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1  Introduction  

1.1  Intended Use  

 
The Titan Impedance System is an electroacoustic test instrument that produces controlled levels 
of test tones and signals for use in conduction diagnostic hearing evaluations and assisting in the 
diagnosis of possible otologic disorders. It features tympanometry and acoustics reflex. 
 

1.1.1 Typical Applications 

Titan is an automatic tympanometer well suited for screening, as well as diagnostic work. Neonatal 
screening programs will particularly 
appreciate the presence of high probe tone 
tympanometry, allowing more reliable 
tympanometry results in neonates. 
 
Titan as a screener will typically be 
operated as a hand held device. Results 
can be printed using the (Bluetooth) 

thermal printer. Optionally measurements 
can later be transferred to a database on 
your pc. 
 
 
 
 
Titan in combination with cradle and 
shoulder box gives you more freedom in 
placing the probe. Choice of ear, start and 
stop of the measurement can be handled 
from the shoulder box. 
 
 
 
 
Titan as a fully clinical tympanometer is 
operated from your pc. It allows amongst 

others manual pressure control. Testing as quick as the screener can still be done. Results are 
saved in your database and printer on an external printer. Protocols can be modified with all 
flexibility you need. 
 
 
Titan is intended to be used by an audiologist, hearing healthcare professional, or trained 
technician in a quiet environment. Careful handling of instrument whenever in contact with 
patient should be of high priority. Calm and stable positioning while testing is preferred for optimal 
accuracy. It is recommended that the instrument be operated within an ambient temperature range 
of 15-35 degree Celsius (59-95 degrees Fahrenheit). 
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1.2  Safety Notes  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Use this device only as described in this manual. 
 
 
Use only the disposable Interacoustics ear tips designed for use with this 
instrument. 

 
Never insert the probe tip into the ear canal without affixing an ear tip as 
this may damage the patientôs ear canal. 
 
Keep the box of ear tips outside the range of the patient. 
 
 
Be sure to insert the probe tip in a way which will assure an airtight fit 
without causing any harm to the patient. Using a proper and clean ear tip 
is mandatory. 
 
Be sure to use only stimulation intensities acceptable for the patient. 
 
 

The headphone and insert phone are calibrated to the shoulder box of this 
instrument - exchange of transducers from other equipment requires a re-
calibration. 

External equipment intended for connection to signal input, signal output 
or other connector, shall comply with relevant IEC standard (e.g. IEC 
60950 for IT equipment and the IEC 60601 series for medical electrical 

equipment). In addition, all such combinations - systems - shall comply with the standard 60601-1-
1, Safety requirements for medical electrical systems. Equipment not complying with IEC 60601 
shall be kept outside patient environment, as defined in standard (at least 1.5 m from the patient). 

 
Any person who connects external equipment to signal input, signal output or other connectors has 
formed a system and is therefore responsible for the system to comply with the requirements of 
IEC 60601-1-1. If in doubt, contact your service technician or local representative for help. 

 
In order to comply with IEC 60601 it is not allowed to use the direct power adapter to mains for the 
thermal printer when it is connected to the cradle.  The thermal printer will be powered through the 
cradle connection. 

 

WARNING indicates a hazardous situation which, if 
not avoided, could result in death or serious injury.  

 

CAUTION, used with the safety alert symbol, 
indicates a hazardous situation which, if not avoided, 
could result in minor or moderate injury. 

 

NOTICE is used to address practices not related to 
personal injury 
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In order to maintain a high level of safety it is necessary to have the 
instrument and its power supply checked according to the medical 
electrical safety standard IEC 60601-1 on a yearly basis by a qualified 
service technician. 

 
When conducting contralateral stimuli using insert phones ï do not insert 
or in any way try to conduct measurements without proper ear tip in place. 
 
 
When conducting contralateral stimuli using headphones ï do not try to 
conduct measurements without the MX41 cushion in place. 
 
Clean the cushion of the headphone regularly using a recognized 
disinfectant. 
 
Never clean the transducer housing with water or insertion instruments. 
 
 
Do not drop or otherwise cause undue impact to this device. If the 
instrument is dropped or otherwise damaged, return it to the manufacturer 
for repair and/or calibration. Do not use the instrument if any damage is 

suspected. 

We recommend using a new ear tip for each patient. The ear tip is not 
designed for reuse and an appropriate level of cleanliness cannot be 
guaranteed even if recognized disinfecting procedures are used. There is 

also a risk of material decomposition caused by the cleaning agent. However, if the clinician rinses 
the ear tips they should be subjected to standard disinfecting procedure between patients. This 
includes physically cleaning the ear tip and use of a recognized disinfectant. Individual 
manufacturer's instruction should be followed for use of this disinfecting agent to provide an 
appropriated level of cleanliness. 
 

Although the instrument fulfils the relevant EMC requirements precautions 
should be taken to avoid unnecessary exposure to electromagnetic fields, 
e.g. from mobile phones etc. If the device is used adjacent to other 

equipment it must be observed that no mutual disturbance appears. 
 

The temperature of the battery pack in the thermal printer will increase if it 
is powered through both the printers power supply and through the 
RJ12cable to the cradle. Use either one or the other power connection but 

never both since this may severely reduce the lifetime of the battery. 
 

Within the European Union it is illegal to dispose electric and electronic waste as 
unsorted municipal waste. Electric and electronic waste may contain hazardous 
substances and therefore has to be collected separately. Such products will be 
marked with the crossed-out wheeled been shown below. The cooperation of the 
user is important in order to ensure a high level of reuse and recycling of electric 
and electronic waste. Failing to recycle such waste products in an appropriate 

way may endanger the environment and consequently the health of human beings. 
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1.3  Warranty  

 INTERACOUSTICS warrants that:  
 

¶ The Titan is free from defects in material and workmanship under normal use and 
service for a period of 24 months from the date of delivery by Interacoustics to the first 
purchaser.  

¶ Accessories are free from defects in material and workmanship under normal use and 
service for a period of ninety (90) days from the date of delivery by Interacoustics to the 
first purchaser.  

 
If any product requires service during the applicable warranty period, the purchaser should 
communicate directly with the local Interacoustics service centre to determine the appropriate 
repair facility. Repair or replacement will be carried out at Interacousticsô expense, subject to the 
terms of this warranty. The product requiring service should be returned promptly, properly 
packed, and postage prepaid. Loss or damage in return shipment to Interacoustics shall be at 
purchaser's risk.  
 
In no event shall Interacoustics be liable for any incidental, indirect or consequential damages in 
connection with the purchase or use of any Interacoustics product.  
 
This shall apply solely to the original purchaser. This warranty shall not apply to any subsequent 
owner or holder of the product. Furthermore, this warranty shall not apply to, and Interacoustics 
shall not be responsible for, any loss arising in connection with the purchase or use of any 
Interacoustics product that has been:  
 

¶ repaired by anyone other than an authorized Interacoustics service representative;  

¶ altered in any way so as, in Interacoustics judgement, to affect its stability or reliability;  

¶ subject to misuse or negligence or accident, or which has had the serial or lot number 
altered, effaced or removed; or  

¶ improperly maintained or used in any manner other than in accordance with the 
instructions furnished by Interacoustics.  

 
This warranty is in lieu of all other warranties, express or implied, and of all other obligations or 
liabilities of Interacoustics, and Interacoustics does not give or grant, directly or indirectly, the 
authority to any representative or other person to assume on behalf of Interacoustics any other 
liability in connection with the sale of Interacoustics products.  
 
INTERACOUSTICS DISCLAIMS ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, 
INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FOR FUNCTION OF FITNESS 
FOR A PARTICULAR PURPOSE OR APPLICATION.  

1.4  General maintenance procedures  

 
The performance and safety of the instrument will be kept if the following recommendations for 
care and maintenance are observed: 
 
1 It is recommended to let the instrument go through at least one annual overhaul, to ensure 

that the acoustical, electrical and mechanical properties are correct. This should be made by 
an authorized workshop in order to guaranty proper service and repair. 

2 Before the connection to the mains network, be sure that the local mains voltage corresponds 
to the voltage labeled on the instrument. Always disconnect the power cord if the instrument is 
opened or by control / replacement of the mains fuses. 
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3 Observe that no damage is present on the insulation of the mains cable or the connectors and 
that it is not exposed to any kind of mechanical load, which could involve damage. 

4 Consult the Operating Manual for the instrument in question to see how long time it takes from 
turning on the instrument until it is stabilized and ready to use. 

5 For maximum electrical safety, turn off the power from a mains powered instrument when it is 
left unused.  

6 Do not site the instrument next to a heat source of any kind, and allow sufficient space around 
the instrument to ensure proper ventilation. 

7 To ensure that the reliability of the instrument is kept, it is recommended that the operator at 
short intervals, for instance once a day, perform a test on a person with known data. This 
person could be the operator him/herself. 

8 If the surface of the instrument or parts of it is contaminated, it can be cleaned using a soft 
cloth moistened with a mild solution of water and dish washing cleaner or similar. The use of 
organic solvents and aromatic oils must be avoided. Always disconnect the mains conductor 
and batteries during the cleaning process, and be careful that no fluid is entering the inside of 
the instrument or the accessories. 

9 After each examination of a patient, it should be ensured that there is no contamination on the 
parts in connection with the patient. General precautions must be observed in order to avoid 
that disease from one patient is conducted to others. If ear cushions or ear tips are 
contaminated, it is strongly recommended to remove them from the transducer before they are 
cleaned. By frequent cleaning water should be used, but by severe contamination it may be 
necessary to use a disinfectant. The use of organic solvents and aromatic oils must be 
avoided. 

Great care should be exercised by the handling of earphones and other transducers, as 
mechanical shock may cause change of calibration. 

1.5  Unpacking and inspection  

 
Check box and contents for damage 
When the instrument is received please check the shipping box for rough handling and damage. If 
the box is damaged it should be kept until the contents of the shipment have been checked 
mechanically and electrically. If the instrument is faulty please contact your local distributor. Keep 
the shipping material for the carrierôs inspection and insurance claim. 
 
 
Keep carton for future shipment 
The Titan comes in its own shipping carton, which is specially designed for the Titan. Please keep 
this carton. It will be needed if the instrument has to be returned for service. 
If service is required please contact your local distributor. 
 

1.6  Reporting imperfections  

 
Inspect before connection   
Prior to connecting the product to the mains it should once more be inspected for damage. All of 
the cabinet and the accessories should be checked visually for scratches and missing parts. 
 
