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Summary. Subdermal contraceptive implant is approved in more than 60 countries and used by millions of 
women around the world. Although relatively safe in nature, their implantation and removal may be associated 
with potential complications, some of which may require surgical intervention. Two types of peripheral 
neurological complications are reported: complications related to compressive neuropathy caused by device 
decubitus and complications related to device improper removal. An healthy 35-year-old woman come to our 
attention for paresthesia from medial side of right elbow to fourth and fifth fingers. Tinel sign was positive 
on medial side of distal third of right arm, above the elbow, as well. Clinical history of patients revealed a 
subcutaneous placement of a etonogestrel implant 3 years before. Patients reported disappearing of tactile feeling 
of subcutaneous  contraceptive implant since two months. At clinical examination, implant was not felt in its 
original subcutaneous place.  X-rays control revealed its proximal and deep migration. Surgical exploration for 
subcutaneous  contraceptive implant removal revealed it lying on the ulnar nerve.  Patient referred  immediate 
paresthesia disappearing after surgery. At 1 month follow up no motor or sensory alteration were evident. 
Removal of implants inserted too deeply must be carefully performed to prevent damages to nervous and vascular 
structures and it should be performed by operators who are very familiar with the anatomy of the arm. In case 
of chronic neuropathy caused by implant nerve compression only an appropriate patients information about rare 
but possible neuropathic symptoms related to device migration and a careful medical history collecting can avoid 
a mistaken diagnosis of  canalicular syndrome. (www.actabiomedica.it)

Key words neuropathy, subcutaneous contraceptive implant, implant migration, ulnar nerve

Acta Biomed 2020; Vol. 91, Supplement 4: 232-237 DOI: 10.23750/abm.v91i4-S.9500 © Mattioli 1885

C a s e  r e p o r t

Introduction

Subdermal implantable devices are commonly used 
for long-acting contraception in the United States and 
Europe (1, 2). Although relatively safe, their implanta-
tion and removal may be associated with potential com-
plications, some of which may require surgical interven-
tion (3-7). Despite migrations is a rare complication 
associated with contraceptive implants, widespread use 
of this well-established method of contraception makes 
it a misleading complication to know.

Case presentation

An healthy 35-year-old woman presented to the 
our hospital with complaint of paresthesia in her right 
upper extremity. Paresthesia was referred from medial 
side of right elbow to fourth and fifth fingers. A cubital 
tunnel syndrome was immediately suspected. Physical 
examination was negative for tenderness or pain. The 
only clinical sign different from a classic cubital tun-
nel syndrome was a weak Tinel sign at cubital tunnel; 
indeed Tinel sign was positive on medial side of distal 
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third of right arm, above the elbow, as well. Clinical 
history of patients revealed a subcutaneous placement 
of a etonogestrel implant 3 years before. Patients re-
ported disappearing of tactile feeling of subcutaneous  
contraceptive implant since two months. At clinical 
examination, Implant was not felt in its original sub-
cutaneous place.  X-rays control revealed its proximal 
and deep migration (Fig 1). Motor nerve conduction 
study revealed a reduced conduction velocity, delayed 
latency, and decreased amplitude and area, which were 
consistent with ulnar nerve compression at the el-
bow joint. Ultrasonography showed a hyperechogenic 
structure near the ulnar nerve. Surgical treatment was 
attempted because the symptoms were progressively 
worsened. A little longitudinal incision slightly wider 
than the diameter of the small finger of the operator so 
that the finger was introduced to check implant posi-
tioning.  Then brachial fascia between the biceps and 
triceps muscle was opened by scissors and the ulnar 
nerve was visualized. Surgical exploration of the sul-
cus revealed migrated contraceptive implant lying on 
the ulnar nerve (Fig 2).  Implant was removed (Fig 3). 
Patient referred  immediate paresthesia disappearing. 
At 1 month follow up no motor or sensory alteration 
were evident.

Discussion

Contraceptive subdermal implants were spe-
cifically designed to provide contraceptive efficacy 
by inhibiting ovulation. They provide long-acting, 
highly effective reversible contraception. All subder-
mal implants for clinical use in humans release syn-
thetic progestin from polymers for extended duration. 
These methods offer an excellent contraceptive option 
for women who have contraindications to combined 
hormonal methods and an option for any woman who 
desires long term protection against pregnancy that is 
rapidly reversible. Typical use of this implant achieves 
a contraceptive protection exceeding 99% (8-10).

