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Abstract 
 

Background: Skin flap failure is a significant, though relatively uncommon complication of cochlear implant 
surgery. To achieve a good surgical result, a proper plan to locate the prospective implant is required. Thus, a 
new design of flap was evaluated in this regard. 
 
Methods: Two hundred and eleven consecutive children undergoing cochlear implantation in Baqiyatallah Co-
chlear Implant Center were compared with 75 cases who were operated through the classic “C shaped” fashion 
from Jul/14/2007 to Feb/14/2009.  
 
Results: There was one case of flap necrosis in the classic approach but there were no major flap complications 
in “new” design, also keloid formation as a minor complication was rare in the “new” method.  
 
Conclusion: The “new” design is easier to apply with fewer complications, so it can be recommended in children 
undergoing cochlear implantation. 
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Introduction 
 
Prevention of scalp flap complication starts with a 
good flap design which should have adequate arterial 
supply, venous drainage, enough field exposure and 
coverage. To our knowledge, the blood supply to the 
field area involves mainly 3 branches off the external 
carotid artery including the post auricular, occipital 
and superficial temporal arteries (Figure 1). Venous 
drainage parallels with the arterial supply and gravity 
which facilitates this drainage. The incisions which 
impede arterial supply or gravitational venous drain-
age or cross the electrode and the receiver have the 
chance to break and fail short after the operation. 
Flaps that are too thick will impede electrical trans-
mission and very thin flaps may erode under prosthe-
sis or magnetic pressure, so flap thickness should be 
taken into consideration as an important item in chil-
dren’s surgical planning. In kids who have a thin 

scalp, elevation of the periosteum along with the skin 
may protect the flap from the failure which may occur 
due to the implant pressure. Eliminating the large 
flaps avoids devascularization and minimizes the op-
portunity of flap infection or necrosis. 
 

 
Fig. 1: Vascular supply to the auricular area. 
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According to the recent literature, the most fre-
quently reported major cochlear implantation complica-
tions are related to the flap design. It also must be men-
tioned that the wound infection is reported in about 2-
5% of the cases1-3 undergoing conventional flaps. Most 
of the different incisions recommended for cochlear im-
plantation were reviewed. The, ''J-shaped'', ''Straight''4, 
''lazy S''5, ''endomeatal''6, ''anteriorly based C-shaped'', 

''inverted U-shaped''  and ''Hockey stick''7 incisions were 
analyzed for their advantages of  blood supply and cos-
metic incision line8 (Figure 2 and 3).  
 
 
Materials and Methods  
 
In Baqiyatallah Cochlear Implant Center from 

 
Fig. 2: Conventional flap designs (Cochlear implants: Principles and Practices , Lippincoth William & Wilkins, 2000; 
p. 195.). 
 
 

 
Fig. 3: Classic “C” shaped, ''new'' and “Hockey stick” flap designs (Surgery of the ear, 5th ed. B & Decker, 2003; p. 593.) 
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Jul/14/2007 to Feb/14/2009, 286 consecutive cases of 
children's cochlear implants were performed using 
Nucleus 24® and Nucleus freedom® (Cochlear Co.) 
by the author. The age range was limited to 1-6 years 
with 64% between 2-4 years and an equal distribution 
between male and female. In the first 75 patients, the 
classic “C”7 incision was used. After having a 
dreaded explantation due to flap necrosis in one case 
and the claims for knowing the cosmetics effects of 
the ''classic'' incisional line and occasional keloid 
formation, the ''classic'' flap was converted to the 
''new'' above mentioned design. Baqiyatallah Univer-
sity Review Board for Medical Ethics approved the 
above mentioned work to be conducted in Baqiyatal-
lah Hospital by the author in Jan/10/2008. 

