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CASE REPORT

Nexplanonectomy—the surgical removal 
of an embolized implanted contraceptive 
device: a case report and review of the literature
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Sarah C. Clarke3 

Abstract 

Background Nexplanon implants are a common hormonal contraceptive modality. Though rare, these devices can 
embolize into the injured wall of the basilic vein, through the right heart, and finally wedge itself into a pulmonary 
artery. With adherence to the arterial wall over time, it becomes less amenable to endovascular retrieval. Patients may 
present with symptoms mimicking a pulmonary embolism, or without any symptoms at all. In asymptomatic cases, 
endovascular retrieval and/or surgery is required when patients wish to begin having children prior to biological inac-
tivity. The current literature showed as little as nine case reports detailing lung tissue removal in the aim of reversing 
a patient’s implanted contraceptive device.

Case presentation A 22-year-old asymptomatic active-duty Caucasian female presented for elective outpatient Nex-
planon removal. The suspicion of possible implant migration arose when it was discovered to be non-palpable in her 
left arm. After plain film x-rays failed to localize the implant, a chest x-ray and follow-up Computed Tomography (CT) 
scan revealed that the Nexplanon had migrated to a distal branch of the left pulmonary artery. Due to the patient’s 
strong desires to begin having children, the decision was made for removal. Initial endovascular retrieval failed due 
to Nexplanon encapsulation within the arterial wall. Ultimately, the patient underwent a left video-assisted thoraco-
scopic surgery (VATS) for exploration and left lower lobe basilar S7–9 segmentectomy, which successfully removed 
the Nexplanon.

Conclusions Implanted contraceptive devices can rarely result in migration to the pulmonary vasculature. These 
radiopaque devices are detectable on imaging studies if patients and clinicians are unable to palpate them. An endo-
vascular approach should be considered first to spare lung tissue and avoid chest-wall incisions, but can be compli-
cated by encapsulation and adherence to adjacent tissue. A VATS procedure with single-lung ventilation via a dou-
ble-lumen endotracheal tube allows surgeons to safely operate on an immobilized lung while anesthesiologists 
facilitate single-lung ventilation. This patient’s case details the uncommon phenomenon of Nexplanon migration, 
and the exceedingly rare treatment resolution of lung resection to remove an embolized device.

Keywords Nexplanon, Implanted device migration, Segmentectomy, Single-lung ventilation, Video-assisted 
thoracoscopic surgery, Endovascular retrieval, Contraceptive removal
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Introduction
Patients elect to receive and remove implantable con-
traceptive devices at many different stages of life, 
and for a myriad of reasons. Some are young without 
comorbidities, while others can be older with many 
health conditions to consider. Nexplanon is an estro-
gen-free hormonal implant measuring 4  cm in length 
and designed to be inserted into the upper arm for 
constant gradual administration of etonogestrel over 
3  years. They are meant to be detected by direct pal-
pation to the arm, where they are placed. Rarely, they 
can embolize through a large vein and travel through 
the right atrium, then the right ventricle, and end up 
in the pulmonary vasculature. As the vascular diam-
eter narrows, the device can wedge into a pulmonary 
artery, preventing blood supply similar in nature to a 
pulmonary embolism. When these devices migrate, a 
patient can become suddenly symptomatic, gradually 
symptomatic, or not symptomatic as all [1, 5–8, 11, 14]. 
This varied presentation is a product of the ultimate 
end-location of the migrated device, and the patient’s 
overall health. Upon the discovery that a device has 
migrated, typically by failure to palpate the implant, 
imaging studies are employed, which reflects the 
actions taken in this case [1–15]. Following Computed 
Tomography (CT) chest imaging, the device was con-
firmed to be located in the left lower lobe, highly sus-
picious of migration via the left upper extremity (LUE) 
basilic vein. Herein, we present a rare case of Nex-
planonectomy via partial lung lobectomy in a young, 
healthy female.