Report immediately any faults 
Any missing part or malfunction should be reported immediately to the supplier of the instrument 
together with the invoice, serial number, and a detailed report of the problem. In the back of this 
manual you will find a "Return Report" where you can describe the problem. 
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Please use "Return Report" 
Please realize that if the service engineer does not know what problem to look for he may not find 
it, so using the Return Report will be of great help to us and is your best guarantee that the 
correction of the problem will be to your satisfaction. 

1.7  Co ncerning maintenance and repair  

 
Interacoustics is only considered to be responsible for the validity of the CE marking, effects on 
safety, reliability and performance of the equipment if: 

¶ assembly operations, extensions, readjustments, modifications or repairs are carried out by 
authorized persons, 

 

¶ a 1 year service interval is maintained  
 

¶ the electrical installation of the relevant room complies with the appropriate requirements, and 
 

¶ the equipment is used by authorized personnel in accordance with the documentation supplied 
by Interacoustics. 

 
It is important that the customer (agent) fills out the RETURN REPORT every time a problem 
arises and sends it to Interacoustics, Drejervaenget 8, DK-5610 Assens, Denmark. This should 
also be done every time an instrument is returned to Interacoustics. (This of course also applies in 
the unthinkable worst case of death or serious deterioration to patient or user). 
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2  Theory of impedance m easurements  

2.1  General Theory of Impedance Measurements  

 
To understand impedance measuring from a popular point of view it is sufficient to know that a 
sound of 226 Hz presented into a cavity like the human ear will produce different SPLs depending 
on the volume of the cavity. By measuring changes in the SPL, equivalent volume changes can be 
established.  
 
Presenting a high positive or negative air pressure to the outer ear canal will stiffen the tympanic 
membrane, thus creating a cavity acoustically consisting of only the outer ear canal. In this way the 
equivalent volume of the outer ear canal can be established. 
 
By gradually varying the air pressure from a positive pressure to a negative the tympanic 
membrane and the attached ossicular chain will gradually become more and more mobile, showing 
more compliance to the sound pressure waves. The sound passage to the middle ear will then be 
less and less reduced or impeded by the tympanic membrane, and the impedance is said to be 
lower. The lowest impedance will be obtained when the air pressure is equal on both sides of the 
tympanic membrane, thus showing the highest compliance to the sound waves. In this state, the 
cavity responding to the introduced sound will be comprised of the outer ear canal as well as the 
middle ear. This will reveal the total equivalent volume of the outer- and middle ear.  
 
The equivalent volume of the middle ear, also called the compliance, is easily derived by 
subtracting the two volume measurements above. The result is presented as "Compliance", 
measured in ml. 
The impedance curve, drawn by a gradual sweep across a wide pressure range, can reveal a great 
deal of information about the state of the middle ear, the tympanic membrane, and the ossicular 
chain. 
 
The above principle for measuring the stiffness of the tympanic membrane can also be used to 
detect tympanic membrane stiffness, caused by contraction of the middle ear muscles. This is 
usually referred to as the "stapedius reflex". The normal ear will, when subjected to loud signals, 
reflexively contract the stapedius muscle (and in some cases the tensor tympani muscle). This will 
immobilize the tympanic membrane somewhat and this change of impedance is detectable as 
explained above and a reflex recording of the impedance change can be presented. Such a reflex 
is called a stapedius reflex, as the stapedius muscle contraction is the dominant factor in creating 
this impedance change. Reflex measurements are normally carried out with air pressure in the 
outer ear canal set for maximum compliance. 
 
This stapedius reflex can be elicited both ipsilateral and contralateral, and has great diagnostic 
value. Together with the impedance curve measurement the integrity of the complete middle ear 
system can be evaluated. 
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2.2  Understanding Tympanograms  

 
General Considerations:  

A given curve drawn in a co-ordinate system will always have its shape dictated by the 
vertical and horizontal graduations. The printout of Titan complies with the international 
standards in this respect, and therefore may not produce tympanogram shapes directly 
comparable to other instruments if these do not meet the standard requirements. 

 
The Peak:  

The peak of the tympanogram will horizontally be placed at the air pressure of the middle 
ear, as equal pressures on both sides of the tympanic membrane produces the highest 
compliance of the system. A slight deviation of the peak in the direction of the air pressure 
sweep may be experienced, due to an inherent hysteresis of the middle ear and the test 
equipment. A slower sweep speed may diminish the offset. 

 
The Height: 

The height of the tympanogram from its more or less horizontal bottom line (measurements 
made from start pressure) to the top shows the difference in compliance between stiffened 
tympanic membrane and maximal compliance. This difference is referred to as "compliance" 
and is a measure for the equivalent volume of the middle ear. 

 
Equivalent Volume:  

The term "Equivalent Volume", in which compliance is measured, should be understood 
clearly in order to avoid misinterpretation of test results. The unit of measurement is cm

3
 (or 

ml.) but this does not mean that e.g. the middle ear has this exact internal volume. It means 
that the middle ear, as seen from the outer surface of the tympanic membrane, reacts the 
same way as a hard walled cavity of this exact volume would react.  
 
Compared to a hard walled cavity a normal middle ear incorporates at least three major 
differences. One is friction due to the ligaments connected to the ossicles (resistance). The 
second is stiffness caused by the elastic qualities of the eardrum and the enclosed air and by 
a fluid pressure from the inner ear exerted on the stapes (stiffness reactance). The third is 
the mass of the eardrum and the ossicles (mass reactance). 
 
At 226 Hz the stiffness component is by far the most dominant factor and is therefore the 
subject of measurement. 

 
The Shape:  
The shape of the tympanometry curve will change when the stiffness of the system is changed 
(e.g. by ossicular chain disruption, otitis media, etc.), and this is a primary reason for the diagnostic 
value of this measurement. However, normal ears show a great variety of tympanometry shapes so 
this should never be taken as the only basis for making a diagnosis. Furthermore, two different 
abnormalities may have opposing effects, resulting in a normal shape of the tympanometry curve. 
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2.3  Classific ation of Tympanograms  

 
Tympanograms can be classified according to compliance (height, measured in ml. or cm

3
), 

pressure at compliance maximum (measured in daPa), rate of compliance change (gradient in %), 
and shape. Please refer to the chapter "Examples of Interpretations" in this manual for illustrations 
of the classic curve categories, and the names given to them by Liten and Jerger. On the following 
pages a more detailed description of each category is presented. 
 
Type "A" characteristics: 

 The tympanometry curve shows a clear compliance peak within the pressure range of ° 50 
daPa for adults. For children the middle ear pressure may be considered normal down to 
-150 daPa negative pressure. 

 
Normal ears often show type "A" tympanograms. 

 
Type "AD" characteristics: 

The type AD tympanogram is essentially a type A tympanogram in which the curve is very 
high and may be outside the range of the instrument / recording chart. Peak is within the 

pressure range of type A of ° 50 daPa. The very mobile eardrum can reproduce various 
curves. 
 
It can represent ossicular discontinuity, flaccid eardrum or a combination of both. Peaking 
and notching outside the test range is possible. 
Note: The type AD curve may reveal itself as being a type D curve, if a higher probe tone, 
e.g. 800 Hz, is used. 

 
Type "AS" characteristics: 

The type As tympanogram is essentially a type A tympanogram in which the curve is much 

shallower than usual. Peak is within the pressure range of type A of ° 50 daPa. For children 
the middle ear pressure may be acceptable down to -150 daPa negative pressure. The 
pathology could be immobile stapes due to otosclerosis (no reflexes), some form of otitis 
media, thick or scarred eardrum, or just a normal variant. Infantsô ears may show this small 
compliance. 

 
Type "B" characteristics: 

Low compliance without peak identification. Middle ear pressure is unknown, probably 
negative. The type "B" is flat, going slightly upwards by negative pressure. It may be 
associated with ears having extremely stiffened middle ear systems. Indication of fluid 
(serous or adhesive otitis media), retracted eardrum, blockage of the external ear canal, or 
perforated eardrum e.g. with drainage tube. 
 
Note: Ears with type B tympanograms should be tested for peak identification down to -600 
daPa. 
 

Type "C" characteristics: 
Normal compliance peak with peak identification in the negative pressure range, e.g. below -
50 daPa for adults (Bluestone) and below -150 daPa for infants (Liten) .The type C curve 
shows all the characteristics of normal type A, AD and AS curves. 
The type C curve indicates poor Eustachian tube function with possible developing or 
resolving middle ear effusion. 

 
Type "D" characteristics: 

Depicted by a deep curve with a small notch at the peak. Middle ear pressure ° 100 daPa. 
This curve does not necessarily indicate a pathological ear. Healed perforation of tympanic 
membrane, fixation of parts of the bones after ossicular discontinuity, flaccid eardrum with 
ear wax, or maybe a ventilation tube blocked with ear wax and healed middle ear, can cause 
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peaking and notching, resulting in many shapes at the top of the maximum compliance 
curve. The curve could also be a narrow type E (W shaped) tympanogram. 
 
Note: May be better detected with an 800 Hz probe tone.  

 
Type "E" characteristics: 

Depicted by a broad, deep, often multiple notching. "W" shaped. This tympanogram is 
usually caused by ossicular discontinuity, but may also indicate restored ossicular chain one 
year or more after stapedectomy. 
 

Note: May be better detected with an 800 Hz probe. 
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2.4  Interpretation of Test Results  

2.4.1 Tympanometric Curves and Pathologies 
- According to Feldmann - 

 

Peak Pressure 

Negative 
Pressure: 

 
1) Blocked 

Eustachia
n tube 

2) Serous 
otitis  
media 

Normal Pressure: 
 

1) Ossicular bone 
fixation 

2) Adhesive fixation 
3) Ossicular 

discontinuity 
4) Middle ear tumor 
5) Eardrum 

abnormality 

Positive 
Pressure: 

 
1) Early 

acute 
otitis 
media 

Absence of 
Pressure 

Peak: 
 

1) Middle ear 
effusion 

2) Open tymp. 
membrane 

3) Artifact 

 

Amplitude 

Increased 
Amplitude: 

 
1) Eardrum 

abnormality 
2) Ossicular 

discontinuity 

Decreased 
Amplitude: 

 
1) Ossicular fixation 

bony or adhesive 
2) Serous otitis media 
3) Chol esteatoma, 

polyps, granuloma 
4) Glomus tumors 

Unchanged 
Amplitude: 

 
1) Blocked Eustachian 

tube 
2) Early acute otitis 

media 

Shape 

........................Slopes....................... Smoothness: 

Decreased / 
Flattened slope: 

 
1) Serous otitis 
2) Ossicular fixation 
3) Tumors of middle 

ear 

Increased slope: 
 
1) Eardrum 

abnormality 
2) Ossicular 

discontinuity 

Altered smoothness: 
 
1) Eardrum 

abnormality 
2) Ossicular 

discontinuity 
3) Vascular tumors 
4) Patulous 

Eustachian tube 
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2.4.2 Reflex Interpretation 

 
Figure 1: 

  
Onset and Offset:  

As judged on the normal reflex these measurements have little or no diagnostic value (See 
Decay Test). The attention should be drawn to the fact that instrument variation exists in 
these parameters. Roughly, it can be said that the more steep the onset and offset slopes, 
the faster is the instrument. Especially older instruments had rather flat slopes. 

