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ABSTRACT​  

Biofilms in a cochlear implant can lead to severe intracranial complications like meningitis, and it can cause implant failure, 
thus requiring an explant, leading to financial and social loss. Meticulous sterility in the intraoperative period and proper 
hygiene in the postoperative period need to be emphasized in a cochlear implant Patient. We report a case of a 4-year-old girl 
child who presented with recurrent episodes of wound dehiscence through the cochlear implant site following the 
asymptomatic period after a course of antibiotics, and finally treated with debridement and flap reconstruction under general 
anaesthesia. We sought to use novel agents with antimicrobial activity in addition to debridement, vascularized soft tissue 
cover, and oral rifampicin after surgery. The child underwent serial surgeries, and finally, the use of medical grade Manuka 
honey and rifampicin demonstrated a successful response to biofilm up to a two-month follow-up period. This case revealed 
that biofilm is primarily a surgeon's diagnosis. 
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INTRODUCTION​
Biofilms can be a severe hazard as they are challenging 
to diagnose microbiologically or pathologically. 
Biofilms in cochlear implants are rare, with an 
incidence of up to 1.7-4.1%.1-2 Very few patients with 
cochlear implants might face the problem and present 
with recurrent wound site infection, which is 
challenging to diagnose and thus necessitating 
exploration of the wound, serial debridement and may 
require some agents other than conventional antibiotics 
to combat with the nuisance caused by biofilms. The 
need for an explant can be accountable to despair in a 
child's life and a huge amount of economic burden to a 
family and country. 
Biofilm in an implant is one of the differentials in an 
implanted recipient when the patient presents with  

 
wound dehiscence through the implant site, exposing it  
with minimal signs of inflammation and fever episodes. 
Biofilms are constantly evolving and diverse 
communities of organisms. The protective matrix that 
the bacteria create and excrete securely binds the 
biofilm to a living surface. Compared to planktonic 
cells, biofilm communities have additional resistance 
mechanisms, which hinder treatment options and 
promote the spread of infections. Quorum sensing, 
adverse environmental circumstances, nutritional 
availability, hydrodynamic conditions, cell-to-cell 
communication, signaling cascades, and secondary 
messengers are some of the factors that cause and 
control the process of biofilm formation.3 We report a 
case who presented with biofilm in a cochlear implant.  
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CASE PRESENTATION 
A 4-year-old child presented to the Department of 
Otorhinolaryngology with bilateral prelingual deafness 
with no significant prenatal, perinatal, or postnatal 
history. The syndromic evaluation did not reveal any 
other associated medical condition, and there is no 
history of prelingual deafness in up to the child's 
3rd-degree relatives. She did not receive any formal 
education. Her social and motor milestones were 
age-appropriate. However, the child's hygiene condition 

was poor. Pneumococcal and meningococcal 
vaccination was completed before surgery, apart from 
the child's routine immunization. She underwent right 
cochlear implantation in May 2023. Post-surgery, there 
were signs of a lack of hygiene at the wound site. She 
was conservatively managed (oral antibiotics) only to 
subside symptoms till July 2023, when the child again 
presented with wound dehiscence exposing the 
receiver-stimulator component of a cochlear implant 
(Figure 1A) 

 

Figure 1: Skin and radiological images of the patient. 1.5 x 2 cm2 epithelial abrasion in right postauricular region exposing the 
implant in July, 2023 (A), wound discharge with wound dehiscence in December, 2023 (B); High resolution computed tomography of 
temporal bone revealing axial showing electrodes in middle ear going to right cochlea with reduced mastoid air cells on right side (C, 
D).  
 

 

 

 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 
 
 
 

 
 
 

 
 
 

 

 
 
 
 
 

 
 
   
 

 
 
 
 
 
 
 
 
 

Figure 2: Timeline showing series of chief complaints of the patient at different periods of time 
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After unsuccessful attempts to debride and close the 
wound with secondary suturing (July 2023) and local 
flap (December 2023), she again presented with wound 
dehiscence through the implant site (Figure 1B) along 
with fever episodes in January 2024, for which another 
flap was required along with debridement in January 
2024. The timeline showing a series of chief complaints 
at different periods is mentioned in Figure 2. 
Routine blood investigations revealed only an elevated 
total leucocyte count (up to 21,000/cmm). Multiple 
culture & sensitivity (C/S) specimens from the 
discharge as well as the intraoperative tissue at the 
wound bed did not reveal any organism except one in 

December showing Methicillin-sensitive 
Staphylococcus aureus sensitive to clindamycin, 
erythromycin, and vancomycin which also coincided 
with raised leucocyte count (19,000/cmm).  
C-reactive protein and procalcitonin were also mildly 
elevated. When the patient had fever spikes in January 

2024, contrast-enhanced computed tomography of the 
head and high-resolution computed tomography 
(HRCT) of the temporal bone were made to rule out 
meningitis and see the position of electrodes of the 
implant, which revealed normal findings (Figure 1C-D).  
Histopathological findings of wound bed tissue showed 
features of chronic inflammation, but no organism was 
detected in various stains (Figure 3A-B). The initial 
differential diagnosis in June 2023, when the patient 
presented with serous discharge from the wound site 
with intermittent, low-grade fever episodes one-month 
post cochlear implantation, was surgical site infection 
(SSI). Skin dehiscence secondary to foreign body 
reaction (suture, gauze piece, the implant itself) was 
also considered due to recurrent wound gaping with 
serous discharge and a history of fever, but there was 
no erythema, tenderness, or redness. 
 
