]. In one case, visu-
alization of the device through the artery during thora-
coscopy allowed for retrieval through arteriotomy, which 
was complicated by clot formation requiring pleural 
lavage the day after the procedure [4]. Reported surger-
ies were performed either after unsuccessful attempts at 
endovascular removal or because the device had migrated 
too distally to be retrieved endovascularly. However, due 
to the invasive nature of the surgical approach, we believe 
it should only be reserved in case endovascular removal 
failure, after a risk–benefit evaluation.

Conclusion
The present case highlights the central role of multidis-
ciplinary management in the removal of contraceptive 
implant by endovascular approach. The endovascular 
approach should be attempted first in a patient desiring 
contraceptive implant removal, as this minimally invasive 
approach is associated with a high rate of technical suc-
cess without reported complications.
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