 
Noise:  

Acoustical signals showing up in the reflex recording, yet irrelevant to the Stapedius reflex. 
As the reflex measurements are based on observing the change in sound intensity of a 226 
Hz tone, as explained in "Popular Introduction to Impedance", it is possible that 
environmental noise of this frequency entering the ear will show up as part of the test result. 
This is a problem inherent to the measuring method and therefore common to all normal 
impedance meters. Heart beat, talking and external noises are common causes of noise 
peaks seen on the reflex curve. 

 
A negative reflex may occur due to the following interference of noise: Prior to recording the 
reflex activity an acoustic reference level is measured in the ear canal without any Stapedius 
activity. The difference between this reference level and the level present when the 
Stapedius muscle is active is recorded as a reflex. If, however, external noise was entering 
the ear only during reference level measurement, and not during reflex measurement, the 
level may actually be lower during the reflex, thus resulting in a negative reflex. This is of 
course not a valid measurement. The negative reflex is an extreme situation, but noise will 
always distort the measurements to a certain degree and should therefore be avoided. 

 
Negative Onset:  

It is quite common to see reflexes start out with a small negative deflecting dip. In ears with 
stapedial otosclerosis this dip with an additional dip at the end of the stimulation can be the 
only reaction left from the contraction of the Stapedius muscle. Some tumor ears have been 
reported to give only the negative onset, but no further reaction. 

 
Reflex Threshold:  

For a given stimulus the lowest level that elicits a detectable reflex. This is not an absolute 
measurement as any exhausting norm exits defining stimuli and related reflex 
characteristics. Therefore, differences in test setups and reflex evaluation will produce 
somewhat different results. It is not uncommon to report the reflex threshold as the intensity 
which produces a 1% or 2% change in equivalent volume (Test "A" with 2% sensitivity).  
It should be noted that a visual examining of reflex test might reveal some Stapedius muscle 
action, also at slightly lower stimulus intensities. This procedure (see "Example of Popular 
Fixed Intensity Reflex Test") is recommended for establishing the absolute reflex threshold. 

 
Generally, noise stimuli elicit reflexes at lower levels than pure tones do. 
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2.4.3 Pathways for the Stapedius Reflexes 

 
Figure 2: 

 
 
The Nature of the Reflex:  

The Stapedius muscle reflex is elicited binaurally via monaural stimulation (Ipsilateral 
stimulation via the impedance probe - contralateral stimulation via the headphone). The 
average reflex threshold is 85 dB HL (70 dB - 100 dB) for normal ears of 20 year old patients 
when pure tones are used as stimulus.  

 
Noise as stimulus produces a threshold approx. 10-20 dB lower as noise is made out of 
many simultaneous tones together carrying more energy. Increased stimulation level will 
produce a stronger reflex. Cochlear and retro cochlear pathology may show less rapid 
growth of reflex amplitude versus stimulation amplitude. 
 
Primarily, a reflex test shall answer these questions: 

¶ Is the reflex absent or present? 

¶ If present, is it present both contralateral and ipsilateral? 

¶ What is the threshold of the reflex? 
 

If the test shows normal reflex thresholds and a normal tympanogram is present, the middle 
ear will usually be classified as healthy. One exception, though, is the early stage of 
otosclerosis. 

 
Non Acoustic Stimulation:  

The tensor tympany muscle of the middle ear can produce a reflex elicited by a non acoustic 
stimulus or by an acoustic stimulation loud enough to have a startling effect on the patient. 
As the tensor reflex is a startle response, it will decrease and disappear after a few equal 
stimulations. Even though the tensor reflex is regarded late and unstable compared to the 
Stapedius reflex, it may be useful in testing deaf or hard of hearing patients. Below is shown 
the tactile sensitive area of the face to be stimulated with e.g. a piece of wool. Stimulation 
may also be a blow of air into the eye region of the patient. 
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Figure 3: 

 

 

Air

Touch

 
 
 

2.4.4 Reflex Decay Interpretation 

 
Figure 4: 

  
 
Reflex Decay: 

Reflex decay is calculated as the reduction of size of the acoustic reflex during the first 10 
seconds of muscular contraction. Most normal ears will be able to maintain a Stapedius 
contraction for 10 seconds or longer for frequencies below 1000Hz, at a level 10dB above 
reflex threshold. A high reflex decay score could indicate VIIIth nerve disorders. 
Another way of stating the reflex decay is by finding the number of seconds it takes before 
the Stapedius contraction falls to 50% of its initial maximum. 

 
Note: If a decay score is obtained, you should assure that it is not due to an improper seal, 
which might produce an artifact similar to a decaying curve. See chapter 3.3 for details of 
fitting the probe.  
 
The fact that the light band of the probe goes off, and the test starts is not an absolutely 
certain indication of a fit good enough to produce valid decay test results. This is due to the 
prolonged test time and the high sensitivity of the test. 
  
Also great care should be taken to have the probe kept in a very fixed position relative to the 
ear during testing. 
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2.4.5 Examples of Interpretation 

 
In the following, some typical compliance curves, reflex curves and the possibly associated 
pathology are shown. The curves are idealized and only one expected pathology is described for 
each combination of tympanogram and reflex. 
 

A combination of variables always has to be taken into 
consideration. E.g. the combination of a stiff middle ear 
system and a floppy eardrum may result in a 
tympanogram falling within the normal category. The 
interpretations stated here are generalized examples 
taken from the currently available literature and they can, 
of course, vary with each individual case. 
 
The diagnostic value of tympanograms showing a "D" or 
"E" shape is reduced today. A probe tone higher than 226 
Hz has been preferred for these particular tympanograms. 
 
Pathology    :   Normal ear. 
Volume : Normal. 
Pressure : -100 daPa to +100 daPa. 
Ventilation :  Present. 
Reflex : Present. 
Audiogram : No hearing loss. 
 
 
Pathology    :  Cochlea lesion.  
Volume : Normal. 
Pressure : -100 daPa to +100 daPa. 
Ventilation : Present. 
Reflex : Present or absent. 
Audiogram : Sensory neural hearing loss. 
 
Pathology : Retro cochlear lesion. 
Volume : Normal. 
Pressure : -100 daPa to +100 daPa. 
Ventilation : Present. 

Reflex : (Abnormal Decay.) 
Audiogram : Sensory neural hearing loss  
   (May be unilateral). 
 
Pathology : Supernormal eardrum (floppy) or 
atrophic/scarred eardrum. 
Volume : Normal. 
Pressure : -100 daPa to +100 daPa. 

   Ventilation : Present. 
   Reflex : Present. 
   Audiogram : Normal. 
 
Pathology : Disrupted ossicular chain peripheral to stapes muscle attachment. 
Volume : Normal. 
Pressure : -100 daPa to +100 daPa. 
Ventilation : Present. 
Reflex : Absent. 
Audiogram : Conductive loss. 
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Pathology : Disrupted ossicular chain medial to stapes muscle attachment. 
Volume : Normal. 
Pressure : -100 daPa to +100 daPa. 
Ventilation : Present. 
Reflex : Absent (Present by contralateral stimulation). 
Audiogram : Conductive loss. 
 

Pathology : Disruption of ossicular chain with bones 
fixated to the tympanic membrane, resonating. 
Supranormal  eardrum (floppy). 
Volume : Normal. 
Pressure : -100 daPa to +100 daPa. 
Ventilation : Present. 
Reflex : Absent / Present. 
Audiogram : Conductive loss.  
 
Pathology : Scarred and healed (abnormal) eardrum. 
Volume : Normal. 
Pressure : -100 daPa to +100 daPa. 
Ventilation : Present. 
Reflex : Present. 
Audiogram : Normal. 
 

Pathology : Fluid in the middle ear, or serous otitis 
media. 
Volume : Normal. 
Pressure : Peak not obtainable. 
Ventilation : - 
Reflex : Absent or elevated (rare). 
Audiogram : Mild to moderate conductive loss. 
 
Pathology : Ear wax in the external ear canal 
(Obturating cerumen). 
Volume : Low 
Pressure : Normal. 
Ventilation : - 
Reflex : Absent. 
Audiogram : Mild to moderate conductive loss. 
 
Pathology : Perforated tympanic membrane - defect 
or ventilated tympanotomy. Traumatic rupture. 
Volume : Normal / High 
Pressure : Not obtainable. 
Ventilation : - 
Reflex : Absent (peaks). 
Audiogram : Mild to moderate conductive loss (20 dB). 
 
Pathology : Otosclerosis or stapes fixation. 
Volume : Normal. 
Pressure : -100 daPa to +100 daPa. 
Ventilation : Present. 
Reflex : Absent or elevated (rare). 
Audiogram : Moderate conductive loss. 
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Pathology : Adhesive otitis media. Adhesive 
ossicular fixation (glue ear). 
Volume : Normal. 
Pressure : Negative / moderate. 
Ventilation : - 
Reflex : Absent. 
Audiogram : Moderate conductive loss. 
Pathology : Moderate fluid in the middle ear. 
Volume : Normal. 
Pressure : Negative / negative. 
Ventilation : - 
Reflex : - 
Audiogram : Mild conductive loss. 
 
 
Pathology : Impact fluid in the middle ear. 
Volume : Normal. 
Pressure : Not obtainable. 
Ventilation : - 
Reflex : Absent. 
Audiogram : Moderate conductive loss. 
 
 
Pathology : Blockage of Eustachian tube; fluid in the 
middle ear may be present. 
Volume : Normal. 
Pressure : Negative. 
Ventilation : Absent or poor 
Reflex : Absent or elevated (rare). 
Audiogram : Mild to moderate conductive loss. 
 

 

Pathology: Acute Serous Otitis Media: 
Positive middle ear pressure is rarely observed in tympanometry. Usually it is a 
consequence of sneezing or valsalvation. One pathological condition that may cause positive 
pressure in the middle ear is acute serous otitis media in the early stage. 
 