The most common subdermal contraceptive de-
vices are etonogestrel (Implanon, Nexplanon) and 
levonorgestrel (Norplant) implants. They consist of  a 
2mm x 4 cm single and multiple rod-shaped implants 
of ethylene vinylacetate copolymer, containing 68 mg Figure 3. Removed implant device 

Figure 2. Intraoperative find of migrated contraceptive implant 
device lying on the ulnar nerve

Figure 1. Pre-operative x-rays control: evidence of implant de-
vice proximally and deeply migrated, near to ovalar radiopaque 
marker (correct position).
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of etonostrogel that are inserted under the skin by 
physician or health care professionals under local an-
esthetic. Newer models, such as Nexplanon, consist of 
a rigid tube preloaded in the needle of a disposable 
applicator for ease of release. Its suggested positioning 
is 6-8 cm above the elbow, in the non dominant arm 
(5, 10, 11).

According to injection technique, the tip of the 
applicator must be angled at less than 30 degrees in 
order to reach the skin, subcutaneous tissue, dermis, 
and sub-dermal tissue to avoid complications of deep 
insertion and endovascular insertion (12).

The subdermal etonogestrel contraceptive im-
plant has a current approved duration of 3 years. Stud-
ies about its effectiveness for 2 additional years during 
which no pregnancies were recently published (13).

Before the removal physician must locate the im-
plant by palpation. Movements and migrations of the 
system are quite rare and usually of few millimetres. 
Once the device has been located, it is necessary to 
press the proximal end in order to cause a lifting of 
the distal end. Identified the distal portion, after local 
anaesthesia, a small skin incision is practiced on this 
zone (10).

Ideal positioning of the implant is surprising on 
the orthopaedic point of view. In fact, in the proximal 
arm region, the ulnar nerve runs on the triceps, imme-
diately deep to the subcutaneous investing fascia and 
just behind the medial intermuscular septum. Medial 
intermuscular septum divides ulnar nerve from basilica 
vein and median nerve (14, 15). If the injection angle 
is not proper, it could lead to the insertion of the device 
in the muscle or fascia. Although the implant can be 
effective even if located in the muscle or fascia, com-
plications may arise (10). For this reason, physician 
must locate the implant by palpation immediately after 
insertion. However, there is no absolute or necessary 
indication for the early removal of the device in case of 
failed or doubtful localization through palpation or in 
case of migration of the system because contraceptive 
function of the device is preserved (10, 16, 17). 

A more frequent complication due to implant mi-
gration is difficulty in palpating it before its removal.  

If the location of the device is in doubt or if the device 
is deep and the operator is not sufficiently experienced, 
the most correct approach is to directly contact the 

manufacturer, who will provide guidance on reference 
centers experienced in the removal of implants difficult 
to locate (8,4). 

In case of implant migration ultrasound represents 
preferable exam because it avoids exposure of women 
to radiation and it is the most accurate procedure be-
cause it provides a three dimensional image. In case of 
ultrasound implant detection, removal procedure may 
be performed under ultrasound control. Persaud et Al 

(18) reported 119 patients in which ultrasound guide 
was necessary to implant removal without significant 
complications.

The X-ray may be also used to confirm the pres-
ence of the implant and identify the area where it is 
located. In case of axillary migration magnetic reso-
nance imaging (MRI) can be suggested. Motor nerve 
conduction study can confirm a nerve compression 
(10, 11, 18).

Significant migrations (>2 cm) are uncommon, 
and primarily occur caudally looking to the insertion 
site. Serious but very rare cardiopulmonary complica-
tions after a contraceptive implant migration in pul-
monary artery (5,18,19) ,brachial artery (6,20), cephal-
ic vein (21) are reported. 

An orthopaedic surgeon or hand surgeon can be 
involved in case of implant migration in two cases: pa-
tient with peripheral neuropathy or difficulty to im-
plant removal by gynaecologist. Multiple case reports 
have described implant-related injuries to the median 
(22-23), ulnar (7, 24-29), and medial antebrachial cu-
taneous nerves (30). 

Two types of peripheral neurological complica-
tions are reported: complications related to compres-
sive neuropathy due to device decubitus or complica-
tions related to device improper removal.