Case description
A 22-year-old healthy active-duty Caucasian female 
presented to her primary care clinic for removal of her 
implanted Nexplanon device approximately 1  year after 
placement at another facility. Palpation of her upper 
arm yielded no appreciable rod. Subsequent imaging of 
the upper arm and chest was concerning for the pres-
ence of a foreign body in the left lung field. CT imag-
ing of the chest revealed the Nexplanon implant to be 
located in her left lower lobe (Fig. 1). At no time did she 
express respiratory symptoms, pain, or decrease in physi-
cal stamina either at rest or while exercising. There was 
concern for a loss of perfusion and destruction of the 
parenchyma, however, previously reported asympto-
matic cases like this one have safely left devices in  situ 
per the patient’s wishes. This option would alleviate the 
need for surgery, but would also prevent her from bear-
ing children. Though she had been asymptomatic, she 
expressed a strong desire to start a family imminently, 
and did not wish to leave the implant in place and wait 

for it to become hormonally inactive. Thus, the decision 
for removal was made and the patient was scheduled for 
an endovascular procedure.

The patient was taken to the interventional radiol-
ogy suite, where she received a general anesthetic with 
endotracheal intubation. Interventional radiology 
attempted to remove the implant safely from the dis-
tal branch of the left pulmonary artery, via femoral vas-
cular access. After numerous attempts there was a high 
suspicion that the Nexplanon had become encapsulated 
and was adhered to the wall of that artery, as the implant 
did not retract freely when snared (Figs.  2, 3, 4, 5, 6, 7, 
Additional file  1: Video S1, Additional file  2: Video S2, 

Fig. 1 CT chest showing embolized Nexplanon (thin white arrow)

Fig. 2 Interventional radiology image with contrast dye proximal 
to Nexplanon device (yellow arrow) series A
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Additional file  3: Video S3). There was a concern for 
catastrophic bleeding should further attempts at endo-
vascular removal be made. This new consideration led 
to the halting of this procedure and a discussion with the 
patient about how to proceed.

Thoracic surgery was consulted and the patient under-
went a left VATS for exploration and left lower lobe basi-
lar S7–9 segmentectomy (Fig. 8). General anesthesia with 
a double lumen endotracheal tube was used to simulta-
neously allow for adequate respiration and isolated left 

lung deflation. The S6 superior segment of the left lower 
lobe was spared with preoperative and postoperative 
fiberoptic bronchoscopy. The procedure was uncom-
plicated, and the patient was transferred to the surgical 
intensive care unit for recovery. On post-operative day 1, 
she was ambulating and her pain was well controlled. She 
was transferred to a floor unit on post-operative day 2. 
On post-operative day 3, her chest tube was discontinued 

Fig. 3 Interventional radiology image with contrast dye obstructed 
by Nexplanon device (yellow arrow) series A

Fig. 4 Interventional radiology image with contrast dye obstructed 
by Nexplanon device (yellow arrow) series B

Fig. 5 Interventional radiology image with contrast dye progressing 
through distal pulmonary arteries not obstructed by Nexplanon 
device (yellow arrow)

Fig. 6 Interventional radiology image without contrast showing 
radiopaque Nexplanon device near the left heart border
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and she was discharged. At her 28-week and 45-week fol-
low-up, she had continuing chronic left flank pain as well 
as chest pain with deep inspiration. She complied with 
her pain medication regimen and continued to follow up 
as needed.