A typical acute serous otitis media may develop according to the tympanograms outlined 
below: 

 
Status of middle ear drainage tubes: 

Otoscopic or "visual" inspection of the drainage tube is difficult, as it can easily be blocked 
from the inside. 

  
 All three situations below will result in a mild conductive loss.  
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3   System s etup  

3.1  System Requirements  

3.1.1 PC minimum requirements 

 

¶ Processor of 1000 MHz Pentium 4 or higher 

¶ 1GB RAM or more. 

¶ Hard drive with 80MB free space. 

¶ Minimum display of 1024x768 pixels. 

¶ Hardware accelerated direct3D graphic card with 128 MB RAM or higher  

¶ One or more USB ports, version 1.1 or higher. 

¶ CD-ROM drive 

3.1.2 Supported operating systems 

 

¶ Microsoft Windows® XP Professional (SP2 required) 

¶ Microsoft Windows® XP Home Edition (SP2 required) 

¶ Microsoft Windows® Vista family 
 

Windows is a registered trademark of Microsoft Corporation in the United States and other 
countries. 
 
Important: make sure you have the latest service packs and critical updates installed for the 
version of Windows® that you are running. 

3.1.3 Supported Noah3 Office Systems 

 

¶ NOAH3 (from HIMSA) 

¶ AuditBase System 4 

¶ Mirage 

¶ Practice Navigator 

¶ Power Office 

¶ AkuWin 

¶ He@r-O 

¶ Entendre 2  
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3.2  System installation  

3.2.1 Hardware installation 

3.2.1.1 Installing the cradle 

 
 
 
 
 
Slide the back plate of the cradle. 
 
 
 
 
 
 
 
 
 
At the backside of the cradle, connect the printer cable (1), 
power supply (2) and USB cable (4) or optical USB cable (3 
and 4). 
 
Attach the other end of the USB cable to your PC. 
 
 
 
 
 
 
 
 
 
 
 
Slide the back plate onto the cradle again. 
 
 
 
 
 

 
 
 
 
 
 
 
 
Place the cradle upright on your desk.  
 
 
 
 

 

1 2 3 4 
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Place the steel cable holder in the back of the cradle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mount the spare battery inside the cradle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Now the cradle is ready to be used and have Titan placed 
in it.  
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3.2.1.2 Mounting a cradle to the wall 

 
In order to mount the cradle to the wall you need proper tools: 
a drill and a screwdriver. Further you might need to investigate 
which plugs and screws are best to use depending on the 
material of the wall.  
 
Use the retaining plate of the cradle and a pencil to draw the 
exact position of the 3 screw holes at the wall. Make sure that 
the height is chosen in a way that you can still read the Titan 
display when it is placed in its cradle. 
 
Drill the holes. Insert the plugs. And use three screws to 
mount the retaining plate at the wall. 
 
 
 
 
 
 
Put the power cable, printer cable and USB cable through the 
retaining plate. Attach these to the cradle before slitting the 
cradle onto the retaining plate.  
 
 
 
 
 
 
 
 
 
 
 
Now the spare battery and Titan can be placed in the cradle  
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1 
2 

1 2 3 

3.2.1.3 Cradle indication lights 

 
The LEDôs on the cradle have the following meaning. 
 
LED 1 will show solid green when Titan is placed inside the 
cradle and its battery is fully charged. LED 1 will flash as 
long as the battery is charging. 
 
LED 2 shows solid green when the spare battery is placed 
inside the cradle and is fully charged. LED 2 will flash as 
long as the battery is charging. 
 
LED 3 shows solid green when the cradle is attached to 
main power. 

  

3.2.1.4 Calibration cavities and issues 

 
The Titan cradle has a build in 2 cc cavity which can be 
used for a quick check if the probe calibration is still valid. 
You can use the cylinders with 0.2 ml, 0.5 ml, 2.0 ml and 5.0 
ml for more extended control. 
 
To perform this check, select a protocol which measures a 
tympanogram.  
 
Do not use an ear tip! Place the probe tip completely into 
the cavity. Perform the measurement. Check the volume 
which was measured.  

 
The allowed tolerance in the volume measurement is ± 0.1 
ml for cavities up to 2 ml and ± 5% for bigger cavities. These 
tolerances count for all probe tone frequencies. 
 
It is strongly recommended to calibrate each probe and 
contra phone at least once a year. If a probe is handled 
roughly (e.g. fallen on a hard surface) it might need to be 
calibrated again. Calibration values of the probe are stored 
in the probe itself. Therefore probes can be exchanged at all 
times. The contra phone is however calibrated together with 
the shoulder box. You should not exchange contra phones 
from one to another shoulder box without calibrating.  

 

3.2.1.5 Installing the thermal printer 

 
To charge the printer battery, attach either the printer power adapter at the back of the printer (1) or 

use the cable which connects the printer to the cradle (2). If 
Bluetooth is not available in your printer you should use the 
cable to the cradle (2). 
 

The temperature of the battery pack 
in the thermal printer will increase if it 
is powered through both the printers 

power supply and through the RJ12cable to the cradle. Use 
either one or the other power connection but never both since 
this may severely reduce the lifetime of the battery
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1 

2 
 

3.2.1.6 Installing Bluetooth connection to the thermal printer 

 
Titan can use its Bluetooth connection to a thermal printer with build in Bluetooth. To install the 
printer connection you choose the following after switching on Titan: Protocol | My Titan | Printer | 
Search. When the search is done you select the serial number of the printer of your choice and 
press select. If Titan did not find your Bluetooth printer, try to search again with the printer very 

near vicinity of Titan. 
 
Chapter 4 describes the hand held use of Titan in more 
detail. Paragraph Error! Reference source not found. is 
more specific on printer settings. 
 
 
 
 
 
 
 
 
 
 

3.2.1.7 Installing paper in the thermal printer 

 
To open the paper holder press down the button 1. 
 
 
 
 
 
 
Place the paper roll in the paper holder with it's lose end at 
the front side of the printer.  
Close the lid of the paper holder.  
 
 
 
 
 
 
 
 
 
After you switch on the printer with button 2, the printer is 
ready for printing. 
 
In case you want to switch off or reset the printer: open the 
paper holder and then press button 2 twice. The printer will 
automatically shut off when it is not used for 4 minutes. 
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3.2.1.8 Installing Titan and its battery 

 
 
 
 
The battery compartment is opened by gently pressing the 
indentation and pulling the cover downwards. 
 
 
 
 

 
 
 
 
Place the battery inside the compartment. Make sure the 
contact points of the battery are correctly placed. 
 
 
 
 
 
 
 
Place the lid back on Titan and push it upwards to close 
the battery compartment. 
 
If not in operation for longer periods it is recommended to 
remove the battery from the Titan. 
 
 
 
 

 

3.2.1.9 Charging the battery 

 
Before using the Titan for the first time, the battery should be charged. 
Please see the following section for estimated charging times. 

 
 

3.2.1.10 Battery lifetime and charging time 

 
The following table gives an estimate of the charging time (ct) in hours of the battery. Be aware that 
negative numbers mean that the battery is discharging. Charge times for the spare battery in the 
cradle and the battery in Titan while in the cradle are the same. Interacoustics can provide a USB 
cable which connects directly to the main power. Then the battery in Titan is charged within the 
same time as if it would be placed in the cradle. Notice that commercially available USB chargers 
allow the same charge time as when Titan is connected to the PC. 

  
ct through cradle  
up to 80% 

ct through USB 
(PC) up to 80% 

ct through cradle  
up to 100% 

ct through USB 
(PC) up to 100% 

Off 1,5 3,8 2,3 5,7 

On (pump off) 2,8 -32 4,1 -47 

On and testing 
(pump running) 3,5 -10 5,2 -14 
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3.2.1.11 Changing probes and extension cord on Titan 

The Titan probe can be connected in three ways to the device: 
1) directly to Titan 
2) using the short extension cord  
3) using the long extension cord with shoulder box 

 
Note that the length of the tubing influences the pump speed. In situation 1, pump speeds are 
about 60% higher than in situation 3. For most accurate measurements it is recommended to use 
the shoulder box. 
 
To release the probe or the extension cable from Titan, press the button at the back of Titan and 
pull the probe or extension cord out.  

 
Do not pull the cord of the extension cord as this can 
damage the tubing connections!  
 
 
 
 
 
 
 
 
Place the extension cord or probe to Titan by lining up the 
red triangles and pushing the probe or extension cord into 
the unit. 
 
 
 
 
 
 
 
 
 
  
The probe can be attached to the extension cord by lining 
it up correctly and clicking the probe into the end of the 
extension cord. 
 
 
 
 
 
 
 

 

3.2.1.12 Connecting the contralateral headphone or insert phone 

 
You can only use contralateral stimulation during reflex measurements when the shoulder box is 

connected to Titan.  
 
 
Plug the jacket of the contralateral head phone or 
contralateral insert into the shoulder box where it is 
labeled ñPhones Contraò.  
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3.2.2 Safety precautions to take when connecting the Titan. 

 
Please note that if connections are made to standard equipment like 
printers and networks, special precautions must be taken in order to 
maintain medical safety.  

Please follow instructions below. 
 
 
 
 

Fig 1. Titan used with the medically approved power supply 
 
 
 
 
 

 

Fig. 2. Titan used with Cradle and medically approved power supply 
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Fig. 3. Titan used with Cradle, medically approved power supply and wireless printer 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig 4. Titan used with Cradle, medically approved power supply and wired printer. 
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Fig. 5. Titan used with Cradle, medically approved power supply and wireless connection to PC 
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Fig. 6. Titan used with Cradle, medically approved safety transformer and wired connection to PC 
 
 
 

 
 



 
 

Titan Operation Manual Page 31
  

Fig. 7. Titan used with Cradle, medically approved safety transformer, wired connection to PC, and 
wireless connection to printer. 
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Fig. 8. Titan used with Cradle, medically approved power supply, optical connection to PC, and 
wireless connection to printer. 
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3.2.3 Software installation 

 

3.2.3.1 To know before you start installation 

 
Do not connect Hardware and the computer before the software has been installed! 
 

¶ You need the CD-Rom, USB cable and the hardware 
 

¶ Your computer must have NOAH3 or a NOAH3 compatible Office System installed prior to 
the Titan Suite installation. (See 3.1.3 for a complete list of supported NOAH3 Office 
systems) 

 

¶ If you are using AuditBase System 4 you must ensure to launch this office system prior to 
this installation of the HIT440/AC440/REM440 software. 

