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Introduction

Cochlear implants have been used to restore hearing in pa-
tients with severe to profound sensorineural hearing loss. 
Since cochlear implantation was introduced, many complica-
tions have been reported after the surgery. The complications 
were classified as either major or minor [1]. Major complica-
tions were those requiring surgical revision or resulting in a 
serious medical condition such as large scalp necrosis, severe 
infection, meningitis, and device failure [2]. Skin flap necro-
sis is one of serious complications because it results in expo-
sure of the implant, thereby requiring explantation. Hemato-
ma formation, infection, and wound dehiscence are common 
causes of flap necrosis [3]. Methylene blue dye has been 
widely used for the localization of the implant site. To date, 
no literature has reported complications after methylene blue 
dye injection. Herein, we report an unusual case of skin flap 

necrosis due to bone marking with methylene blue after co-
chlear implantation.

Case Report

A 55-year-old woman with profound, sensorineural hear-
ing loss underwent cochlear implantation with a Nucleus®24 
contour (Cochlear Ltd., Sydney, Australia). She had a history 
of intracranial hemorrahge for which right pterional craniot-
omy was performed. Preoperative temporal bone MRI and 
CT scans were normal with the exception of microplate and 
screw in the right pterion. The planned position for the re-
ceiver-stimulator was marked using methylene blue. A sterile 
needle was inserted through the skin, until it touched the 
bone. 0.05 mL of methylene blue was then injected. She did 
not undergo skin flap thinning and underwent successful im-
plantation with complete electrode insertion through the co-
chleostomy by way of the facial recess. The cochleostomy 
was sealed with a piece of muscle. The procedure was unen-
ventful, and intraoperative blood loss was minimal. No ad-
verse events were observed during the immediate postopera-
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One of surgical complications in cochlear implantation is the necrosis of the skin flap above 
the receiver-stimulator coil. We present a case of 55-year-old woman who underwent co-
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marking using methylene blue as another possible source of skin flap necrosis in cochlear 
implantation, and surgeons should be aware of this potential complication.
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tive period. However, 8 weeks after surgery, the woman 
presented with a bluish discoloration over the implant site, 
which was consistent with bone marking using methylene 
blue. She was otherwise well with no local erythema, fever, 
or swelling. The lesion developed a progressive thick, blue 
eschar formation and skin flap necrosis (Fig. 1). The flap ne-
crosis did not respond to conservative treatment. There was 

no evidence of any electric or neural dysfunction. 11 weeks 
after surgery, she subsequently underwent wound debride-
ment and skin flap closure; this procedure involved a linear 
skin incision made around the eschar in the postauricular re-
gion. A simple dissection allowed for removal and debride-
ment of the eschar and the necrotic, discolored part of the 
skin and temporalis muscle (Fig. 2). The receiver-stimulator 
was identified and carefully preserved during removal of the 
eschar and soft tissues. The patient received intravenous an-
tibiotics for 3 days and oral antibiotics for 2 weeks as a pre-
cautionary measure. The wound completely resolved after a 
month. The postoperative rehabilitation and implant function 
were excellent. During the 12-month follow-up, no recur-
rence was found.

Discussion

Cochlear implantation has been considered as a safe and 
reliable operation. However, major postoperative complica-
tions can develop in 1.5-8% of patients [4]. Skin flap necro-
sis is one of major complications requiring revision surgery. 
It can be caused by infection, hematoma, shape of the flap 
incision, or other abnormalities. Infection caused by various 
pathogens such as P. aeruginosa is a serious risk factor for 
flap necrosis. The pathogen can induce biofilm formation and 
result in recurrent infections, with the risk of implant extru-
sion [5]. Hematomas occur in the presence of coagulation 
disorders and inappropriate hemostasis. While this complica-
tion can be treated by re-intervention or aspiration, it may 
evolve into flap necrosis [6]. The technique for skin incision 
is a possible predisposing factor of flap necrosis. Smaller in-
cisions with smaller skin flaps are used to reduce vascular 
compromise and minimize the risk of flap necrosis [7]. Thin-
ner soft tissue and skin can also give the potential for flap 
breakdown. In addition, chronic pressure on the overlying 
skin such as using strong magnet can lead to flap necrosis. 
These are more likely to occur in children [8]. The manage-
ment of skin flap necrosis is troublesome and sometimes needs 
multiple surgeries. It is most commonly treated using skin ro-
tation flaps with device explantation [7,9]. This process has 
high morbidity and delays the use of the cochlear implant; 
hence, early recognition and treatment of this complication 
are important.