In ''new'' design, a cutaneus incision was carried 
out into the post auricular groove from the lowermost 
point of the pinna to the uppermost part of this sulcus. 
Then, according to the temporal line, it extends up-
ward and backward to pass about two centimeters 
while keeping the periosteum intact (Figure 3). This 
incision prevents cutting off the trunk of the feeding 
vessels. Anteriorly based periosteal flap would be 
developed from one centimeter behind and under-
neath the skin incision to guaranty a good coverage of 
the receiver, the electrodes and the incision line. 
Through the above incision and proper exposure, 
simple mastoidectomy and a proper well for the re-
ceiver would be carried out through tangential drilling 
under the periosteum. After the introduction of the 
implant device, the accurate tensionless closure of the 
periosteum would be performed, using absorbable 
sutures. The skin was then closed in two separate lay-
ers and a light mastoidectomy dressing would keep 
the skin flap and consequently prevents formation of 
hematoma collection. 
 
 
Results 
 
In the recent series of 211 cases, no major cutaneus 
infection or failure happened. All the patients`s fam-
ily were satisfied about the cosmetic outcome of the 
new incision. Subcutaneous fluid collection or other 
minor complications did not occur. In the classic “C” 
shaped series, a child with ectodermal dysplasia de-
veloped severe reaction and flap necrosis, leading to 
rotation advancement of flap and skin graft in revi-
sion surgery and followed by explanation in the next 
intervention to save his life. Also, two cases devel-

oped subcutaneous serum or hematoma collection 
which responded to conservative therapy. All of 286 
cases were treated with ceftrixone® (20 mg/kg, intra 
operatively) that continued for a day after the surgery.  
 
 
Discussion 
 
All of the different incisions advocated for develop-
ment of flaps, have advantages and disadvantages. 
The classic anteriorly based “ C- shaped” flap has the 
advantage of providing complete coverage of the de-
vice without crossing the implant, but this design has 
poor gravity based venous drainage and may lead to 
edema.4 Inverted ''U-shaped'' and ''J-shaped'' flaps 
have the advantage of arterial supply and venous 
drainage but the incision line, crosses the electrode.4 
''straight'', ''lazy S'' and ''endomeatal''  have limitations 
due to crossing the device,9 and  all have some limita-
tions in exposure and application of the device.8,9 The 
classic “C” incision takes the advantage of a good 
blood supply but has a large irregular and poor cos-
metic incision line.9 The “new” incision which is a 
modification of “Hockey stick” has smaller backward 
extension, so has less visible suture line and as ante-
riorly based periosteal flap guaranties secure coverage 
over the device, skin flap failure rate is guessed to be 
lower. The superiority of the ''new'' incision over the 
''classic'' and others consists a complete intact blood 
supply and good soft tissue coverage over the device 
with less visible suture line.  

While having less morbidity associated with the 
procedure, surgical complications such as scalp flap 
deficits, although very rare, but still occur, and exe-
cutions to prevent the known mistakes may reduce 
the risk of flap complications by developing the flap 
designs. Table 1 compares the flap failures of differ-
ent incisions. This ''new'' design is easy to perform 
while provides an appropriate vascular supply, a 
good field of exposure and coverage; without cos-
metic problems. 
 
 
Acknowledgement 
 
This study was conducted in a government supplied 
hospital without any conflict of interest for the au-
thors. 
 
Conflict of interest: None declared. 

  



Flap outcome in C shape incision 
 

WWW.ircmj.com Vol 14 April 2012 221

References 
 

 
 

1 Bhatia K, Gibbin KP, Nikolopoulos 
TP, O'Donoghue GM. Surgical com-
plications and their management in a 
series of 300 consecutive pediatric 
cochlear implantations. Otol Neuro-
tol 2004;25:730-9. [15354004] [doi. 
org/10.1097/00129492-200409000-
00015] 

2 Arnoldner C, Baumgartner WD, 
Gstoettner W, Hamzavi J. Surgical 
considerations in cochlear implanta-
tion in children and adults: a review 
of 342 cases in Vienna. Acta Oto-
laryngol 2005;125:228-34. [15966 
689] [doi.org/10.1080/000164804 
10022895] 

3 Cunningham CD 3rd, Slattery WH 
3rd, Luxford WM. Postoperative in-
fection in cochlear implant patients. 
Otolaryngol Head Neck Surg 2004; 
131:109-14. [15243566] [doi.org/10. 
1016/j.otohns.2004.02.011] 