 

¶ You must have administrative rights to the computer on which you are installing the 
HIT440/AC440/REM440 software 

 
Installation of Titan Suite on Windows® XP  
 
Power up your computer and launch the windows desktop screen, do not power up the Titan 
hardware or plug in the USB cable. 
 
Note: Before you move on with installation of the Titan Suite a NOAH3 compatible office 
system must be installed. 
 
Insert the CD-ROM and the install shield wizard for the software suite comes up (be aware that you 
have to have administrator rights to install the software. If you do not have this, contact your 
Administrator of the network). 
 
Press Next and follow the on screen instructions. When options are given between different 
choices, please follow the default suggestion, to achieve a standard installation. 
 

3.2.3.2 Installation of Language specific files 

 
Open an Explorer (Widows key ï E). Find your cd-rom drive and go into the folder Language 
Packages | Titan Suite xxx Language Package xxx ï lang in which ñlangò stands for the 
language of your preference and ñxxxò stand for a version number. From that folder run the file 
Setup.exe. Now the language of your choice gets installed. 
 
The next time you enter Titan Suite the newly installed languages will appear as an option if you in 
the MAIN tab go into Menu| Setup | Language setup. 
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3.2.3.3 Installation of the driver 

 
Connect the USB cable to your PC and make sure that the other end is either connected to Titan 
directly or that it is connected to the cradle and Titan is placed in the cradle. Switch Titan on by 
pressing R or L. You will find a small Widow message appearing on your screen saying ñWindows 
found new hardwareò and after short time, up to 2 minutes, this screen will come up: 
  

Click Next. 
 
The wizard will automatically find the USB drivers on the CD-ROM where the Titan Suite is also 
located. Wait patiently until the process is completed. This can take several minutes. Then click 
Finish. Now a small Windows message will say ñYou can now use the hardware found by 
Windows.ò 
 

3.2.3.4 Installation of NOAH toolbar shortcut 

 
If you are using HIMSAôS Noah 3 Office System and you want a button shortcut for the installed 
module, please follow these steps.  
Start NOAH3, go to the menu item Tools | Module buttons. Select one of the two available 
buttons and select the Titan Suite software name in the drop down list. Press Ok and your module 
will be launched when the appropriate button gets pushed. 
 
Stand alone installation of Titan Suite 
If you do not want to run Titan Suite through NOAH or OtoAccessÊ you can make a shortcut for 
direct launching of the Titan Suite as a standalone module.  

You can find the exe file for this purpose on C:\Program Files\IA\Titan Suite\. However, if you save 
sessions under the stand alone, these will not be linked to a specific patient. 

3.2.3.5 License 

When you receive the product it already contains the license including the software you have 
ordered. If you would like to add either one of the available software suite, please contact your 
dealer. 
 

3.2.3.6 PC controlled measurements with use of Bluetooth connection 

 
If you want to use a Bluetooth connection to do PC controlled measurements with Titan, you have 
to assure that Bluetooth is installed on your PC. If Windows asks for a passkey during the 
installation process, the default passkey is 1234. 
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3.3  Preparing the test  

3.3.1 Patient Instruction  

Place the patient in a comfortable chair or on an examining table if necessary. Small children may 
feel more comfortable sitting on a parent's or nurse's lap. Show the probe to the patient and then 
explain the following:  

 The aim of the test is to test the mobility of the eardrum.  
 The tip of the probe will be inserted into the ear canal, and that it has to make a perfect seal.  
 A small amount of air will flow through the probe to move the eardrum; it produces a sensation 

equal to pressing a finger slightly into the ear canal.  
 One or more tones will be heard during the test.  
 No participation is expected from the patient.  
 Coughing, talking and swallowing will ruin test results.  
 

3.3.2 Visual inspection of the ear canal 

Check the external ear canal for wax with an otoscope and remove excessive wax to prevent probe 
opening from clogging which will inhibit testing. Excessive hairs may have to be cut.  

3.3.3 Handling and selection of ear tips 

We recommend using a new ear tip for each patient. If the clinician rinses the ear tips they should 
be subjected to standard disinfection procedure between patients. This includes physically cleaning 
the ear tip and use of a recognized disinfectant. Individual manufacturer's instruction should be 
followed for use of this disinfecting agent to provide an appropriated level of cleanliness.  
 
The probe (and contralateral insert) shall be fitted with an ear tip of suitable type and size before 
testing. Your choice will depend on the size and shape of the ear canal and ear. But also your 
choice will depend on personal preference and the way you perform your test. 
 
When performing quick screening tympanometry you are most likely to choose an umbrella shaped 
ear tip. Umbrella ear tips close the ear canal without the probe tip going into the ear canal. Press 
the ear tip firmly against the ear canal in such a way the seal remains during the complete test. 
 
For more stable tympanometry testing we recommend using an extension cord with a mushroom 
shaped ear tip. Make sure that this ear tip inserts completely into the ear. Mushroom ear tips allow 
you to test óhands freeô from Titan. Thereby the chance of having contact noise disturbing the 
measurement is much smaller. 
 
As an indication the following predicts which ear tips size can be used for patients of a certain age. 
There are however large individual differences, so also when following these guide lines, always 
check thoroughly if the suggested size fits with your patient! 
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3.3.4 Placing and using the shoulder box 

Use the clip at the back of the shoulder box to attach the shoulder box to the clothing of the patient. 
For most patients it might be most suitable to place the shoulder box at the collar in the neck. 

 
The shoulder box button (1) can be used for operating 
Titan during and in between testing.  
 
In between testing pressing the button will change the 
selected ear from right to left and vice versa.  
 
As soon as Titan detects that the probe is in an ear the 
shoulder box button will start or stop/pause the 
measurement. 
 

 
 
 
 

Age (years) Ear tips inserted against ear canal Ear tips inserted in ear canal 

0   
 

Tube, blue, 4.5 mm 

 

 
Umbrela, yellow, 7.5 mm 

 
Tube, black, 5.1 mm 

 
 

0,5  

Umbrela, red, 9 mm 
 

Conical, green, 5.5 mm 

 

Umbrella, blue, 10 mm 
 

Mushroom, green, 7 mm 

 

 

Umbrella, white, 11 mm 
 

Mushroom, white, 8 mm 

 
4 

 

Umbrella, black, 13 mm 

 

Mushroom, black, 9 mm 

 
 

10 
 
 

adults 

  
 

Mushroom, yellow, 10 mm 

 

Umbrella, yellow, 15 mm 

 

Mushroom, red, 11 mm 

 

Umbrella, red, 19 mm 

 

Mushroom, blue, 13 mm 

   

 

Mushroom, green, 15 mm 

Exceptional 
sizes 

 

Umbrella, green, 22 mm 

 

Mushroom, white, 19 mm 

   

 

Mushroom, yellow, 22 mm 



 
 

Titan Operation Manual Page 37
  

 

3.3.5 Placement of the contralateral phones 

 
If the TDH39 is used, place the head band over the patient's head. The audiometric headphone is 
placed over the non test-ear (or contralateral reflex ear).  
 
If the CIR55 insert phone is used, mount the proper ear tip on the insert before inserting the phone 
into the non test-ear. 
 
If the EARtone 3A insert phone is used, mount the proper foam tip on the end of the tubing before 
inserting in the non test-ear. 

3.4  Cleaning of probe tip  

In order to secure correct impedance measurements it is important to make sure that the probe 
system is kept clean at all times. Therefore please follow 
the below illustrated instructions on how to remove e.g. 
cerumen from the small acoustic and air pressure 
channels of probe tip.  
 
 
Never clean the probe tip while the tip is still mounted at 
the probe. 
 
Unscrew the probe cap of the probe by turning counter 
clock direction.  
 
 
 
 
Take the probe tip out of the probe. 
 
 
 

 
Take the cleaning tool apart to find the thin brush and thin 

rigid plastic sting. 
 
 
Use the plastic sting or brush to push the dirt out of the 

probe tip. Always enter the probe tip from the back side to 
avoid accumulation of dirt inside the vents.  
 
 
 
Place the probe tip back onto the probe. Make sure that 

the different holes fit in the corresponding cavities. 
 
 
 
Screw the probe cap back on the probe. Manual force will 
sufficiently tighten the screw. Never use tools to fixate the 
probe cap! 
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If dirt entered the probe gasket, we recommend that you 
take it out using pincers and replace the gasket with a new 
one.  
 
Be aware that without the gasket in its place vulnerable 
parts of the probe are now in reach! 
 
It is strongly recommended not to re-use gaskets because 

if the air tight seal of the probe is lost it would seriously compromise the performance of Titanôs 
measurements!  
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4   Titan hand held use   

4.1  Titan  - Operation Panel Dictionary  

 

  
 

 
 
 
 
 
 

¶ Top buttons (F1, F2 and F3): Used to activate the soft buttons in the Titan display, e.g. 
òPrintò, òSaveò and òDeleteò in the Tympanogram display screen 

¶ Arrow up down:  

¶ Up and Down buttons (F6 and F7) navigate in lists, menus, etc. 

¶ Up and Down buttons (F6 and F7) make you scroll through the different tests 
which are included in the selected session. 

¶ Turn off Titan by pressing F4 (R) and F5 (L) at the same time. 

4.2  Getting started  

 
Press either L or R to switch Titan on (see picture). (To switch Titan 
off, press L and R together and hold for one second). Titan will 
always start within the test screen, ready to start a measurement. It 
will use the same protocol as previously used. 
 
If you want to print out the results on a Bluetooth connected 
thermal printer it is recommended to switch on your printer before 
doing the measurements. In that way there is enough time during 
the measurement to restore connection with your printer. 
 

Position  Symbol  Function  

   

1-7 F1 ï F7 Function keys related to the functions indicated 
in the display above the individual function key.  

     top left    top middle    top right 
 
 
 
 

      top left    top middle    top right 

 

F1 F2 F3 

F4 F5 

F6 

F7 
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4.3  Probe status indication  

The color of the light at the end of the extension cord indicates the probe status. It shows the 
following colors and meanings: 
 

     
 

¶ Red ï Right ear is selected. Probe is out of ear. 

¶ Blue ï Left ear is selected. Probe is out of ear. 

¶ Green ï Probe is in the ear and is sealing. 

¶ Yellow ï Probe is in the ear and blocked or leaking. 

¶ White ï The probe has just been attached. Probe status is unknown. The probe status 
stays white in hand held use if Titan is not monitoring the probe status. If the probe light 
stays white in any other situation Titan might need to be switched off and on again to 
regain proper probe status.  

¶ Flashing color to off ï Titan is pausing during a protocol and waits for you to press 
continue. The color in which the probe light is flashing indicates the probe status like 
above. 

