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Abstract: The evolution of ear measurement techniques for the manufacture of earmolds and hearing aids is 

clearly marked by the abandonment of the previous silicone injection systems inside the ear canal, to give way 

to new measurement technologies with laser scanning. The otoscan are non-invasive and clean systems with no 

risk of damage to the tympanic membrane due to silicone. In addition, it allows a digital visualization on the 

screen through the "preview", to check if the sizes and spaces are wide enough or not in the subsequent 

manufacture. 

Other than manufacturers' publications, there are few independent articles by professional audiologists 

who use the devices. For this reason, our audiology work team publishes an update summary every year with the 

experiences and learning we have had and a review of what has been published in previous years.This year's 

report addresses topics such as the pediatric cannula and the legal framework, use on a stretcher, protection from 

strobe light, the technician's work position, its use in Anaplastology, full pinna scanning, and use of 

mannequins/heads in training. 

In addition, a final reference is also made to the indications of Natus on the importance of preventing 

professional risk and the relationship with the investment of the equipment. 
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Discharge of Responsibility: The updates of use and learning explained in this article, are only a working 

guideline that applies and updates our team and in no aspect tries to be a work guide, nor replace the indications 

of the manufacturer of otoscan. Therefore, take them only as explanations based on our long experience, aimed 

at bringing progress and innovation to the daily work in audiology. 

 

• Introduction 
For several years now the 3D laser scanner for copying the shape and measurements of the anatomy of 

the ear, has been showing undeniable advantages over silicone systems, which were used from the second half 

of the 20th century until the first decade of the 21st century. The use of otoscan is widespread in advanced 

hearing clinics, both for its accuracy and efficiency in performing the measurement, as well as for its simplicity 

of use and low risk during the anatomical measurements of the patient. It is a technically very useful and 

practical advance for audiologists. It allows them to scan the ears in order to manufacture earmolds for hearing 

aids, protective earmolds for bathing, anti-noise earmolds and the so-called "invisible hearing aids" (all 

completely inside the ear canal). In addition, the savings in time, materials and costs of production using the 3D 

system make it a differentiating service among hearing centers that apply the latest technologies and 

differentiate themselves by being at the forefront of performance. 

Other health specialties already use the scanner for anatomical measurements (such as in dental clinics 

and anaplastology). However, in Audiology it is representing an absolute change in the way of working, due to 

the high risk of the old system when measuring molds with silicone injected inside the closed cavity of the ear, a 

few millimeters away from the eardrum. Undoubtedly, the risk of injury associated with invasive techniques 

using two-component silicone has been decisive in the rapid development of the laser beam scanner in the 

audiological market. 

The large hearing aid production laboratories are all connected to the internet-based cloud system for 3D 

file exchange (called OtoCloud), to which audiologists upload their virtual measurement scans. It is a highly 

protected system in terms of data and file security, which has also greatly contributed to the development and 

expansion of this novel system. And it adds value for hearing centers because there is no brand bias. No matter 

which manufacturer the audiologists work with first and foremost or what their reference brand is, they are all 

accessible in OtoCloud to produce for professionals any type of 3D earmold they may need. 

Other factors that also influence its success are NO physical contact and the prevention of infections with 

respect to injected silicone; also the possibility of obtaining some "extra" millimeters of depth in the copied ear 

size since it is no longer necessary to place the cotton protector (OtoBlock) that was previously used with 

silicone. Likewise, the virtual "preview" (the digitized model to show the user how the product will look like 
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before manufacturing), has contributed to the evolution of the system to become the preferred system of choice 

in just a few years. 

 

Figure 1  

 

Figure 2 

 

Apart from the publications about the system itself (descriptive) and those published by the 

manufacturers (advertising), we find that publications about the use and application of otoscan by the 

(independent) professionals themselves are still scarce. This is due to its recent development. But those data and 

experiences of real use obtained from private practice become fundamental (because they are independent and 

not financed by the industry itself). These evaluations, articles and information, shared among professionals of 

the sector with their experiences, are the really interesting ones. 

Our team analyzes and updates its learning with real patients on a regular basis every year. And it 

publishes an "annual summary" of what it has learned about otoscan in audiology. These updates (UpDate 2022) 

are totally independent from manufacturers and laboratories and have no funding of any kind, nor sponsorship 

(Legal Warning- Transparecy Law EEC). It is carried out for informational purposes only, for health 

professionals and is available for professional discussion. This compilation article brings together the progress 

of the year 2022 and the learnings of our last years about digital ears scanning, because in the years of 

COVID19 pandemic it could not be done. 

