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Suboccipital neuropathy after bone conduction device placement
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Abstract. Suboccipital neuropathy after bone conduction device placement. Objective: To describe the clinical charac-
teristics of a 70-year-old female with occipital neuropathy following bone conduction device surgery.

Description: A 65-year-old woman underwent bone conduction device placement surgery on the left temporal bone.
Postoperatively she progressively developed chronic pain at the implantation site. The pain led to minimal neck move-
ment, which resulted in complaints of the shoulder and arm on the left side. She was treated by an orthopaedic surgeon
for a frozen shoulder. Pain medication and occipital nerve blocking had no sustained effect on the pain.

Discussion: Occipital neuropathy is a syndrome with continuous aching involving the occipital and parietal scalp caused
by trauma or peripheral compression of the occipital nerves. The most common causes of occipital neuropathy are
probably direct trauma to the nerve and hypertrophic fibrosis of subcutaneous tissue surrounding the nerve. Scar

formation after surgery may therefore cause entrapment of the nerve.
Conclusion: We describe a case of occipital neuropathy as a complication of BAHA surgery.

Introduction

Most complications after bone anchored hearing
aid (BAHA) surgery involve soft tissue reactions.
Skin reactions around the abutment occur and can
occasionally result in implant loss. It is believed
that occipital neuropathy (ON) could be a surgical
complication because of the anatomic relationship
between the occipital nerves and the site of implan-
tation. This case report describes the clinical
characteristics of a 70-year-old woman with ON
after BAHA surgery.

Report of a case

A 65-year-old woman presented elsewhere in 2004
for BAHA placement. She had been using bone
conduction spectacles with unsatisfactory results.
Her medical history mentioned chronic suppurative
otitis media, for which she underwent tympano-
plasty on the right side in 1955, resulting in a
Barany deaf ear. She started wearing bone conduc-
tion spectacles in 1962 because of recurrent otorrhoea,
complicating her use of hearing aids. Audiometry
of the right ear showed no perceivable hearing.

No financial support or funding.

There was mixed hearing loss in the left ear, with a
Fletcher index (0.5, 1.0 and 2.0 kHz) for air
conduction of 80 dB HL. The Fletcher index for
bone conduction was 40 dB HL.

Within a month after BAHA surgery on the left
side the patient returned to the outpatient department
elsewhere complaining of pain around the titanium
implant since the surgery. In the following year the
pain progressed from the skull to her ear, becoming
so severe that she had to minimise the movement of
her neck, resulting in complaints of the shoulder
and arm on the ipsilateral side. After a year, when
she visited our hospital, the patient could not raise
her arm on the left side because of a frozen shoul-
der. The patient saw an orthopaedic surgeon, who
diagnosed rotator cuff impingement for which she
underwent subacromial decompression. The func-
tion of the arm improved but the occipital pain
persisted after this procedure. Pain medication was
applied in the form of pregabalin and gabapentin
without satisfactory result. Repeated local anaes-
thetics (levobupivacaine) with corticosteroids
(methylprednisolone) for occipital nerve blocking
gave some pain relief. However, a permanent
reduction in pain proved elusive. She now uses
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Schematic illustration of the courses of the greater and lesser occipital nerves as suggested by Ducic? (Figure adapted with permission

from Ducic).

lidocaine/prilocaine ointment twice daily to counter
the pain. In the years that followed, our patient
became totally deaf as a result of meningitis and,
because of multiple other medical problems, she
refused a surgical procedure to remove the device.

Discussion

The occipital nerves arise from the second cervical
nerve. The medial branch of the second cervical
nerve that innervates the scalp at the top of the head
is the greater occipital nerve (GON). The lesser oc-
cipital nerve (LON) arises from the second cervical
nerve or from the loop between the second and
third cervical nerves and provides sensory innerva-
tion of the scalp, especially in the lateral area of the
head behind the ear.! The anatomical path of the
GON and LON are shown in Figure 1. The GON
attains the lower edge of the obliquus capitis infe-
rior muscle (OCIM) of the head, around which it
travels in a bend.’ As the OCIM can stretch the oc-
cipital nerve during flexion of the cervical spine,
patients can adopt a stance to relax the nerve. (In
our case, the patient also developed shoulder
complaints because of an unnatural stance, requiring
orthopaedic surgery two years after implant place-
ment).

The LON follows, in 85% of subjects, the
posteromedial border of the sternocleidomastoid
muscle and only crosses it after it has travelled
superiorly .