¶ Flashing green to red/blue ï Titan just finished the protocol.  

4.4  Operating Titan  

You will find that the use of Titan as a hand held device is very intuitive. After switching on Titan, it 
will usually start in the Test screen and is ready to test the same protocol as the one which was 
used last time. After disconnecting Titan from a PC it will start in the Select Protocol screen and 
you have to select which protocol should be used. 
 
If Titan accidentally runs out of battery power, you will be warned and forced to shut down. You will 
have to change battery or continue measuring with Titan in its cradle. A measurement which gets 
lost due to (automated) shut down will be recovered after you start up again. In that way you can 
continue measurements without retesting. 
 
The following paragraphs describe the precise operation of the different screens you will observe 
during the hand held use of Titan.
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4.4.1 Test 

Usually Titan starts in this the Test screen. When 
deleting or saving data after a measurement, you will 
also return into this screen. The following information 
can be viewed in the screen: 

1. Besides the name of this screen, Test, at the 
header you find the status of the probe 
showing ready, in ear, leaking, blocked or 
in ear. 

2. Whenever the printer icon is visible, a 
Bluetooth or direct connection is available to 
the thermal printer. 

3. In the top at the right you find status of the 
battery, . When the Titan handle is placed in 
the cradle, it will charge the battery and it will 
show a moving, charging battery icon. If the 
battery is running almost empty the icon will 
show coular red. 

4. In the upper right corner an icon shows if 
Titan is testing either left ear,  or right ear, 

. 
5. When entering the Test screen, the second 

line shows the name of the protocol which is 
used. As soon as Titan detects that the probe 
is in the ear, the second line will show which 
test of the protocol is running. 

6. Here you find the graphics of the ongoing 
test. The box indicates the normative area 
where the peak of the tympanogram is 
expected under normal conditions. The 
dimensions of the normative box are defined 
in the protocol settings. If you have just been 
testing before there is still data visible on the 
selected ear. This data will not be deleted 
until Titan recognizes a seal of the probe. 

7. The bottom row of the screen corresponds 
with the three functions of the three top 
buttons. 

 
Operating from this screen: 

- Putting the probe in an ear will result in 
automatically starting the protocol.  

- Top left button will bring you into the Protocol 
screen from where you can select a different 
protocol or go to Titan Setup. 

- Top middle button will bring you to the View 
Client screen from where client data can be 
viewed and changed and earlier sessions can 
be reviewed and/or printed. 

- Top right button will interrupt the test and 
bring you to the Done screen. 

- Right and Left buttons will select respectively 
right or left ear for testing. 

- If data on one or both ears is still available, the 
Up and Down buttons will bring you back to 
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the done screen and allow you scroll through 
the measurement results. 

- Shoulder box button will change ears as long 
as the probe is detected not to be in an ear. 
When the probe is in an ear it will interrupt the 
testing and bring you to the Done Screen (and 
from there also back to the Test screen). If a 
protocol includes an instruction message, 
pressing the Shoulder box button results in 
continuing the protocol, no matter what the 
probe status is. 

 
 
 

 
 
 
 

4.4.2 Done 

Titan will automatically go to the Done screen when it 
is finished testing a protocol. From here 
measurements of both ears can be reviewed, printed 
and/or saved. Of course you can also directly start a 
new measurement in the Test screen from here. 
 
Operating from this screen: 

- Top left button will result in printing the test 
results of the left and right ear. Note that there 
should be a connection established from Titan 
to the printer, either through Bluetooth or if the 
printer is connected to the cradle by placing 
Titan in the cradle.   

- Top middle button will bring you to the Select 
Client & Save screen from where client data 
can be saved. Remember that after saving the 
memory is cleared and Titan will go back to 
the Test screen. So print before you save the 
data!  

- Top right button will pop up a message 
saying ñDelete current or both ears?ò the Top 
left button will cancel the process. The Top 
middle button will delete the data of the 
currently selected ear and bring you back to 
the Test screen. The Top right button will 
delete data on both ears and bring you back to 
the Test screen  

- Right and Left buttons will select respectively 
right or left ear for testing and brings you back 
to the Test screen. The existing data of 
chosen ear will only be deleted after the probe 
is detected to be in the ear with a proper seal. 

- Up and Down buttons make you scroll 
through the different test results. When 
viewing the first or last test of an ear, pressing 
respectively Up or Down will bring you to the 
test results of the other ear. 

- Shoulder box button will result in bringing you 
back to the Test screen 
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4.4.3 Select Client & Save 

From this screen you can either save data to an 
existing client who could have been uploaded to Titan 
from your database or save data to a new client. New 
clients will always get the name ñNo Name #ò, where # 
stands for the next available number. 
 
Operating from this screen: 

- Top left button will bring you back to the 
Done screen without saving and without 
deleting data. 

- Top middle button has no function.  
- Top right button will save the data to the 

selected client. After saving all data is deleted 
and Titan returns in the Test screen, ready for 
testing. 

- Right and Left buttons will bring you to 
respectively the top or bottom of the client list.  

- Up and Down buttons make you move up or 
down one client. 

- Shoulder box button has no function. 
 

 

4.4.4 Edit New 

This screen allows you to put in the clientôs details 
before saving the measurement. 
 
 Operating from this screen: 

- Top left button saves the clientôs details and 
brings you back to the Select Client & Save 
screen. 

- Top middle button will select the highlighted 
character and put it where the cursor is 
placed. Backspace is found as an arrow in the 
top right corner. Space is found as a bar 
underneath the keyboard 

- Top right button will select the next details for 
editing.  

- Right and Left buttons will move the selection 
of the keyboard one character to the left or 
right.  

- Up and Down buttons will move the selection 
of the keyboard one character up or down. 
When editing the birth date the Up and Down 
button will change the numerical value. 

- Shoulder box button has no function 
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4.4.5 View Clients 

This screen shows a list of clients. Some of the clients 
might be uploaded from your database to Titan. When 
one or more sessions are stored on Titan, the square 
in front of the clientôs name is filled. If there is not 
session stored yet, this square shows empty. 
 Operating from this screen: 

- Top left button brings you back to the Test 
screen. 

- Top middle button brings you to the View 
Details screen where the demographical data 
of the selected client are shown.  

- Top right button will bring you to the View 
Sessions screen from where the available 
sessions of the selected client can be 
reviewed and printed.  

- Right and Left buttons will bring you to 
respectively the top or bottom of the client list.  

- Up and Down buttons make you move up or 
down one client. 

- Shoulder box button has no function. 
 

4.4.6 View Details 

This screen shows some demographics of the 
selected client. From here you can either use the Top 
left button to go back to the View Client screen or use 
the Top middle button to edit the client details in the 
Edit Details screen. 

 

 

4.4.7 Edit Details 

This screen shows the clients ID, First Name, Last 
Name and Birth Date. At a start the first name is 
selected for editing. 
  
Operating from this screen: 

- Top left button brings you back to the View 
Details screen. 

- Top middle button will select the highlighted 
character and put it where the cursor is 
placed. Backspace is found as an arrow in the 
top right corner. Space is found as a bar 
underneath the keyboard 

- Top right button will select the next details for 
editing.  

- Right and Left buttons will move the selection 
of the keyboard one character to the left or 
right.  

- Up and Down buttons will move the selection 
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of the keyboard one character up or down. 
When editing the birth date the Up and Down 
button will change the numerical value. 

- Shoulder box button has no function. 

 

 

4.4.8 View Sessions 

For the selected client, the screen shows a list of 
available sessions.  
  
Operating from this screen: 

- Top left brings you back to the View Client 
screen. 

- Top middle button will prompt you and ask for 
confirmation before it deletes the selected 
session or all sessions.  

- Top right button will show the selected 
session in the View Session screen.  

- Right and Left buttons will bring you to 
respectively the top or bottom of the session 
list. 

- Up and Down buttons make you move up or 
down one session   

 

 

4.4.9 View Session 

In this screen the test recordings of the selected 
session are shown  
  
Operating from this screen: 

- Top left brings you back to the View 
Sessions screen. 

- Top middle button will in printing the all 
results which are stored in the selected 
session. Note that there should be a 
connection established from Titan to the 
printer, either through Bluetooth or if the 
printer is connected to the cradle by placing 
Titan in the cradle.   

- Top right button has no function.  
- Right and Left buttons will show the 

recordings of respectively the right or left ear, 
if available.   

- Up and Down buttons make you scroll 
through the different tests which are included 
in the selected session. 

- Shoulder box button has no function. 
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4.4.10 Select Protocol 

From this screen you can either select a protocol for 
testing or go into the Titan settings.  
 
Operating from this screen: 

- Top left button brings you back to the Test 
screen using the same protocol as before. 

- Top middle button brings you to the Setup 
screen.  

- Top right button selects the protocol of your 
choice and brings you to the Test screen. 

- Right and Left buttons will bring you to 
respectively the top or bottom of the protocol 
list.  

- Up and Down buttons make you move up or 
down one protocol. 

- Shoulder box button has no function. 

 

 

4.4.11 Setup 

From this screen the settings concerning the Titan 
hand held unit can be changed.  
  
Operating from this screen: 

- Top left button brings you back to the Select 
Protocol screen. 

- Top middle button has no function. 
- Top right button selects the highlighted 

setting to be viewed.  
- Right and Left buttons have no function.   
- Up and Down buttons make you move up and 

down to the next item. 
- Shoulder box button has no function 

 

 

4.4.11.1 Setup Language 

Use Right and Left to adjust language. At the moment 
only English is available. 

4.4.11.2 Setup Date & Time 

Use Left and Right to go to the next or former item. 
Use Up and Down to adjust Date, Date format and 
Time.  
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4.4.11.3 Setup Titan 

Use Up and Down to go to the next or former item. 
Use Right and Left to adjust. 
Bluetooth can either be connected to a printer or to 
the PC. The Power Save can be set to never or 1, 2, 
3, 4 or 5 minutes. The Power Off can be set to never 
or 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 minutes and only works 
in hand held mode. Height Above Sea Level can be 
set from 0 to 2500 meters. 

 

 
4.4.11.4 Setup Printer 

Use Top right button to search for a Bluetooth 
connection to printer. When more than one printer is 
found, use Up and Down buttons to select the printer 
of your choice. Press Top right to select the printer.  

