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SUMMARY

Introduction: Few cases of cochlear implantation (CI) in neurofibromatosis type 2 (NF2) patients had been reported in the

literature. The approaches described were translabyrinthine, retrosigmoid or middle cranial fossa.

Objectives: To describe a case of a NF2- deafened-patient who underwent to vestibular schwannoma resection via RLA with

cochlear nerve preservation and CI through the round window, at the same surgical time.

Resumed Report: A 36-year-old woman with severe bilateral hearing loss due to NF2 was submitted to vestibular schwannoma

resection and simultaneous CI. Functional assessment of cochlear nerve was performed by electrical promontory stimulation.

Complete tumor removal was accomplishment via RLA with anatomic and functional cochlear and facial nerve preservation.

Cochlear electrode array was partially inserted via round window. Sound field hearing threshold improvement was achieved.

Mean tonal threshold was 46.2 dB HL. The patient could only detect environmental sounds and human voice but cannot

discriminate vowels, words nor do sentences at 2 years of follow-up.

Conclusion: Cochlear implantation is a feasible auditory restoration option in NF2 when cochlear anatomic and functional

nerve preservation is achieved. The RLA is adequate for this purpose and features as an option for hearing preservation in NF2

patients.
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INTRODUCTION

Neurofibromatosis type 2 (NF2) is an autosomal

dominant disease consequent to mutation of both alleles of

a suppressor tumor gene in the long arm of chromosome

22 (1,2). Bilateral vestibular schwannoma is typical, occurring

in 90% of the gene carriers (1). Progressive sensorineural

hearing loss is almost certain, accompanied or not with

dizziness and tinnitus.

The first attempt at auditory restoration in a patient

with NF2 and profound hearing loss was conducted by

House and Hitselberger in 1979 (3). Auditory brainstem

implant (ABI) has been the standard surgical treatment for

these patients, to recover some degree of auditory capability

and to enhance lip reading. In the 1990s, the promising

idea of using a cochlear implant for auditory restoration

became feasible. Auditory results of cochlear implantation

are far better than those reported after ABI (4).

The aim of this study is to describe a ase of a NF2-

deafened-patient who underwent to vestibular schwannoma

resection via retrolabyrinthine approach, with cochlear

nerve preservation and cochlear implantation through the

round window, at the same surgical time.

CASE REPORT

A 36-year-old woman with NF2 presented with a

complaint of bilateral progressive sensorineural hearing

loss for 10 years, which was similar in both ears. In 2009,

the hearing loss became severe and communication

problems aggravated. In 2006 she had undergone to

partial tumor resection for facial nerve preservation on

the left side at another institution. After surgery, the

treatment was complemented with gama-knife radiation.

She scheduled an appointment with our team seeking for

a treatment for hearing rehabilitation. The tumor on her

right side measured 1.5 cm (Figure 1).
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Due to the size of the tumor we believed it would

be more convenient to attempt hearing preservation in

the right ear and to try a cochlear implant. After counseling

she agreed with and accepted surgery. In March 2010, the

patient underwent retrolabyrinthine approach with com-

plete tumor resection and anatomic preservation of the

cochlear and facial nerves.

The retrolabyrinthine approach was performed

with the patient placed in the classic supine position with

the head rotated away from the surgeon. A retroauricular

incision was made three centimeters posterior to the

auricular sulcus extending to the mastoid tip. A muscle

flap was placed anteriorly, allowing for the posterior

retraction of the periosteum in order to drill the place into

which the receiver/stimulator was lodged. A wild

mastoidectomy was performed, exposing the entire pos-

terior fossa dura mater, the sigmoid sinus and the jugular

bulb. The posterior semicircular canal was partially drilled

and obliterated, and the meatal plane was skeletonized.

The vestibule was not opened. The posterior dura was

opened from the base of the IAM to the anterior edge of

the jugular bulb, extending to the edge of the sigmoid

sinus. After cisternal drainage of cerebral spinal fluid the

meatal plane was longitudinally opened and the tumor

removed (Figure 2 A).

The functional assessment of the cochlear nerve

was evaluated through electrical promontory stimulation,

which demonstrated present responses with poor

morphology an unreliable reproducibility. Subsequently,

cochlear implantation of a Nucleus 24RE Contour Advance

(Cochlear Ltd., Lane Cove, Australia) through the round

window was performed. The electrode array was partially

inserted (6 active electrodes out) (Figures 2 B, 3).