Therefore, this year's summary becomes an important update with respect to previous articles published 

on this topic.
1,2,3 

 

• Body/Update 2022 
The main aspects of "What have we learned about otoscan in 2022 (update)?" are as follows: 

• Pediatric cannula and the legal framework (18 years?).  

• Use of the 3D ear scanner on a stretcher or fully reclining chair (180º).  

• Protection against strobe light.  

• The technician's standing VS sitting position. 

• Use in Anaplastology.  

• Pinna full scanning concept.  

• Use of mannequins/heads in training. 

 

• Pediatric cannula and the legal framework (18 years?)  

In principle, the equipment is designed by the manufacturer for use with adult patients over 18 years of 

age. This is due to a legal imperative, not a technical difficulty. Whether scanning is technically possible or not 

depends on the diameter of the EAC (External Auditory Canal) in relation to the laser emitting cannula. Thus, 

we can find adolescents of large stature and physical corpulence who have a very wide canal, and on the 

contrary, short adults with a narrow EAC. Therefore, from the technical point of view, it is not a difficulty 

caused by the age that indicates their date of birth, but rather by their anatomical characteristics. 

BUT, the manufacturer of the equipment must somehow safeguard legal liability in the use of the 

equipment. This is why it limits the use to patients of legal age. Note that we are not talking about 18 years of 

age, but the age of majority in each country (between 16 and 21 years of age, depending on the country in 

question). In this regard, we recommend that you consult the article by Ryan Traynor
4
. 

On the other hand, the version with pediatric cannula (so much desired and requested by audiologists to 

the developers of the system for a long time), is an unsuccessful aspiration. Because the difficulty does not lie in 

making the cannula with a smaller diameter (the current one is 3.2 mm = 0.13 inch), but rather in the point of 

coincidence between the emitted light beam and the image capture point of the recording camera. 

Therefore, the current official recommendation (2022) should be to use the scanner only with adults of 

legal age. You know that depending on the size of your patient will be the diameter of your duct, but if you 

perform it under the age of majority in your country, it will always be under your responsibility (nc). 

 

Figure 3 

 

• Use of the 3D ear scanner on a stretcher or fully reclining chair (180º).  

This is an increasingly controversial aspect. Some audiologists who use an otoscope prefer to work with 

the patient in a sitting position. Otologists usually prefer to explore the patient in the 180º lying position, 

because they work with the microscope on a stretcher and thus have both hands free to manipulate it. In our area 
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it is becoming more and more common for otologists to join the work teams within Hearing Centers (especially 

after the COVID era and with the advent of OTC on the horizon), as Hearing Centers have begun a progressive 

escalation of specialization and differentiation, providing more and more services (including otology). Otoscan 

is a direct modifier of workflows, whether you are an Audiologist or an Otologist
5
. As otoscan is increasingly 

incorporated into the list of services offered by advanced Hearing Centers, the controversy is on the table. 

Our Opinion: Whether you are an Audiologist or an Otologist, put the patient in a sitting position when 

you are going to scan the ears. Because, even if the scan is perfect even in decubitus, the horizontality mark 

needs to be very precise. And that accuracy is achieved in the sitting position (which is how the patient will use 

it later). On the other hand, if you perform the scan in the "open jaw" version, it will be more realistic when the 

patient is sitting than lying down. 

 

• Strobe light protection  

Otoscan works by measuring the reflection of light as it when it falls on the curves of the skin of the duct. 

The camera captures and records them and with this builds a 3D image of the anatomy. The light it emits is 

pulsed stroboscopic light. And its laser beam6 is a Type 2 LASER. This means that, in principle, we would not 

need extra protection for its use. Neither protection for the patient, nor protection for the technician performing 

the test. Here we quote verbatim: " ...a class 2 laser is considered safe due to the aversion responses and the 

blink reflex when the laser enters the eye, which will limit exposure to no more than 0.25 seconds (only applies 

to 400-700 nm visible light lasers)
6,7

". 

However, some isolated cases of photosensitivity may be encountered. Which are usually more related to 

the stroboscopic effect than to the laser factor of the system. This is already warned by the manufacturer in the 

user's manual8. In these cases the difficulty, either of the technician or of the patient, is caused more by 

neurological, pseudoepileptic and/or visual convergence problems. The use of protective goggles is not 

considered necessary, so the manufacturer does not include them as equipment or as an accessory. BUT we 

believe that it is advisable to have them in the measuring room (you can keep them stored and use them only 

when necessary). Because sometimes the patient can be restless, worried or maybe they have read incomplete 

information about lasers on the Internet and will ask for them. For those cases, put them on and you will be 

more relaxed and with a feeling of extra protection. Although they do not come with the equipment (in its 

standard configuration), you can easily and inexpensively purchase them at any healthcare provider. 