Occipital neuralgia is a syndrome of unilateral
(occasionally bilateral), continuous aching involving
the occipital and parietal scalp, with paroxysmal
episodes similar to migraine and associated with
hyperalgaesia or dysesthaesia. The aetiology of
occipital neuralgia is often said to involve radicu-
lopathy or peripheral compression along the course
of the occipital nerve.* One case report describes
microvascular compression analogous to trigemi-
nal neuralgia as a cause of occipital neuralgia.’

In neuropathy the complaints are the same but
the cause is traumatic. The most common probable
causes are the hypertrophic fibrosis of subcutaneous
tissue surrounding the occipital nerve following
trauma to the occipital region and direct trauma.
Scar formation may cause entrapment of the nerve.
Other possible aetiologies are entrapment at the
points where the nerve pierces the semispinalis capitis
muscle, the trapezius muscle aponeurosis, or an
entrapment in the suboccipital region in its course
through the neck muscles, especially the OCIM.°

ON is rarely seen as a postoperative complica-
tion after vestibular schwannoma surgery through
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the retrosigmoid approach or in the treatment of the
tumours of the ponto-cerebellar region and trigemi-
nal neuralgia.”® Levo et al. state that the risk of
postoperative headache is 2.6 times higher after
retrosigmoidal surgery than after a translabyrinthine
approach, concluding that exposure through the
structures close to the neck seems critical to the
occurrence of headache. Ducic et al* support the
hypothesis that unrecognised occipital nerve injuries
are a factor leading to the development of chronic
ON in patients who have undergone acoustic neu-
roma resection. Nerve compression within the scar
tissue or traumatic neuroma formation of the small
nerve branches, perhaps even irritated by the tita-
nium, may underlie the syndrome.

Since implantation was introduced, ON after
BAHA surgery has been suspected, but a thorough
review finds no published data about this complica-
tion. However, there are descriptions of patients
with chronic pain at the implant site despite conser-
vative therapy in whom explantation has provided
pain relief.’

Mylanus et al. have looked at retrieved implants
and found inflammatory cells in the interface
around the implant, but they could not establish a
link between chronic pain and these histological
findings."” Badran er al."" described implant removal
because of chronic pain in seven out of 163 patients
(2.3%). Siau et al.”* stated that chronic implant site
pain is the main reason for elective implant removal
in 2% of the total implants placed. So far, there has
been no clear explanation for the aetiology of
chronic pain associated with BAHA implants. How
often ON is the aetiological factor is an area
meriting consideration.

The patient in this case report had undergone
multiple diagnostic tests and therapeutic interven-
tions by several different medical specialties. A
possibility is that the occipital pain may be separate
from the shoulder complaints. It has also been pro-
posed that the occipital pain could have been caused
by an inappropriate position of the arm during sur-
gery. The dentistry/gnathologist evaluated the pa-
tient and found a possible partial explanation for
the complaints in the form of a temporomandibular
dysfunction with a predominant arthogenic compo-
nent, for which she received a stabilization plate.
The plate improved occlusion and bite height, but
was not a cure for the pain. The evaluation per-
formed by the neurologist, and a CT scan, led to the
conclusion that there was no cervical damage.

Blockage of the LON by local infiltration had a
positive effect on the pain. We believe that this
proves that the LON was, at least, the transmitter.
This could be one of the most sensitive diagnostic
tests. Commonly-used over-the-counter medication
(paracetamol and NSAIDS) is often not adequate to
counter neuralgic pain. Recent literature suggests
that patients with occipital nerve injuries can be
very successfully treated with occipital nerve
excision.*

The complaints of the patient in this case report
can probably be explained by the direct compres-
sion of, and trauma to, the LON along its superficial
course. Both the anatomical course of the LON and
the location of the abutment are in the same region.

The titanium fixture of the BAHA system is
surgically implanted in an area around 5 cm cranially
and posterior to the external auditory canal, which
places it in the area of the LON." After most types
of ear surgery using retro-auricular incisions, the
LON is probably in the danger zone for the
development of ON.

The incision for BAHA surgery and the surgical
technique used might therefore be factors in the
pathogenesis of ON. Since it was introduced in
1988, the technique for the implantation of the
titanium fixture has been altered.” The latest
recommendation relating to surgical technique to
minimise complications is to use two broad pedicled
local skin envelopes/skin flaps.” We concur with
this advice since it is reasonable to assume that a
horizontal incision is more likely to intervene in the
anatomical path of the nerve than a more vertical
incision would.

