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Introduction 
Ch· ƛǎ ŀ ǎƻŦǘǿŀǊŜ ŀǇǇƭƛŎŀǘƛƻƴ ŦƻǊ ǎǳǇǇƻǊǘƛƴƎ ŀƴ ŀǳŘƛƻƭƻƎƛǎǘ ǿƘŜƴ ǇǊƻƎǊŀƳƳƛƴƎ όϦŦƛǘǘƛƴƎέύ ŀ 
cochlear implant (CI).  To this end, it can contaƛƴ ŘƛŦŦŜǊŜƴǘ ŀƭƎƻǊƛǘƘƳǎΣ ŜŀŎƘ ŎŀƭƭŜŘ ŀƴ άŀŘǾƛŎŜέΦ  
FOX reads the current CI settings (MAP-values) from the CI database (Custom Sound®) and also 
reads a number of test results from the database of test results (Audiqueenϰ).  Alternatively, 
these data can be entered manually.  Each advice consists of a set of mathematical formulas, 
probabilistic and deterministic rules and when run, it may suggest a number of modifications to 
be made to the existing CI settings.  The audiologist decides whether to accept these modifica-
tions, partially or as a whole and makes these changes to the CI-settings.  FOX is only available 
for use with the Nucleus CI system from the company Cochlear. 

 
Fox reads data from Audiqueen and from Custom Sound containing the MAP values.  It 
then formulates recommendations for MAP modifications.  The audiologist (hand) de-

cides to write these to the CI database and then to the speech processor. 
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Intended Use 

FOX is ŀ ǎƻŦǘǿŀǊŜ ŀǇǇƭƛŎŀǘƛƻƴ ŦƻǊ ǎǳǇǇƻǊǘƛƴƎ ŀƴ ŀǳŘƛƻƭƻƎƛǎǘ ǿƘŜƴ ǇǊƻƎǊŀƳƳƛƴƎ όϦŦƛǘǘƛƴƎέύ ŀ 
hearing aid or cochlear implant (CI), also called device. To this end, FOX requires knowledge of 
the current device settings (Program or MAP-values) and a number of Outcomes obtained with 
this program. FOX can import these data from the device database and the Outcome database 
containing the test results (Audiqueen§).  Alternatively, these data can be entered manually.  By 
executing an advice consisting of a set of mathematical formulas, probabilistic and determinis-
tic rules a "recommendation" is given for making changes to the existing device settings.  The 
audiologist decides whether to accept these recommendations, partially or as a whole and 
makes these changes to the device-settings.  In its present form FOX is available for use with 
the Nucleus CI system from the company Cochlear. 

¶ FOX is a software application for supporting an audiologist when programming ("fit-
ting") the Nucleus cochlear implant (CI). It provides clinical recommendations with re-
spect to the CI program settings based on an Outcome set. 

¶ FOX is a software-only device for use on a Windows computer (Windows 7 or higher). 
For actual fitting it requires the presence of Audiqueen, Coala Link and Custom Sound 
on the same computer with the standard fitting hardware (programming interface). 

¶ FOX is intended for users who understand an English interface. 

¶ The user is a skilled professional with clinical experience fitting CI devices in a clinical 
setting. He/she monitors the fitting recommendations made by FOX, and decides to im-
plement or reject them.  

 
Fox® provides advice to the audiologist, who decides whether to apply these 

recommendations to the speech processor through Custom Sound or not. 
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Contraindications & Warnings 

ω At present FOX has only been validated for the following Speech Processors. It 
should not be used with other processors: 

o Cochlear's Nucleus CP900 and CP1000 series 
ω FOX only works with the following Custom Sound platforms:  

o Custom Sound 5 
ω It is recommended not to manipulate the Custom Sound while FOX is running. 
ω At present FOX has not been validated for use in patients with anatomical malfor-

mations of the inner ear.  Therefore, it should not be used in these patients.  
ω At present FOX has not been validated for use in patients with clinical signs of 8th 

nerve neuropathy.  Therefore, it should not be used in these patients. 
ω FOX should not be used if more than 10 Cochlear electrodes are deactivated. 
 

 FOX aims at giving recommendations based on algorithms that were written by AI experts 
and expert advice designers.  The audiologist remains the competent user who should interpret 
and accept or rejeŎǘ Ch·Ωǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ  bŜƛǘƘŜǊ ǘƘŜ ŀǳǘƘƻǊǎ ƻŦ ǘƘŜ Ch· ŀŘǾƛŎŜ ƴƻǊ hǘƻπ
consult nor Cochlear Ltd. can accept any responsibility for adverse effects or deterioration in 
the performance of the CI-user. 