Impedances of electrodes measurements were adequate.

The patient had absent intraoperative neural response

telemetry (NRT) in Electrodes 1, 22, 11, 6 and 16 with

25μs (Figure 4 A) and also in electrodes 11 and 15 with

50μs (Figure 4 B). No complications or additional deficts

occured.
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Figure 2.View of the retrolabyrinthine approach with vestibular schwannoma being removed (arrow) (A). View

of the posterior tympanotomy approach with electrode array inserted in the coclea via round windown (arrow

head) (B). (MFD, middle fossa dura-mater; PFD, posterior fossa dura-mater; PSC, posterior semi-circular canal;

LSC, lateral semi-circular canal).

Figure 1. Coronal magnetic resonance imaging of the tempo-

ral bone showing bilateral cerebellopontine angle tumors

with homogeneous enhancement after gadolinium injection

on T1-weighted sequence, measuring 1.5 cm on the right side

and 3.0 cm on the left side.
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The cochlear implant was activated four weeks

after surgery, with a Freedom speech processor with

hearing sensation in 5 electrodes with advanced

combination encoders (ACE) speech coding strategy

900Hz of stimulation rate and 5 maxima, with 75μs pulse

width. All other electrodes elicited visible facial nerve

stimulation. Two months after activation she was referred

to auditory training with a speech pathologist. With the

increase in pulse width (150μs), 11 electrodes elicited

auditory response with very little or no facial stimulation.

Sound field hearing threshold improvement was achieved

(Figure 5). The mean tonal threshold was 46.2 dBHL.

Despite the auditory training and the improvement in

hearing thresholds, the patient could only detect

environmental sounds and human voice but cannot

discriminate vowels, words nor do sentences at 2 years of

follow-up.

DISCUSSION

Cueva et al. (5) elicited auditory sensation through

electrical promontory stimulation in 6 patients with NF2

who underwent tumor removal with cochlear nerve

preservation. Since then, about 31 cases of cochlear

implantation in NF2 patients have been reported in the

literature (6-16). The timing of implantation varied from

simultaneously to 10 years after tumor resection.

Regardless of the time of cochlear implantation or the

approach used, these studies have reported a diverse

range of speech perception outcomes, from no benefit to

significantly better speech discrimination (14).

The previously described approaches for CI in

these patients were translabyrinthine, retrosigmoid or

Figure 3. High-resolution coronal (A) and axial (B) CT scans of the temporal bones showing insertion of the electrode array

into the middle and basal turns of the cochlea.

Figure 5. Sound field hearing threshold before and 48 months

after surgery with the cochlear implant in the right ear.

Figure 4. Intra-operative NRT showing absent evoked potentials

on electrodes 1, 22, 11, 6, and 16 at 25-μs pulse width (A) and

on electrodes 11 and 15 at 50-μs pulse width (B).
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middle cranial fossa. The translabyrinthine approach for

schwannoma removal is a highly destructive method, and

degenerative changes in the cochlea such as fibrosis or

ossification are more pronounced and occur in a short

time (13). Thus, we hypothesized that the RLA with

simultaneous cochlear implantation could bring better

results.

Cochlear implantation offers advantages over ABI

as reliable tonotopic stimulation of the auditory system.

It is also less technically demanding and reduces the risk

of major complications (16). As an attempt to avoid the

overall poor hearing results of ABI and to limit the

adverse effects of direct brainstem stimulation, cochlear

implantation has been proposed and successfully

performed in this case.

Surgical tumor resection may result in mechanical

or thermal injury to the cochlear nerve or labyrinthine

artery and traction on the eighth nerve may cause

avulsion of delicate auditory fibers at the habenula perforata

(16). Some studies demonstrate that hearing preservation

is achieved in only 32%-67% of cases (16). Nevertheless,

more than 80% of such patients are left with an anatomically

intact auditory nerve (16). Thus, although anatomic

conservation of the cochlear nerve is fundamental, if the

functional preservation is not achieved, the auditory

results may be poor. The use of electrical promontory

stimulation testing is controversial as positivity does not

guarantee cochlear implant performance. Our patient´s

test showed present responses and cochlear implant was

performed with improvement in hearing thresholds, but

she cannot discriminate speech.

CONCLUSION

Cochlear implantation is a feasible auditory restoration

option in NF2 when cochlear anatomic and functional

nerve preservation is achieved. The RLA approach was

adequate for this purpose and presents an option for

hearing preservation in NF2 patients.