 

 
4.4.11.5 Setup Clinic Info 

Use Left, Right, Up and Down to move the cursor 
over the keyboard. Press Top middle button to insert 
the highlighted character. Press Top right to go to the 
next item. Press Top left to save and go back to the 
Setup screen.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.4.11.6 Setup License 

By pressing Top right button you can select from 
which module you want to view or change the license 
key. Use Left, Right, Up and Down to move the 
cursor over the keyboard. Press Top middle button to 
insert the highlighted character. Press Top right to go 
to the next character. Press Top left to save  
and go back to the Setup screen. 
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4.4.11.7 About 

Here you will find information about which 
software version Titan is using and from 
data or version of the MCU and DSP 
firmware. 
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5  Working with Titan Suite  

5.1  Starting from OtoAcces sÊ 

To start Titan Suite from OtoAccessÊ: 
1. Open OtoAccessÊ 
2. Select the patient you want to work with 
3. If the patient is not yet listed: 

- press the New client button 
- fill in at least the requested fields, marked with a red asterisk. 
- save the patient details by pressing Save patient information button. 

4. Double click on Titan Suite in the Select Instrument box. 
 

 
 
Now Titan Suite will open and automatically search for the hardware. If it does not detect the 
hardware a dialog box pops up and asks if you want to run Titan Suite in Simulation mode. To 
continue with the use of hardware, 
 

5. Switch Titan on by pressing  or . 
6. Check if Titan is correctly connected to the PC through 

correct placement in the cradle or direct connection 
using a USB cable. 

 
For further instructions about working with the database, please see the operation manual for 
OtoAccessÊ. 
 

2 

4 
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5.2  Starting from Noah3  

 
The functionality of Titan Suite differs when running from Noah3 in comparison to running from 
OtoAccessÊ. When running from Noah3 you are not able to upload client details to Titan. Further 
when you are downloading sessions to the database you can only download sessions to the patient 
which was selected in Noah3. 
 
To start Titan Suite from Noah3: 

1. Open Noah3 
2. Select the patient you want to work with. The screen will change to show the saved 

sessions of the selected the chosen patient.  
3. If the patient is not yet listed: 

- press the New client button 
- fill in at least the requested fields, marked with a red asterisk. 
- save the patient details by pressing Save patient information button. 

4. Open the Module selection dialog box, enter the Measurement tab and double click on 
Titan Suite icon. 

 
Now Titan Suite will open and automatically search for the hardware. If it does not detect the 
hardware a dialog box pops up and asks if you want to run Titan Suite in Simulation mode. To 
continue with the use of hardware, 
 

5. Switch Titan on by pressing  or . 
6. Check if Titan is correctly connected to the PC through 

correct placement in the cradle or direct connection using 
a USB cable. 

 
For further instructions about working with the database, please see the operation manual for 
Noah3. 
 
 

3 
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5.3  Quick Start  

Titan Suite opens in the Main tab, in the Quick Start screen, ready to quickly start running a 
protocol. To start a measurement: 
 

1. Select the protocol you want to use. 
2. Select the ear you want to test. 
3. Instruct the patient and place the probe correctly in the ear (see paragraph 3.3) 
4. Press Start. 

 
Titan Suite automatically opens the impedance tab (Imp tab) and shows the ongoing 
measurement. 

1 

4 

2 
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5.4   General operation during impedance  

 
The following operations are available on the Imp tab of Titan Suite: 
 

1. Menu to go to Setup, Help, Print or exit the program. The 
menu has the following structure: 

¶ Menu | Setup | Protocol setup to enter the Titan 
Setup where the settings of all protocols can be 
viewed and changed. (See chapter 6.) If data is 
measured before you enter the protocol setup, you are 
prompted to save or discard that data. 

¶ Menu | Setup | Temporary setup to go into protocol 
settings of which the settings are only valid during the 
current session. If temporary changes are made to a 
protocol, its name appears ending with an asterisk. If 
data is measured before you enter temporary setup 
you are prompted to save or discard that data. In 
temporary setup the same options are available as in 
the normal protocol settings. (See chapter 6.) 

¶ Menu | Setup | Template setup (See chapter 7.3.) 

¶ Menu | Setup | Show/hide protocols to enter the 
setup where chosen which protocols are available 
during the PC controlled measurements. (See chapter 
6.14.) 

¶ Menu | Help | About é brings you to an informative 
window which shows the following information: 

o Version of Titan Suite 
o Version of the MCU firmware 
o Version of the DSP firmware 
o Copyright Interacoustics 2008 

 Further, by pressing the License button you are able to 
 change the license key of Titan Suite. The license key  
 of Titan is specific for each serial number and defines 

which tests and protocol settings are available. Never change the license key 
without help of an authorized. 

¶ Menu | Print | Print é to print the current protocol using the print template which 
is linked to the current protocol. You will enter the print window from where you 
can select your printer and change settings before printing. Note that you are 
prompted to select a template if the protocol did not include a template. 

¶ Menu | Print | Print preview to see the print preview of the current protocol using 
the print template which is linked to the current protocol. Note that you are 
prompted to select a template if the protocol did not include a template. 

¶ Menu | Print | Print wizard to open the print wizard window from where you can 
select a template to print the current protocol. See chapter 7.2 for operating the 
print wizard. 

¶ Menu | Exit to exit Titan Suite 
2. Print button to print current viewed protocol directly to your default printer. Note that you 

are prompted to select a print template if the protocol did not include a template yet. 
3. Save & New Session icon to save current measurements to OtoAccessÊ and start a new 

session with all included tests ready for testing. 
4. Save & Exit button to save current measurements to OtoAccessÊ, close Titan Suite and 

go back to OtoAccessÊ. 
5. Change Ear button to change from left to right ear and vice versa. 
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6. Combined view or Single view button to toggle between combined and single view. This 
icon is only available if in the setup of a protocol the Display wizard is used to make a 
Combined view. 

7. Pop down menu pops up where an available protocol is chosen. 
8. Temporary setup button to go into protocol settings where the settings are only valid 

during the current session. If temporary changes are made to a protocol, its name appears 
ending with an asterisk. If data is measured before you enter temporary setup you are 
prompted to save or discard that data. In temporary setup the same options are available 
as in the normal protocol settings (see chapter 6). 

9. Pop down menu where earlier stored measurements can be chosen for reviewing. 
10. Go to current session button brings you back to the current session. 
11. The colored bar shows the probe status with description next to it. When the probe status 

is Open it will show the color of the selected ear (blue for left and red for right). When the 
probe is detected to be In Ear the color is green. When Blocked, Leaking or Probe 
missing the colored bar is orange. 

12. The Report editor button opens a separate window for adding notes to the current 
session. Remember that when saving the session this report is also saved to OtoAccessÊ. 
In the current version it means that after saving no changes to this report can be made. 

13. Either Auto or Manual testing can be selected. Manually testing means that, where 
applicable the ear canal pressures can be set manually. In or during reflexes you can also 
select individual stimuli separately or add or delete stimulus types and levels. Although the 
option to test manual normally is a global protocol setting, it does not influence the way 
Eustachian tube function tests are performed. When turning back to automatic testing, you 
will be asked to save data because some measurements might otherwise get lost due to 
changes you may have made during testing. 

14. When the picture of Titan is displayed, you are running online, PC-controlled. If the 

following picture is shown it means that you are running in simulation mode:  
15. When the Test running symbol is present it means that Titan is testing. 
16. The protocol consists of the tests which are listed here. The test which is viewed in the test 

screen is highlighted blue or red, depending on the chosen ear. During testing you can 
choose to view another test screen but when the session reaches the next test it will 
automatically change view. 

17. The tests which are check marked here will run after the measurement is started. During 
testing the tests which are completed will automatically be unchecked. 

18. A white checkmark indicates that (at least some) data on this test is stored in memory. 
19. Here you find the scrollbar for indication and directing to tests which are currently out of 

sight. 
20. Start (and Stop) button for starting and interrupting the session.  

 

5.5  General operation in between and during testing  

5.5.1 Tympanometry  

 
The default display of tympanometry tests shows both graphs for left and right ear. The following 
information and controls are found in the display: 
 

1. Name of test and ear which is tested. 
2. Up and down buttons to scale the y-axis of the tympanogram. 
3. The normative box which shows where the peak of the audiogram is expected in normal 

middle ear functioning. The size of the normative box can be customized in the protocol 
setup. Be aware that the placement of the normative box is dependent on the ear canal 
volume. This means that when the curves are shown in non-compensated view, the box 
will only be placed correctly after the ear canal volume is determined. 
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4. The tympanometry curve(s). The numerical 
values of the curve should be read from the left 
Y-axis. For tympanometry performed at 226 Hz 
the scaling is in ml. For all other probe 
frequencies the unit at the Y-axis is mmho. 

5. The equivalent ear canal volume. In automated 
tympanometry the acoustic admittance (Y) at the 
start pressure is taken as the reference value. In 
manually performed tympanometry it takes the 
acoustic admittance at the highest recorded 
pressure as a reference.  Be aware that at other 
probe frequencies than 226 Hz, the equivalent 
ear canal volume is read from right Y-axis. It 
displays a measure in ml where the left Y-axis 
displays the curve measures in mmho. 

6. The table with measurement values. Here you 
will find 
- V, the equivalent ear canal volume (see also 

item 5). 
- C, the peak compensated static acoustic 

admittance, or in other words: When the 
tympanogram is shown compensated for the 
ear canal volume, C is the compliance value 
at the peak. 

- P, the pressure at which the peak (or highest 
equivalent volume) is detected. 

- G, the gradient. If it is chosen to show 
gradient in pressure values, it gives the 
tympanogram width at half the height of the 

peak compensated static acoustic admittance. If it is chosen to show gradient as a 
compliance value it gives the average of the two compensated admittance values 
which are 50 daPa away from the peak pressure. 

If the automated measurement for some reason did not reach the end pressure as set in 
the protocol setup, the table will only show the equivalent ear canal volume. 

7. Using right mouse click in the tympanogram window gives a small pop up window. This 
gives following options: 
- Show Y to show the acoustic admittance. 
- Show G to show the acoustic conductance (the real part of the admittance). 
- Show B to show the acoustic susceptance (the imaginary part of the admittance). 
- Show compensated to show the tympanogram compensated for the equivalent ear 

canal value. When measuring tympanograms with higher probe tone frequencies, it is 
quite common to have the low pressure tale of the tympanogram much lower than the 
high pressure tale. To see those tympanograms completely, it is recommended to 
view them non-compensated. Manual tympanometry will always show non-
compensated during the test because the compensation value (ear canal volume) is 
not yet known.  

- 1: Dataset or 2: Dataset or 3: é etc. to show one of the available datasets. When a 
test is repeated, more datasets are available for reviewing. Remember that when 
saving a session, only the dataset displayed in the graph is saved. 