Definitions 

The following terms will be used throughout the manual: 

A§E® A§E® is a psychoacoustic test suite that is integrated in Audiqueen. 

Audiqueen !ǳŘƛǉǳŜŜƴϰ is a software package to manage audiological data 

AutoMaps 
A series of MAPs that FOX generates automatically without the input of a former 

MAP and that are particularly meant for the first fittings after Switch-On. 

Custom Sound® 
The clinical Custom Sound from Cochlear Ltd. by means of which the competent au-

ŘƛƻƭƻƎƛǎǘǎ ǇǊƻƎǊŀƳ όάŦƛǘέύ ǘƘŜ bǳŎƭŜǳǎ ŎƻŎƘƭŜŀǊ ƛƳǇƭŀƴǘ ǇǊƻŎŜǎǎƻǊǎ 

To Fox To ask advice from FOX and make the recommended MAP modifications. 

MAP 
The set of values that are defined in the CI speech processor during routine fitting 

procedures by means of Custom Sound 

MAP modifications Modifications made to the MAP-values during the fitting process. 

MAP values 
The values to which each MAP-variable is set by the audiologist during the fitting 

procedure, e.g. the T-level at electrode 1 is set to 40 clinical units. 

MAP variable 

The different parameters of which the values can be set by means of Custom 
Sound.  Examples are the T-level (minimal current level for a particular 
electrode), the C-level (most comfortable current level for a particular 
electrode), the pulse width, etc. 

Patient The person wearing and using a cochlear implant 

POR 
Pending Outcome Requests; this refers to the list of Outcome measures which the 

audiologist is requested to repeat after a MAP modification  
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Help 

 

A pdf-version of this manual is available through 
the FOX® Help menu. 
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Installation of FOX® 
 

FOX is installed on your PC by qualified people from Otoconsult or Cochlear. 

Make sure to read and accept the License Agreement and the Terms of Use. 

 FOX requires internet connection. 

Contact Otoconsult in case of problems. 

 

mailto:support@otoconsult.com?subject=FOX%20enquiry%20about%20installation
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Typical Procedures 
FOX has been seamlessly integrated in a workflow comprising Custom Sound, Audiqueen and Coala Link.  There are 
5 typical scenarios:  

1. Session A: Switch on with AutoMaps 
2. Session B: The first fine tuning session based on Audiometry and Phoneme Discrimination 
3. Session C: The second fine tuning session based on Loudness Scaling and speech Audiometry 
4. Session D: the annual visit 
5. Taking over a long-term user 

 

 

The typical fitting scheme at the Eargroup (2017) comprises 3 early sessions (A,B,C) before jumping to 
an annual fitting scheme (D).  Session A is the switch-on with AutoMaps.  Session B is to go to higher 
!ǳǘƻaŀǇǎ ŀƴŘ ǘƻ ǇŜǊŦƻǊƳ ǘƘŜ Ψƭƻǿ ƭŜǾŜƭΩ ŦƛƴŜ ǘǳƴƛƴƎ όōŀǎŜŘ ƻƴ audiogram and Phoneme Discrimina-

tionύΦ  {Ŝǎǎƛƻƴ / ƛǎ ǘƻ ǇŜǊŦƻǊƳ ǘƘŜ ΨƘƛƎƘ ƭŜǾŜƭΩ ŦƛƴŜ ǘǳƴƛƴƎ όōŀǎŜŘ ƻƴ Loudness Scaling and Speech Audio-
gram).  Session D is mainly based on Speech Audiogram. 

 

 The description of the scenarios reflects the typical workflow as developed by the Eargroup.  This can be used 

as guideline, but as an expert audiologist, you are free to deviate from this and responsible for treating the individ-
ual CI recipient according to your own expertise and the latest Good Clinical Practice. 
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Session A: Switch on with Automaps 

Session A is basically done in Custom Sound.  You create a recipient in Custom Sound, assign an implant, create 
AutoMaps, go live with the lowest AutoMap (Switch-on MAP), explain the basics to the recipients, write the next 4 
AutoMaps to the processor and instruct the recipient to go home with P1 and move to P2, P3 and  P4 every 3 days 
or so. 

 

Flow Chart of Fitting A workflow (see text for details). 
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Create the CI recipient in Custom Sound and as-
sign an implant. 

 

Enter the insertion depth of the electrode.  If 
unknown, enter 22. 