 

Figure 4 

 

• The technician's standing VS sitting position  

Should the technician stand up and raise the patient's seat, or should he sit and raise his own chair to 

match the patient's height? 

In our opinion, a much better result is achieved with the technician standing. Because he has more 

mobility and freedom in his arms. Because he can more easily turn around the patient. Because he can better 

reposition the patient's head, especially when it comes to doing a complete pinna scanning (see point 2.6 of this 

article). Because when you are standing you have a better chance of reacting to any unforeseen event of the 

patient (sudden movement of the head, feeling of nausea or dizziness). If in the same morning you are going to 

perform scans of large groups (companies, schools, etc.) the working position of the technician's arms and neck 

become much more important than if it is just an individual scan in your Hearing Center. 

 

• Use in Anaplastology  

A few years ago9, when scanning options were not available, the use of otoscan for scanning pinna was 

more highly valued. Despite this, the accuracy achieved with otoscan is still highly valued for use in aesthetic 

scans of the pinna area. This is mainly due to the ease of capturing details and areas with nooks and crannies. 

 

• Pinna full scanning concept  

Although in the manufacturer's product description, and in all their educational and training videos, the 

ear scan is explained as a scan using only the canal and concha part, our advice is that the entire pinna should be 

scanned, whenever possible. When a patient is shown on the screen (which should be large) the scan of his ear 

canal, the patient does not get to visualize his entire pinna. Because of this, he/she does not understand which 

part of the ear is being shown. In addition, as it is a 3D spatial visualization, the patient does not perceive in 

which position in space he should imagine it. Therefore, it will be difficult for him to understand the 

audiologist's explanations about the size or shape of his canal and his future hearing aid or earmold. To illustrate 

this, see figure 5 showing both options, where the full pinna is clearly more understandable. 
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Figure 5 

 

• Use of mannequins/heads in training  

Although the scanning technique itself is simple, it is a process that must be practiced progressively. 

Inexperience or lack of habit in scanning can become a major obstacle when we move on to performing it on a 

real patient. Manufacturers provide training software divided into chapters and with a reward system that scales 

gradually that is performed with a rubber ear on a metal training pedestal. This system is very useful and 

recommended. BUT besides that, if you are in charge of trainees, or younger audiologists with less experience, 

or even if you need to practice yourself to stay in the habit and be well trained, the use of dummies and training 

heads is highly recommended. They are available in various sizes and with different applications. The logical 

order would be ear on metal pedestal, large head, small head, full torso of mannequin and finally real patient. 

 

Figure 6 

 

Finally, we leave you here some reflections that are not of a technical nature, but cover the 

professional/sectorial scope, extracted from the messages that Natus, as a supplier of ear scanners, highlights on 

its website10 through the article by Ryan Traynor
4
 mentioned above: 

 

" (verbatim quote): ...considering the legal risk of traditional silicone ear impressions, the possible costs 

of malpractice, and even a professional’s career, the cost of a scanner is minimal compared to the 

benefits it offers. The equipment will pay for itself, in convenience, patient comfort, reduced risk, and 

product quality, truly differentiating the premier clinics from those still operating with 20th-century 

procedures. " 

 

"(verbatim quote): ...after some time, when scanners are in use everywhere, using a traditional ear 

impression technique will not be best practice. Not using a scanner will reduce the patient’s impression 

of the skills and capabilities of the hearing care professional. " 

 

"(verbatim quote): ...from a practice management and marketing standpoint, 3Dscanning technology has 

become a no-brainer in terms of convenience, patient comfort, risk and liability, and product quality—

truly differentiating premier clinics from those still operating with 20th-century procedures." 
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Figure 1 (+5mm difference using otoblock or digital mould) 

 
 

Figure 2 (digital preview of the final result that will be obtained) 
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Figure 3 (cannula tip size compared to video otoscope) 
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Figure 4 (green laser protection glasses up to 1400nm and brown laser protection glasses up to 1700nm) 
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Figure 5 (scan of the complete pinna and VS with only concha and canal) 

 
 

Figure 6 (training dummies and training heads) 

 