 
Manual testing Tympanometry 
 
When choosing to test tympanometry manually the following additional information and controls 
become available. 
 

1. The Record button to start recording the tympanogram. 
2. The Stop button to stop the recording of the tympanogram. 
3. The Release Pressure button to have the pressure released and brought back to 0 daPa. 
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4. The pressure cursor which is dragged by the mouse and changes the desired pressure. 
5. The measurement trail showing what the (non-compensated) acoustic admittance is. It is 

only shown when not recording. If you choose to view the compliance compensated for the 
equivalent ear canal volume, it is only shown after the recording is finished because only 
than the compensation value can be correctly used. In other words, during recording the 
display will always be non-compensated. 

 

5.5.2 Reflex 

 
The default displays of reflex tests show a matrix of reflexes, which will be measured in the order of 
appearance on the screen. The following information and controls are found in the display: 
 

1. Name of test and ear which is tested. 
2. The used probe tone frequency and pressure at which the selected reflex (see number 9) 

is measured. 
3. The Zoom in and Zoom out button to change the size of the reflex matrix. By default the 

display shows the complete matrix. 
4. The Manual stimulus button which is only available when testing manually (see next 

paragraph). 
5. The reflex matrix shows graphs of equal stimulus types in the rows and equal stimulus 

levels in the columns. 
6. Within the graph, the x-axis is the time scale on which the black bar indicates when the 

stimulus was given. 
7. A green graph indicates that (automatically or manually) the reflex threshold is set at the 

chosen stimulus level. 
8. A grayed graph belongs to a stimulus level that is not available for that stimulus type. 
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9. The orange square shows which graph of the matrix is selected or is currently being 
measured. 

10. A right mouse click on the reflex graph allows a small pop up window. This gives following 
options: 
- Show large graph gives a window (always in front) showing the selected graph and 

allows you to see more details and numerical information at the axes. 
- Number view (or graphical view) toggles the matrix between showing graphs like 

above and only numbers indicating the stimulus levels. 
- Remove Indication takes out the indication that the reflex threshold was measured. 
- Indicate Threshold puts the reflex threshold level for that stimulus type at the chosen 

stimulus level. 
 
Manual testing Reflexes 
 
When choosing to test reflexes manually the following additional information and controls become 
available. 
 

1. Here you select at which pressure the reflex is measured. Choosing At peak results in 
using the peak pressure of the last available tympanogram with the same probe tone 
frequency. Choosing 0 daPa of course results in a measurement at zero pressure. 
Choosing Manual results in having items 3 to 5 available for setting the pressure manually. 

2. This pressure handle can be dragged by clicking it with the left mouse button. When 
selected you can also use left and right arrow to adjust pressure more precisly.  
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3. While changing the pressure here the non-compensated admittance is indicated as an 
equivalent ear volume. 

4. This Start (and Stop) button is used to start and stop the manual pressure changing. 
When stopped, Titan will try to keep the pressure constant. 

5. After the Manual stimulus button is pressed, the cursor changes into a speaker. When 
clicking on one of the graphs that reflex measurement is started. When clicking again it will 
stop the measurement (Which is for example used if the measurement does not correctly 
start due to a bad probe fit). 

6. Using the right mouse button on one of the stimulus labels gives the opportunity to 
- Add Stimulus Row. 
- Delete Row. 

7. Using the right mouse button on one of the stimulus levels gives the opportunity to 
- Add Intensity Column. 
- Delete Column 

5.5.3 Reflex Decay 

 
After pressing the Start button the decay test will be automatically performed. Automatically a 
reflex threshold is determined using default reflex growth settings which are described in protocol 
setup of reflexes and decay reflexes (paragraph 6.2 and 6.3). If within the protocol a decay test is 
preceded by a reflex test, the thresholds found during the reflex test will be used for the decay test, 
but only if they were measured using specific conditions (see paragraph 6.2 and 6.3). 
 
The default display of the reflex decay tests shows the graphs of the decay measurements which 
are measured on the selected ear. The following information is found in the display: 
 

1. Name of test and ear which is tested. 
2. The tympanometry curve. 
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3. Within the graph, the x-axis is the time scale on which the black bar indicates when the 
stimulus was given. 

4. The table with measurement values which are only calculated if the measurement could be 
completed. 
- Level, stimulus level. 
- Pressure, the pressure at which the decay reflex is measured. Usually the Decay test 

will be set up to use the peak pressure of a preceding tympanogram. 
- Stimulus, stimulus frequency. 
- Decay Value, the decay value is the percentual difference of the two reflex deflection 

values taken half a second after the stimulus started and half a second before the 
stimulus stopped. If decay is present, the percentage shows as a negative number. 
When the calculation results in numbers larger than 125% or smaller than -115% the 
outcome is invalid and will not be shown. 

 
Manual testing Reflex decay 
 
When choosing to test decay reflexes manually you have the 
possibility to change the ear canal pressure before starting a 
measurement. The following additional information and controls 
become available. 
 

1. Here you select at which pressure the reflex is measured. 
Choosing At peak results in using the peak pressure of the 
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last available tympanogram with the same probe tone frequency. Choosing 0 daPa results 
in a measurement at zero pressure. Choosing Manual results in having items 3 to 5 
available for setting the pressure manually. 

2. This pressure handle can be dragged by clicking it with the left mouse button. When 
selected you can also use left and right arrow to adjust pressure more precise.  

3. While changing the pressure the non-compensated admittance is indicated as an 
equivalent ear volume. 

4. This Start (and Stop) button is used to start and stop the manual pressure changing. 
When stopped, Titan will try to keep the pressure constant.  

5. With the slitter you can set the stimulus length to 10, 15, 20, 25 or 30 seconds. 
 

5.5.4 Reflex Latency 

 
After pressing the Start button the reflex latency test will be automatically performed. Automatically 
a reflex threshold is determined using default reflex growth settings which are described in protocol 
setup of reflexes and reflex latency (paragraph 6.2 and 6.4). If within the protocol a reflex latency 
test is preceded by a reflex test, the thresholds found during the reflex test will be used for the 
decay test, but only if they were measured using specific conditions (see paragraph 6.2 and 6.4). 
  
The default display of the reflex latency test, shows the graphs of the latency measurements which 
are measured on the selected ear. The following information is found in the display: 
 

1. Name of test and ear which is tested. 
2. The first 300 ms of the tympanometry curve. 
3. The table with measurement values which are only calculated if the measurement could be 

completed. 
- Level, stimulus level. 
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- Pressure, the pressure at which the decay reflex is measured. Usually the Decay test 
will be set up to use the peak pressure of a preceding tympanogram. 

- Stimulus, stimulus frequency. 
- Latency Value, the latency value is the time interval between onset of the stimulus 

and the point where 10% of the reflex deflection value is reached. The reflex deflection 
value is measured as the average of the deflection between 250 and 300 ms after 
stimulus onset.   

 
Manual testing Reflex Latency 
 
When choosing to test reflex latencies manually you have the possibility to change the ear canal 

pressure before starting a measurement. The following additional 
information and controls become available. 
 

1. Here you select at which pressure the reflex is measured. 
Choosing At peak results in using the peak pressure of the 
last available tympanogram with the same probe tone 
frequency. Choosing 0 daPa results in a measurement at 
zero pressure. Choosing Manual results in having items 3 to 

5 available for setting the pressure manually. 
2. This pressure handle can be dragged by clicking it with the left mouse button. When 

selected you can also use left and right arrow to adjust pressure more precisly.  
3. While changing the pressure the non-compensated admittance is indicated as an 

equivalent ear volume. 
4. This Start (and Stop) button is used to start and stop the manual pressure changing. 

When stopped, Titan will attempt to keep the pressure constant. 

5.5.5 Eustachian Tube Function ï Non Perforated Eardrum 
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The display of the Eustachian tube function test for the non perforated eardrum shows graphs for 
the selected ear in which the three tympanograms of the adapted Williams procedure are plotted. 
The Williams procedure keeps the pressure in between the first and second tympanogram at stop 
pressure and between the second and third tympanogram at the start pressure. In between all 
tympanograms the original Willams procedure is to ask the patient to swallow. In order to get a 
bigger displacement of tympanograms we advise to ask the patient to perform a Valsalvaôs 
maneuver after the first tympanogram and to swallow after the second tympanogram. 
 
The following information is available during testing: 
 

1. Name of test and ear which is tested. 
2. Up and down buttons to scale the y-axis of the tympanogram. 
3. The non-compensated tympanometry curves. 
4. The equivalent ear canal volume where the acoustic admittance (Y) at the starting 

pressure of the first tympanogram is taken as the reference value. 
5. The table shows the pressure values at which the three peaks are detected (or the highest 

equivalent volume if there is no peak). 
6. In between the three tympanograms an instruction pops up to tell you how to instruct the 

patient. Press Continue to continue. 
 
Manual testing ETF ï Non Perforated Eardrum 
 
Choosing to test manually does not change any handling in the ETF ï Non Perforated test. 
 

5.5.6 Eustachian Tube Function ï Perforated Eardrum 

 
The default display of Eustachian tube function test for the perforated eardrum shows a graph for 
the selected ear. The following information and handles are available during testing: 
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1. Name of test and ear which is tested. 
2. The pressure curve showing that the pressure drops each time the patient swallows. 

Automatically these pressure drops are numbered. Notice that an exponential release of 
pressure means that the probe sealing might not be sufficient. If you measure an 
exponential pressure release while the probe tip is correctly placed inside a test cavity, it 
means that the tubing of Titan shows a leakage. Consult the technical manual for further 
explanations on this matter.   

3. The table refers to the numbered pressure drops and gives the values at which the 
pressure started and stopped dropping. 

4. Before the measurement starts an instruction pops up to tell you how to instruct the patient. 
Press Continue to start the measurement. 

 
Manual testing ETF ï Perforated Eardrum 
 
Choosing to test manually gives you the option to change the starting 
pressure on screen. Further handling of the test is the same as in 
automated testing. 
 

5.5.7 Eustachian Tube Function ï Patulous Eustachian Tube 

 
The default display of the Eustachian tube function test for the patulous Eustachian tube shows the 
graph for the selected ear. When a patulous Eustachian tube is present you would typically expect 
to recognize the breathing of the patient in the tympanometry curve. If the Eustachian tube is 
closed and the tympanic membrane is intact you expect to measure small tympanometry changes 
which can be caused by acoustical disturbances from around the patient, accidental displacements 
of the probe, or by spontaneous movements of the eardrum.  
 
The following information is available during testing: 
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