Methylene blue has been used extensively as a tool to lo-
calize the implant site in cochlear implantation. Methylene 
blue dye is a cationic thiazine that causes toxic effects and lo-
cal inflammation by producing oxides and free radicals [10]. 
This dye also has vasoconstrictive effects by inhibiting the 
nitric oxide-mediated cyclic guanosine monophosphate path-

Fig. 2. Intraoperative finding after eschar removal and debride-
ment. Bluish discoloration is seen in soft tissues over the implant 
site.

Fig. 1. Thick, blue eschar formation is seen in the postauricular 
region. The location is consistent with the site of bone marking 
done using methylene blue.
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way, which is responsible for smooth muscle relaxation and 
vasodilation [11]. Excessive use of this dye, particularly in 
tissues that are poorly perfused, may cause serious skin ne-
crosis.

Moreover, intradermal injection of methylene blue has tox-
ic effects on the local tissue and hence should be avoided [12]. 
Skin necrosis after the use of methylene blue dye has been 
reported in breast surgery. Described lesions range from lo-
calized blue staining, superficial ulceration and flap-site ne-
crosis. Debridement and primary closure were performed for 
the treatemt of partial necrosis and wound dehiscence. How-
ever, the patients with wide skin necrosis underwent removal 
of necrotic tissue and implant, followed by musculocutane-
ous flap reconstruction [10,12,13].

In the present case, the patient did not undergo skin flap 
thinning and did not use strong magnet. However, the patient 
had a history of neurologic surgery that might have caused 
poor tissue perfusion. Therefore, the flap necrosis might 
have developed due to the application of methylene blue to 
the site with poor local blood supply in the post-auricular 
area. During the surgery, blue-stained necrotic muscle and 
soft tissue were observed at the dye injection site. These find-
ings were similar to those seen in the cases of skin necrosis 
by methylene blue toxicity after breast surgery [10]. Wound 
infections are typically characterized by fever, erythema, leu-
kocytosis and purulent drainage and present rather quickly af-
ter surgery [14]. These characteristics were absent in our pa-
tient, and instead, a bluish discoloration developed 8 weeks 
after surgery; therefore we believe that the flap necrosis re-
sulted from the toxic effects of methylene blue dye. More-
over, we cannot completely exclude the possibility of intra-
dermal injection of the dye. In the present case, the onset of 
skin necrosis was relatively late compared with approximate-
ly 1 week in the cases of breast surgery. We believed that the 
early onset of skin necrosis in the cases of breast surgery re-
sults from larger amount of injection volume (3-5 mL) of 
the dye [10,15].

When devascularization of tissues is expected such as re-
vision surgery, prior surgery around temporal bone, thin skin 
flaps and excessive use of diathermy, the application of meth-
ylene blue as a bone marker is thought to be careful. Care 
should be taken to minimize skin complications by injecting 
the dye only above the bone and avoiding intradermal injec-
tion. When there is a suspicion of flap necrosis due to the 
methylene blue application, timely management is necessary 
to avoid progressive flap necrosis and implant extrusion.

We conclude that bone marking using methylene blue in-

jection is another possible source of skin flap necrosis in co-
chlear implantation. Early diagnosis and management is nec-
essary to prevent further skin breakdown and subsequent 
device extrusion.
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