 
 

 

Figure 3: Histopathological, Intra-operative, and post-operative skin findings. H&E stained tissue preparation showing inflammatory 
cells - eosinophils, plasma cells, lymphocytes but no granuloma, malignancy seen (A); Gram staining showed no bacteria (B); 
Intra-operative finding of slimy layer (Blue arrow) of biofilm beneath the receiver-stimulator (Yellow arrow) part of cochlear implant 
(C); Image captured on post-operative day 50 following the last surgery with healthy post-operative wound site and no signs of 
inflammation. 
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As there were intermittent healing periods after the 
antibiotic course and no typical yellowish pus 
discharge/sinus tracts, tubercular wound infection and 
SSI due to actinomycosis were ruled out on clinical 
grounds. Temporal bone bacterial or fungal 
osteomyelitis was considered due to the involvement of 
subperiosteal bone below the implant without cervical 
lymphadenopathy but excluded due to the lack of 
characteristic pain and the localized nature rather than 
extensive involvement. Skin dehiscence due to biofilm 
formation at the implant site was our intraoperative 
diagnosis after exploration to find a thick, slimy layer 
beneath and above the implant receiver-stimulator. 
In July 2023, the child underwent debridement with 
secondary suturing of the wound site under general 
anaesthesia. She was asymptomatic for four months 
and again presented with discharge, a wound gaping 
with the exposed implant, in December 2023. This time, 
debridement and anteriorly based temporoparietal flap 
(blood supply being superficial temporal artery) were 
done. Intra-operatively, a thick, slimy biofilm layer was 
found above and below the implant receiver-stimulator 
(Figure 3C). This was removed and sent for C/S and 
HPE. The receiver-stimulator of the implant was also 
cleaned with 10% betadine solution and normal saline 
solution for 30 minutes. Drilling the bone beneath and 
creating a new well posteriorly for the 
receiver-stimulator of the implant was done. The child 
was now started on injection vancomycin as one C/S 

was positive for Staphylococcus aureus. Empirically, 
rifampicin (10 mg/kg/day) was also started 
simultaneously, as the child had previously been kept 
on multiple conventional antimicrobials, which did not 
completely resolve the infection. One month later, the 
wound again dehisced and was taken up for another 
surgery. This time, along with debridement and another 
posteriorly based occipital flap (blood supply being 
occipital artery) was done. The receiver-stimulator was 
washed with betadine and normal Saline and then 
painted with medihoney. The patient was continued 
with rifampicin with a plan to stop after a total duration 
of 6 months. Intraoperative Neural Response Telemetry 
showed functioning electrodes. The patient is presently 
asymptomatic with a healthy wound site until two 
months of follow-up (Figure 3D).  There are no fever 
episodes; the child is playful and can do routine 
activities. She is attending her postoperative speech 
and language rehabilitation courses. Detailed follow-up 
is further required to ensure this case is a success. 
 

DISCUSSION  
This case was a young girl with repeated head & neck 
surgeries with wound dehiscence.  Biofilm in the 

cochlear implant was later proved as the cause. Biofilm 
infections can be challenging to diagnose routinely, and 
to date, no standard diagnostic protocol is confirmatory 
to detect biofilm. Studies have shown biofilms using 
histochemistry and immunohistochemistry together.4 
Hematoxylin-eosin staining of surgical specimens is 
considered a method for detecting bacterial biofilm in 
chronic infectious disease.5 In resource-constraint 
settings, sophisticated tests might not be available to 
detect biofilms microbiologically and 
histopathologically. However, knowing its presence is 
important for clinicians to start appropriate antibiotic 
therapy.   
Conservative management efforts would be ineffective 
unless biofilm is removed from the implant surface. 
Powerful combination therapy to quickly and efficiently 
lower biofilm levels in wounds, which in turn lowers 
inflammation, reactive oxygen species, and protease 
activity, includes debridement in concert with the most 
effective anti biofilm treatment.6 Prophylactic 
perioperative antibiotics should be given to patients, 
and in cases where there are underlying medical 
comorbidities, long-term antibiotics should be taken 
into consideration.7 Despite adequate peri and 
postoperative antibiotics, in the present case, the 
patient failed to show complete recovery. 
In pediatric cochlear implants, longer operating times 
and younger ages raise the risk of SSI substantially.8 A 
foreign body or hypersensitivity reaction in the form of 
giant cells and lymphocytic cell infiltration is common 
after cochlear implantation and may be one possible 
cause of failure.9 In a case of biofilm associated 
cochlear implant, following debridement, injection of 
piperacillin and amoxicillin-clavulanate for ten days, 
followed by oral rifampicin (10 mg/kg/day) for six 
months was given to salvage cochlear implant 
following which no indications of infection a year 
following the procedure was observed except 1 out of 5 
patients for whom cochlear explant was required.10 
Biofilm research can benefit from identifying genes 
involved in biofilm formation and evaluating gene 
expression due to drugs' antibiofilm and anti-bacterial 
activity.11   