Acute peripheral neuropathy related to the inser-
tion of a contraceptive is a rare complication associ-
ated with excessive injection angle. Saeed et Al (26) 
described a case of  a woman presented one day post 
insertion of a contraceptive implant with paraesthesia 
along the ulnar distribution of her hand and forearm, 
as well as shooting pain on palpating the course of 
the ulnar nerve. Ultrasonography found the implant 
to be lying in the subfascial plane of the inner arm. 
During surgical removal the implant was found lying 
in the perineurium of the ulnar nerve, causing ulnar 
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nerve neuropathy. Osman et Al (30) described a young 
woman with ulnar nerve paraesthesia post insertion 
that resolved spontaneously.

A chronic ulnar neuropathy was described in a 
patient experiencing intermittent left-hand numbness 
and weakness with associated claw-hand deformity 
over a 2-year period. Ultrasonography revealed a hyper 
echogenic structure impinging the ulnar nerve, which 
they attributed to a contraceptive implant inserted 10 
years prior. The patient’s recovery was not described in 
the report (27). 

As we described, in case of chronic compression, 
risk of wrong diagnosis is concrete. No cutaneous sign 
of implant positioning can be detected during arm 
examination. Only referred history of subcutaneous 
contraceptive implant can make suspicious orthopae-
dic surgeon and exclude a diagnosis of cubital ulnar 
syndrome.

The majority of complications cases have been as-
sociated with the removal of difficulty sited implants 
rather than insertion. Lefebvre et Al (15) reported a 
case of ulnar nerve injury caused by improper removal 
manoeuvres during an attempted in-office removal 
of a deeply implanted device. Accidental nerve grasp 
caused an ulnar nerve traumatic neuroma needing a 
surgical reconstruction of the ulnar nerve. 

An acute ulnar nerve neuropathy was reported 
one day post implant (24). Patient referred to a Plas-
tic Surgery Department and Ultrasonography found 
the implant to be lying in the subfascial plane. On 
exploration in the operation theatre, the implant was 
found lying in the perineurium, with the nerve itself 
intact. Three months after removal of the implant, all 
her ulnar nerve functions apart from a slight residual 
sensory alteration had returned to normal. Two cases 
of median nerve injury following inappropriate dissec-
tion of the arm to remove an “impalpable” device have 
been reported (23) highlighting the need, in case of 
impalpable device, to study the patient with imaging 
techniques and to try the removal by qualified surgeon.

Despite symptoms related to implant migration 
are rarely described, worldwide growing use of subder-
mal contraceptive implants makes this complications 
more and more studied and prevented (31-33). For this 
reason subcutaneous contraceptive implant migration 
represents a debated topic in current obstetrician and 

gynaecological oriented literature. A recent systematic 
review of literature (34) identified 63 papers describing 
implant migrations. This study systematically selected 
12 patients with fourteen nerve injuries. Two injuries 
was reported during or before device insertion and 12 
during removal. The medial antebrachial cutaneous and 
median nerves were primarily affected. The primary 
reasons for nerve injury were pulling or grasping of the 
nerve after mistaking it for the implant. Neurapraxia 
was the most common lesion and was treated primarily 
with implant removal and clinical surveillance.

Ismail et al (4) measured the distance between 
the skin wound and the caudal end of the implant 
following 100 implant insertion. Thirty-four patients 
showed migration caudally and only 3 demonstrated 
cranial migration, which in one case was over 2 cm. 
None demonstrated migration deep into subcutaneous 
tissues or muscle.

A recently published multicenter study (35) of 
4294 practitioners demonstrated 357 removal-related 
events among the 5701 removal evaluation forms. 
Eight (0.1%) of the removal reports described referral 
to a surgeon or interventional radiologist for removal 
of an etonogestrel implant. Seven of these eight refer-
rals led to successful surgical implant removal

Conclusion

Subdermal implantable devices are common-
ly used for long-acting contraception in all over the 
world. Nerve injuries related to subdermal contracep-
tive implant generally involved patients with non-
palpable implants. For this reason removal of implants 
inserted too deeply must be carefully performed to 
prevent damages to nervous and vascular structures 
and it should be performed by operators who are very 
familiar with the anatomy of the arm. Therefore pa-
tients with non-palpable implant should be treated by 
a neurosurgeon, a plastic surgeon or, especially in Eu-
rope, by an orthopaedic surgeon.

Orthopaedic surgeon likewise must know possi-
bility of peripheral neuropathy doe to implant migra-
tion and  must suspect it throughout medical history 
collecting. Gynaecologist must provide an appropriate 
patients information about rare but possible neuro-
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pathic symptoms related to device migration to avoid a 
mistaken diagnosis of  canalicular syndrome.
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