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Complications
The complications after Baha surgery include skin 
reactions, skin overgrowth and flap necrosis. In 
these complications the Linear Incision Technique 
compares well with results reported from other 
Baha surgical techniques as seen in Table 2.
 
Implant loss
In Table 3 we summarize the incidence of implant 
loss in the studies. In total 14 implants were 
extruded, out of the 150 in the Nijmegen study 
during the follow-up period. As shown in Table 3, 
this compares well with the other studies.

Results in children
The incidence of skin reactions are slightly higher 
in the paediatric study and similar results have 
been reported by other studies8,9. When compa-
ring the frequency of implant loss to other repor-
ted paediatric results8, we can see that they are 
similar (refer to Table 4). However, compared to 
studies on adults, implant loss is more frequent 
in children. The authors of the original paper con-
clude that the Linear Incision Technique is useful 
in both children and adults. However, they stress 
the need for frequent follow-ups in children. 

Benefits of Linear Incision Technique
The exclusion of the skin flap avoids the risk of 
flap necrosis, and, in the hands of the experienced  
surgeon, reduces the time in surgery. The 

The Linear Incision  technique
The implant site is positioned 50-55mm from the 
ear canal. A 30mm vertical incision is made down 
through the periosteum at the hairline to expose 
the planned implant site as shown in Figure 1.  
Approximately 10mm of the periosteum is 
removed around the site. The site is drilled and 
the implant is placed.
Around the incision, the soft tissue is manually 
reduced in the area of 60X40mm by tenting with 
skin hooks. As a counter pressure, a finger feels 
for sufficient thinning. 
To further facilitate thinning, the skin is stretched 
along the incision and lifted slightly to achieve 
a flat surface along the area of reduction as il-
lustrated in Figure 2. 
The incision is sutured and compression is applied 
with the healing cap.

Clinical results
Several studies from Nijmegen and other centres 
have been published on the Linear Incision 
Technique1-5. This summary compares the out-
comes of two studies from Nijmegen2,3 to other 
long term results using traditional surgical techni-
ques6-8. We have selected studies with similar 
length of follow-up and number of patients. Note 
that there may be unknown factors influencing 
the outcomes such as the local treatment proto-
col or the mix of indications. A short presentation 
of the studies can be found in Table 1.

technique is relatively simple and the recovery of 
the patients has been uneventful in the reviewed 
studies. Comparing the Linear Incision Technique 
with other reported long-term results shows that 
the outcome is equivalent to other Baha surgical 
techniques. 

Conclusion
 There are specific benefits with the linear techni-
que that should be considered when selecting 
which technique to use. Or as Professor Cremers 
puts it: ”If you complicate your surgery, you will 
have more complications.” 
Materials on the Linear Incision Technique are 
now available from Cochlear.

In this issue:
Exploring the Linear Incision Technique.•	
Reviews of recent Baha articles.•	

Linear Incision Technique  
– Procedure and clinical results

Study incident Nijmegen2 Chester6 Los Angeles7

Implants 150 177 149

Time of follow-up 0-10,5 Y 4-14 Y 0-4 Y

Patient age 4-82 Y 4-85 y 3-88 y

Table 1. Overview of the compared outcome studies.

Complication (%) Nijmegen2 Chester6 Los Angeles7

Skin reaction => 2 21 28 Not 
reported

Skin overgrowth 6,0 8,5 7,4

Flap necrosis 0 2,2 0,7

Table 2. Reported complications.

Implant loss (%) Nijmegen2 Chester6 Los Angeles7

Spontaneous loss 2,0 13,6 0,7

Trauma 3,3 3,9 0

Infection 0,7 0,6 2,7

Chronic pain 2,0 2,3 -

Other 1,4 - -

Total 9,4 20,4 3,4

Table 3. Causes of implant loss.

Implant loss (%) Nijmegen3 Birmingham8

Spontaneous loss 9,3 3,5

Trauma 2,3 2,2

Infection 3,9 8,3

Other 0,8 -

Total 16,3 14,0

Table 4. Causes of implant loss in paediatric cases

Figure 2. Tenting the skin to facilitate soft tissue reduction.Figure 1. Exposing the implant site.