Since the literature reports that there are
considerable variations in the course of the occipital
nerve, and the nuchal muscles identified by palpation
through the skin do not seem suitable as topographic
landmarks for its identification, ON after BAHA
placement is always a risk. It is advisable to inform
the patient pre-operatively about possible numbness
around the implant after surgery or perhaps pain or
discomfort which may be resistant to therapy.

Conclusion

We describe a case of ON as a complication of
BAHA surgery. Careful attention to the incision
and placement of the titanium fixture may help to
reduce incidence, which is already low.



250

References

. Loukas M, El-Sedfy A, Tubbs, Louis RG Jr, Wartmann
CH, Curry B, Jordan R. Identification of greater occipital
nerve landmarks for the treatment of occipital neuralgia.
Folia Morphol (Warsz ). 2006;65(4):337-342.

. Ducic I, Moriarty M, Al-Attar A. Anatomical variations of
the occipital nerves: implications for the treatment of
chronic headaches. Plast Reconstr Surg.2009;123(3):859-
863.

. Gille O, Lavignolle B, Vital JM. Surgical treatment of
greater occipital neuralgia by neurolysis of the greater
occipital nerve and sectioning of the inferior oblique
muscle. Spine (Phila Pa 1976).2004;29(7):828-832.

. Ducic I, Felder JM 3rd, Endara M. Postoperative headache
following acoustic neuroma resection: occipital nerve
injuries are associated with a treatable occipital neuralgia.
Headache.2012;52(7):1136-1145.

. White JB, Atkinson PP, Cloft HJ, Atkinson JL. Vascular
compression as a potential cause of occipital neuralgia: a
case report. Cephalalgia.2008;28(1):78-82.

. Vital JM, Grenier F, Dautheribes M, Baspeyre H,
Lavignolle B, Senegas J. An anatomic and dynamic study
of the greater occipital nerve (n. of Arnold). Applications
to the treatment of Arnold’s neuralgia. Surg Radiol Anat.
1989;11(3):205-210.

10.

14.

15.

H.T. Faber and J. A. de Ru

. vander Pouw CT,Johansson CB,Mylanus EA, Albrektsson

T, Cremers CW. Removal of titanium implants from the
temporal bone: histologic findings. Am J Otol. 1998; 19(1):
46-51.

Mylanus EA, Johansson CB, Cremers CW. Craniofacial
titanium implants and chronic pain: histologic findings.
Otol Neurotol. 2002;23(6):920-925.

. Badran K, Arya AK, Bunstone D, Mackinnon N. Long-

term complications of bone-anchored hearing aids: a 14-
year experience. J Laryngol Otol. 2009;123(2):170-176.

. Siau D, Nik H, Hobson JC, Roper AJ, Rothera MP, Green

KM. Bone-anchored hearing aids and chronic pain: a long-
term complication and a cause for elective implant remov-
al. J Laryngol Otol. 2012;126(5):445-449.

. Faber HT, de Wolf MJ, de Rooy JW, Hol MK, Cremers

CW, Mylanus EA. Bone-anchored hearing aid implant
location in relation to skin reactions. Arch Otolaryngol
Head Neck Surg. 2009;135(8):742-747.

de Wolf MJ, Hol MK, Huygen PL, Mylanus EA, Cremers
CW. Clinical outcome of the simplified surgical technique
for BAHA implantation. Otol Neurotol. 2008;29(8):1100-
1108.

van de Berg R, Stokroos RJ, Hof JR, Chenault MN. Bone-
anchored hearing aid: a comparison of surgical techniques.
Otol Neurotol.2010;31(1):129-135.

7. Levo H, Blomstedt G, Hirvonen T, Pyykko I. Causes of
persistent postoperative headache after surgery for vestibu-
lar schwannoma. Clin Otolaryngol Allied Sci. 2001;26(5):
401-406.

8. Andrychowski J, Nauman P, Czernicki Z. Occipital nerve
neuralgia as postoperative complication. Views on etiolo-
gy and treatment [in Polish]. Neurol Neurochir Pol.
1998;32(4):871-876.

KTZAR dr.J. A.de Ru

Department of Otorhinolaryngology
Central Military Hospital

Postbus 90.000

3509 AA Utrecht

Tel.: 030 250 2213

Fax: 030 250 2240

E-mail: j.a.deru@umcutrecht.nl