REFERENCES

1. Kanowitz SJ, Shapiro WH, Golfinos JG, Cohen NL, Roland

JT Jr. Auditory brainstem implantation in patients with

neurofibromatosis type 2. Laryngoscope. 2004;114:2135-

46.

2. Vincenti V, Pasanisi E, Guida M, Di Trapani G, Sanna M.

Hearing rehabilitation in neurofibromatosis type 2 patients:

cochlear versus auditory brainstem implantation. Audiol

Neurootol. 2008;13:273-80.

3. Hitselberger WE, House WF, Edgerton BJ, Whitaker S.

Cochlear nucleus implants. Otolaryngol Head Neck Surg.

1984;92(1):52–4.

4. Tran Ba Huy P, Kania R, Frachet B, Poncet C, Legac MS.

Auditoryrehabilitation with cochlear implantation in patients

with neurofibromatosis type 2.Acta Otolaryngol.

2009;129(9):971–5.

5. Cueva RA, Thedinger BA, Harris JP, Glasscock ME 3rd.

Electrical promontory stimulation in patients with intact

cochlear nerve and anacusis following acoustic neuroma

surgery. Laryngoscope. 1992;102:1220–24.

6. Tono T, Ushisako Y, Morimitsu T: Cochlear implantation

in an intralabyrinthine acoustic neuroma patient after

resection of an intracanalicular tumor. J Laryngol Otol.

1996;110:570–73.

7. Graham J, Lynch C, Weber B, Stollwerck L, Wei J, Brookes

G: The magnetless Clarion cochlear implant in a patient

with neurofibromatosis 2. J Laryngol Otol. 1999;113:458–

63.

8. Temple RH, Axon PR, Ramsden RT, Keles N, Deger K,

Yucel E: Auditory rehabilitation in neurofibromatosis type

2: a case for cochlear implantation. J Laryngol Otol.

1999;113:161–63 .

9. Ahsan S, Telischi F, Hodges A, Balkany T: Cochlear

implantation concurrent with translabyrinthine

acous t i c  neu roma re sec t ion .  La ryngoscope .

2003;113:472–74.

10. Nolle C, Todt I, Basta D, Unterberg A, Mautner VF, Ernst

A: Cochlear implantation after tumor resection in

neurofibromatosis type 2: impact of infra- and postoperative

neural response telemetry monitoring. ORL. 2003;65:230–

34.

11. Aristegui M, Denia A: Simultaneous cochlear implantation

and translabyrinthine removal of vestibular schwannoma in

an only hearing ear: report of two cases (neurofibromatosis

type 2 and unilateral vestibular schwannoma). Otol Neurotol.

2005;26:205–10.

12. Lustig LR, Yeagle J, Driscoll CL, Blevins N, Francis H,

Niparko JK. Cochlear implantation in patients with

neurofibromatosis type 2 and bilateral vestibular

schwannoma. Otol Neurotol. 2006;27:512-18.

13. Vincenti V, Pasanisi E, Guida M, Di Trapani G, Sanna M.

Hearing rehabilitation in neurofibromatosis type 2 patients:

cochlear versus auditory brainstem implantation. Audiol

Neurootol. 2008;13:273-80.

Int. Arch. Otorhinolaryngol., São Paulo - Brazil, v.17, n.3, p. 351-355, Jul/Aug/September - 2013.

Retrolabyrinthine approach for cochlear nerve preservation in neurofibromatosis type 2 and simultaneous cochlear implantation. Bento et al.

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



355

14. Celis-Aguilar E, Lassaletta L, Gavilán J. Cochlear

implantationin patients with neurofibromatosis type 2 and

patients with vestibular schwannoma in the only hearing

ear. Int J Otolaryngol. 2012;2012:157497.

15. Belal A. Is cochlear implantation possible after acoustic

tumor removal?Otol Neurotol. 2001;22(4):497–500.

16. Carlson ML, Breen JT, Driscoll CL, Link MJ, Neff BA, Gifford

RH, Beatty CW. Cochlear implantation in patients with

neurofibromatosis type 2: variables affecting auditory

performance. Otol Neurotol. 2012;33(5):853-62.

Int. Arch. Otorhinolaryngol., São Paulo - Brazil, v.17, n.3, p. 351-355, Jul/Aug/September - 2013.

Retrolabyrinthine approach for cochlear nerve preservation in neurofibromatosis type 2 and simultaneous cochlear implantation. Bento et al.

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