In the early 1990s,  a linear incision surgical technique was developed at the Radboud 

University Nijmegen Medical Centre. This technique simplified implant surgery by doing 

away with the skin flap and reducing surgery  time. This article gives an overview of the 

technique and its clinical outcomes.



Articles
Recent articles are summarized below.

Bone-anchored hearing aid: a single stage 
procedure in children.10

A review of 30 consecutive surgeries in Glasgow on 
children aged 3-15 years* that were fitted with the 
Baha over a period from 1997-2005. All surgeries 
were performed as single stage procedures.

Key statements:
All children in the study had successful •	
osseointegration.
Early complications of infection at the •	
abutment occurred in two children. These were 
successfully treated with topical antibiotic 
ointment.
The main advantage of performing the surgery •	
in a single stage is the avoidance of a second 
anaesthetic for abutment fitting.

Experience with the longer (8.5 mm) 
abutment for bone anchored hearing aid.11

A retrospective case review of 111 patients who 
received the 8.5mm abutment was done. More 
than 90% of these patients received the longer 
abutment as a treatment for persisting soft tissue 
problems. Average follow up was 21 months. 

Key statements:
80 of the 81 patients with significant soft tissue •	
problems that received the longer abutment 
required no further surgical intervention.
Of the patients that had soft tissue overgrowth, •	
29.3% had either partial or complete skin graft 
failure at their primary surgery. There seems 
to be an association between initial skin graft 
failure and subsequent soft tissue problems.
 The use of a longer abutment for patients with •	
soft tissue overgrowth has been successful after 
topical management and surgical intervention 
have failed.  

Patient quality of life with Baha in 
Glasgow: 10 year experience.12

A retrospective study to evaluate the quality 
of life with Baha using the Glasgow benefit 
inventory. 60 patients were identified and a 
questionnaire was sent out. The response rate 
to the questionnaire was 63%

Key statements:
91% of the patients reported that the •	
Baha functioned very well or excellently 
when talking to one person. In a group 
situation this decreases.
75% of Baha users reported their Baha to •	
be generally better than their previous 
conventional hearing aid.
After discontinuing usage of conven-•	
tional hearing aids, 68% of Baha users 
reported a reduction in ear infections due 
to improved ventilation of the external 
auditory canal. 
68% of Baha users reported that their •	
Baha was cosmetically superior and easier 
to handle than their previous device.
The median total Glasgow benefit inven-•	
tory score was +33,3. This score compares 
favourably with earlier published studies. 

Can keratinocytes cause failure of 
osseointegration?13 
This report concerns two implants: one with 
osseointegration failure and the other explanted 
for other reasons. Both implants were examined 
by transmission electron microscopy and 
histopathological analysis. Keratinocytes (basal 
cells commonly found in the outermost layer of 
the skin) were found in the both of the implant-
bone interfaces.

Key statements:
Our findings suggest that keratin may play a •	
role in understanding osseointegration failure.
Activation of keratinocytes may be caused by •	
an infective or inflammatory process of the 
skin flap. Over time, this could lead to bone 
resorption and migration of keratinocytes to the 

”80 of the 81 patients with significant soft 
tissue problems that received the longer 
abutment required no further surgical 
intervention” 11

Q A client would like to listen to her MP3 
player in stereo (Baha on one side and ear-
phone on the other), but the audio adapter 
does not have an input for earphones. Is it 
possible to solve this?

A Yes, this can be achieved by plugging a 
3.5mm stereo splitter (image on right) into 
the MP3 player. Then place the audio adaptor 
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bone-titanium interface. 
One must question whether keratinocytes •	
cause osseointegration failure or whether they 
are a by-product of this process. How and why 
keratinocytes implant at the bone-titanium 
interface can only be hypothesised.  

* In the U.S. the FDA has cleared implantation for 
children aged 5 and older. 
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in one of the outlets and the headphone in 
the other. You can buy the splitter in any 
electronics store. 
Answer by André Sadeghi, Cochlear.

3.5mm stereo splitter