Discussion and conclusions
The estimated incidence of Nexplanon migration into 
pulmonary vasculature is 3.17 per 100,000 implants (95% 
CI 1.37 to 6.24) [12]. Statistics from the National Survey 
of Family Growth estimated the percentage of women 
aged 15–49 who have ever used contraceptive implants 
to be 5.6 from 2015 to 2017 (SE 0.50, n = 5594), and 5.8 
from 2017 to 2019 (SE 0.46, n = 6141) [9]. The above case 
is highly unusual, both with respect to the device migrat-
ing from brachial subcutaneous tissue to the vasculature 
of the lung, and the ultimate action needed for removal. 
Of the 55 reported cases of contraceptive device migra-
tion from the upper arm into the pulmonary vasculature, 
much can be gathered. The first consideration would be 
to attempt an endovascular retrieval, lessening the need 
for an open procedure. 21 of the 55 cases detail success-
ful retrieval of the pulmonary embolized Nexplanon, 
without major complications. Of the 7 unsuccessful 
endovascular procedures, 5 moved forward with success-
ful VATS, without major complications. The remaining 
2 were left in situ. Of the total cases, 11 elected for suc-
cessful VATS without an endovascular attempt. 13 cases 
did not move forward with any retrieval attempts, and 
left their devices in  situ. 3 cases have unknown surgical 
considerations or outcomes. These findings can be seen 
in Tables 1, 2, 3.

The impetus for suspicion of migration of a Nexplanon 
is varied. Some patients may be symptomatic, and exhibit 
presentation signs of pulmonary embolism in the event 
of an implant migration. Our patient was quite athletic, 
and as the Nexplanon had embolized to a distal branch 
of the left pulmonary artery, the loss of perfusion to that 
segment of the lung did not result in symptoms.

Fig. 7 Interventional radiology image with contrast showing 
the Nexplanon device obstructing contrast flow to distal arterial 
vessels

Fig. 8 Segmentectomy with excised Nexplanon

Table 1 Synopsis of case reports concerning pulmonary 
embolized Nexplanons and retrieval method

a Includes our case

Outcome (n) % total (%)

Successful endovascular retrieval 21 38

No operation (left in situ) 13 23

Straight to VATS without endovascular attempt 11 20

Unsuccessful endovascular retrieval; successful VATS 6a 11

Unsuccessful endovascular retrieval (left in situ) 2 4

Unknown 3 5

Total 56
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Following placement, patients are instructed on how 
to palpate for their Nexplanon device. They and their cli-
nicians should be able to reliably relocate it at any time. 
Patients are also instructed to seek evaluation should 
they notice any irregularities with routine palpations. 
Despite the absence of guidelines pertaining to the work-
up of a possibly embolized Nexplanon [4], these devices 
are radio-opaque and plain films of the arm and then 
the chest should be considered upon failure to palpate 
the device. Findings on a chest x-ray of possible pulmo-
nary migration should be followed up by CT imaging to 
further characterize the location. A minimally invasive 
approach, such as endovascular retrieval should then 
be considered if the patient strongly desires implant 
removal, or if the patient is symptomatic because of the 
embolized device. Endovascular approaches have the 
benefit of sparing lung tissue and avoiding the pain of 
chest-wall incisions, but can be complicated by the Nex-
planon’s tendency to encapsulate and adhere to adjacent 
tissue [1–3, 6, 12, 13]. This encapsulation is by design and 
is meant to prevent a Nexplanon from leaving its primary 
placement site, but can be problematic if it occurs after 
the device has moved. As seen in this case, this encap-
sulation can occur at the wall of a vessel, and thus make 
the device adherent and not amenable to endovascular 
removal. There are only a handful of studies correlat-
ing the duration of time since implantation in relation 
to successful endovascular retrieval [1, 3, 6, 12]. Utiliz-
ing patient history in regard to how long the implant has 
been in place is not a reliable measure to predict endo-
vascular fibrosis and trapping. Our patient did not seek 
consultation until a desire for removal approximately 
1 year following implantation. In asymptomatic patients, 
like ours, it is unclear whether the embolization occurred 
closer to the time of implantation or some time thereaf-
ter. In 38% of the reported cases, endovascular retrieval 
proved successful. In rare cases, such as this one, a VATS 
operation will be necessary after a failed endovascular 
procedure (11%). It is key that patients are aware of the 
potential need for two procedures when making the deci-
sion to remove an embolized Nexplanon.
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