 

Confirm this same new patient in Audiqueen by 
clicking Make New.  Alternatively, if the patient 
already exists in Audiqueen, click Open Selected 
Patient.  

 

aŜŀǎǳǊŜ LƳǇŜŘŀƴŎŜǎΦ  ¢ƘŜƴΣ ƛƴ άhǇŜƴ ƻǊ /ǊŜŀǘŜ 
a!tέΣ select the active device and click Create 
FOX AutoMaps. 
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Be patient while FOX connects to the FOX 
webhost on the internet and retrieves Auto-
Maps for this recipient. 

 

In Custom Sound, select Write to Processor:  

¶ the Switch-on AutoMap is preloaded 
and ready to be used in live mode 

¶ AutoMaps 2-4 (Silver 1 to Gold 1) are 
preloaded in the processor slots 1-4 

¶ All AutoMaps available in the Map List 

 

Click the FOX Live button to go live with the 
softest AutoMapΦ 5ƻƴΩǘ Řƻ ǘƘƛǎ ōŜŦƻǊŜ ƘŀǾƛƴƎ 
prepared the CI recipient or its caregiver that 
any sensation will be informative to you: some 
hearing, some odd sensation, even some 
discomfort. 

hƴŎŜ ƛƴ ƭƛǾŜ ƳƻŘŜΣ ŘƻƴΩǘ ŦƻŎǳǎ ƻƴ ǘƘŜ ǎƻǳƴŘ ƻǊ 
its quality, but rather distract the CI recipient by 
ŜȄǇƭŀƛƴƛƴƎ ǿƘŀǘΩǎ in the box that comes with the 
processor. 

 

Set the Soft MAP Start Duration to 5 minutes for 
adults and 10 minutes for children.  

Write the MAPs to the processor.  

Close the Custom Sound session and switch on 
the processor on P1. 

Instruct the recipient to go to the next MAP 
every 3rd day and to return after 15 days. 
Encourage him/her to move to P4 by the end of 
these 2 weeks. 
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Session B: Go To Higher Automaps and Fine Tune First Level 

Session B occurs in Custom Sound and Audiqueen.  The first stage aims to move the patient to the highest comfort-
able AutoMap.  The second stage works to fine tune this AutoMap based on the Audiometry and phone discrimina-
tion test results. 

In a typical situation, the CI recipient has moved up to the AutoMap Gold 1.  The higher AutoMaps are in Custom 
Sound and it is recommended to try each MAP to determine how the CI recipient tolerates them.  It is important to 
notice that excellent results can be obtained with Silver 2 and higher AutoMaps.  Gold 2 is the average of all excel-
lent performers. Higher AutoMaps are good for CI recipients who feel comfortable with and ask for higher intensi-
ties. 

The first stage in session B also aims to ƛŘŜƴǘƛŦȅ ΨōŀŘΩ ŜƭŜŎǘǊƻŘŜǎ.  These are electrodes that feature abnormal im-
pedances (short or open circuits) or that cause non-auditory sensation.  These electrodes can impede the CI recipi-
ent from moving to higher AutoMaps.  It is recommended that you inactivate those electrodes.  Custom Sound 
may inactivate them based on the impedances, FOX may inactivate them based on impedances and the first audio-
ƎǊŀƳ όΨƛƴƛǘƛŀƭ ŀǳŘƛƻƎǊŀƳΩ ŀŘǾƛŎŜύ ŀƴŘ ȅƻǳ Ƴŀȅ ƛƴŀŎǘƛǾŀǘŜ ǘƘŜƳ ōŀǎŜŘ ƻƴ your expertise. 

hƴŎŜ ǘƘŜ ΨōŀŘΩ ŜƭŜŎǘǊƻŘŜǎ ƘŀǾŜ ōŜŜƴ ƛƴŀŎǘƛǾŀǘŜŘ ŀƴŘ ǘƘŜ /L ǊŜŎƛǇƛŜƴǘ Ƙŀǎ ƳƻǾŜŘ ǘƻ ƘƛǎκƘŜǊ ƘƛƎƘŜǎǘ ŎƻƳŦƻǊǘŀōƭŜ 
AutoMap, this AutoMap may be adjusted by the FOX standard advice based on Audiometry and Phoneme Discrimi-
nation test results. 
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The first Flow Chart (B) describes the workflow if no electrodes need to be inactivated, while the second (BΩ) dis-
plays the sequence after inactivation of electrodes. 
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Flow Chart of Fitting B workflow (see text for details). 


































