4 Gibson WP, Harrison HC, Prowse 
C. A new incision for placement of 
cochlear implants. J Laryngol Otol 
1995;109:821-5. [7494112] [doi.org/ 
10.1017/S0022215100131421] 

5 Ray J, Gibson W, Sanli H. Surgical 

complications of 844 consecutive 
cochlear implantations and observa-
tions on large versus small inci-
sions. Cochlear Implants Int. 2004: 
5:87-95.[18792201] [doi.org/10.100 
2/cii.132] 

6 Slavutsky V, Nicenboim L. Prelimi-
nary results in cochlear implant sur-
gery without antromastoidectomy 
and with atraumatic electrode inser-
tion: the endomeatal approach. Eur 
Arch Otorhinolaryngol 2009;266: 
481-8. [18636268] [doi.org/10.100 
7/s00405-008-0768-8] 

7 Glasscock ME 3rd. Expenses keep 
cochlear implants out of reach for 
millions of individuals with profound 
hearing loss in poor and emerging 
countries. Otol Neurotol 2011;32: 
893-4. [21758023] 

8 Leung J, Wang NY, Yeagle JD, 
Chinnici J, Bowditch S, Francis HW, 
Niparko JK. Predictive models for 
cochlear implantation in elderly can-
didates. Arch Otolaryngol Head 
Neck Surg 2005;131:1049-54. [163 
65217] [doi.org/10.1001/archotol. 
131.12.1049] 

9 Stratigouleas ED, Perry BP, King 
SM, Syms CA 3rd. Complication 
rate of minimally invasive cochlear 
implantation. Otolaryngol Head 
Neck Surg 2006;135:383-6. [1694 
9968] [doi.org/10.1016/j.otohns.200 
6.03.023] 

10 Sorrentino T, Coté M, Eter E, La-
borde ML, Cochard N, Deguine O, 
Fraysse B. Cochlear reimplantation 
technical and surgical failures. Acta 
Otolaryngol 2009;129:380-4. [19031 
298] [doi.org/10.1080/00016480802 
552576] 

11 Trinidade A, Rowlands G, Obholzer 
R, Lavy J. Late skin flap failure fol-
lowing cochlear implantation. Co-
chlear Implants Int 2008;9:167-75. 
[18821569] [doi.org/10.1002/cii.365] 

12 Telian SA, El-Kashlan HK, Arts HA. 
Minimizing wound complications in 
cochlear implant surgery. Am J Otol 
1999;20:331-4. [10337973] 

13 O'Donoghue GM, Nikolopoulos TP. 
Minimal access surgery for pediatric 
cochlear implantation. Otol Neurotol 
2002;23:891-4. [12438852] [doi.org/ 
10.1097/00129492-200211000-00014] 

 

Table 1: Sculp flap failure in pediatric cochlear implantation and different flap designs. 
 Author No. of 

cases 
Flap design No. of 

failure 
Percentage 
(%) 

Note 

1 Ajalloueyan M 75 Classica 1 1.3 Kids 
2 Ajalloueyan M 221 ''New'' 0 0 Kids 
3 Bahatia K1 300 ? 7 2 Kids 
4 Arnoldner C2 128 ? 0 0 Kids  
5 Sorrentino T10 487 Endaural 4 1 Kids and adults 
6 Trinidade A11 371 ? 5 1.3 Kids and adults 
7 Telian SA12 116 Standard 6 10.3 Kids  and adults 
 Telian SA12 140 Post auricular 0 0 Kids and adults 
8 Stratigouleas ED9 176 Straightb 0 0 Kids and adults 
9 Calhoun D5 462 Lazy S 14 3 Kids and adults  
10 O’Donoghue GM13 23 Straight 0 0 Kids 
11 Gibson WP4 52 Straight 0 0 Kids 
 Overall 2551  37 1.4  
aclassic is standard “C” shaped post auricular incision, bminimal incision. 