Pseudomonas aeruginosa and Staphylococcus aureus 
have different capacities for biofilm formation on 
different cochlear implant materials depending on 
whether bioactive glass (BAG) is present. Biofilm 
morphology is significantly altered by applying BAG, as 
evident from scanning electron microscopy studies.12 

In a cochlear implant child, when an antibiotic 
treatment seems to be working, recurrent infections 
should prompt the doctor to check for an underlying 
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immunodeficiency.13 However, in the present case, the 
child had no known underlying immunodeficient 
condition.  Vancomycin, clindamycin, cephalothin, 
teicoplanin, and ofloxacin generally showed less killing 
power in biofilms than fosfomycin, erythromycin, 
rifampicin, and tetracycline.14 The polysulfobetaine 
methacrylate/polydopamine (Copper) / PSB/PDA(Cu) 
coating with remarkable biocompatibility in both in 
vitro and in vivo studies on cochlear implants having 
anti-inflammatory, potent anti-bacterial, and 
anti-biofilm characteristics was proven to be a 
particular anti-bacterial tactic to improve the 
performance of cochlear implants.15 Previously, the 

biofilm by methicillin-sensitive Staphylococcus aureus 
isolates formed in the cochlear implant was found to be 
susceptible to hydrogen peroxide, terpinen-4-ol, and tea 
tree oil even after a brief contact.16 Biofilms can be 
eliminated with readily accessible polyhexanide and 
betadine surfactants.10  
In evidence-based medicine specific to cochlear 
implants, Manuka-type honey has shown to be an 
effective topical treatment for chronic wound 
infections because it may be utilized to destroy 

Staphylococcus aureus and Pseudomonas aeruginosa. 
Manuka-type honey can destroy this organism's 
biofilms because it includes one or more substances 
besides sugar and methylglyoxal, like low pH, hydrogen 
peroxide, phenolics, and other unidentified 
substances.17 In our institute, a pilot study was 
conducted from November 2017 to September 2018 on 
20 patients of otitis externa where the patient's ear was 
packed with umbilical tape impregnated with around 
3–4 ml of Manuka honey gel (Medihoney gel), following 
which pain score and canal edema were found to 
decrease significantly.18 Various Indian articles 
supported the use of Manuka honey in biofilms as a 
promising material for chronically discharging wounds, 
but no such article specific to cochlear implants has 
been found.19-21 Soft tissue reaction may arise from 
implant, surgeon, or patient-related factors. The 
thickness and form of the skin flap have been identified 
as key risk factors for this. A tiny skin flap is required 
since a thick one cannot hold an external device in 
place via magnetic force. Most implant manufacturers 
recommend that this thickness should not exceed 6 
mm. One of the leading causes of the wound's eventual 
disintegration is the excessive thinning of this flap.22 A 
crucial component of cochlear implant surgery is 
maintaining complete sterilization; any failure to do so 
may result in infection, which may subsequently 
progress to skin necrosis and eventual explantation. 
There is published research on extrusion caused by 

silicone and platinum allergies and foreign body 
response.23,24 Failure to maintain proper hygiene at the 
postoperative wound site and excessive sweating may 
have led to biofilm formation in our case. 
Given the high cost and probable side effects of 
cochlear implant replacement, including discomfort 
and social isolation, more research should be done to 
prevent and treat biofilm-mediated cochlear implant 
infections. Financial challenges prevent us from getting 
new implant devices in our Indian setup, which is 
concerning when patients have auditory loss. 
Simultaneous application of ultrasound and increased 
oxygen tension have also been advocated to eradicate 
biofilms.25,26 In the era of state-of-the-art technology 
where multiple implant and prosthetic surgeries are 
being done, more research on the relationship of 
hygiene with implant biofilm and a diagnostic protocol 
for biofilms is needed. 

 

CONCLUSION 
In a cochlear implanted child, counselling regarding 
maintenance of proper hygiene at the wound site 
should be done; otherwise, it can lead to surgical site 
infection and biofilm formation, causing serious 
complications like meningitis and explantation of the 
implant. Once a biofilm has been suspected, the use of 
novel agents like Manuka honey, tea tree oil, and 
surgical debridement should be considered. Biofilm is 
primarily a surgeon's diagnosis; a slimy gel-like layer in 
the implant bed should lead the surgeon to 
communicate inter-departmentally to detect organisms 
causing biofilm to start targeted antibacterial therapy. 
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	INTRODUCTION​Biofilms can be a severe hazard as they are challenging to diagnose microbiologically or pathologically. Biofilms in cochlear implants are rare, with an incidence of up to 1.7-4.1%.1-2 Very few patients with cochlear implants might face the problem and present with recurrent wound site infection, which is challenging to diagnose and thus necessitating exploration of the wound, serial debridement and may require some agents other than conventional antibiotics to combat with the nuisance caused by biofilms. The need for an explant can be accountable to despair in a child's life and a huge amount of economic burden to a family and country. 
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