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Short Communication

IntroductIon

Ear surgeons are increasingly concerned about protecting 
the chorda tympani nerve while avoiding injury to the 
facial nerve during cochlear implant surgery. The chorda 
tympani nerve is the sensory branch of the facial nerve and 
carries taste information and general sensation (e.g., pain 
and temperature) from the anterior two‑thirds of the tongue. 
It supplies efferent vasodilator fibers to the tongue and 
secretomotor fibers to the salivary glands in the floor of the 
mouth and parotid gland.

The chorda tympani nerve is the largest branch of the 
facial nerve in the intrapetrous compartment; it splits from 
the facial nerve just before it exits via the stylomastoid 
foramen. It arises below the nerve to the stapedius and 
traverses anterosuperiorly via the posterior canaliculus, 
usually accompanied by the posterior tympanic branch of the 
stylomastoid artery. This canaliculus opens into the middle 
ear cavity through an aperture situated at the junction of 
the posterior and lateral walls of the tympanic cavity. This 
opening lies just medial to the fibrocartilaginous annulus, 
and the posterior canaliculus is roughly 0.5 mm in diameter.

The chorda tympani nerve courses through the middle ear 
and is thus susceptible to damage during ear surgeries, such 
as stapedectomy[1] and cochlear implantation.[2] Following 
chorda tympani nerve damage, taste buds disappear from the 
denervated side of the tongue[3] and taste loss or distortion 
can occur. Although the peripherally injured chorda tympani 
nerve usually regenerates to successfully reinnervate taste 
buds within several weeks,[4] persistent dysgeusia (i.e., taste 
alteration) can last for months or years[5] and may indicate 
alterations in central nervous system (CNS) function.

Loundon et al.[6] reported that facial and chorda tympani 
nerve injury occurred in 1 of 434 (0.23%) cochlear 

implantation surgeries. Of the 1402 cases from Department 
of Otorhinolaryngology Head and Neck Surgery of Beijing 
Friendship Hospital, temporary facial nerve injury was noted 
in 4 (0.28%) cases, and injury to the posterior wall of the 
external auditory canal was reported in 14 (0.99%) cases.[7] 
Here, we described our experience regarding performing 
cochlear implantation surgery in 180 patients with a profound 
sensorineural hearing loss by affixing the facial and chorda 
tympani nerves to the bony wall to maintain their integrity.

Methods

Subjects
From February 2013 to April 2014, 180 patients (180 ears, 
116 males and 64 females) with profound sensorineural 
hearing loss underwent successful cochlear implantation 
with no damage to the chorda tympani nerve in Department 
of Otorhinolaryngology Head and Neck Surgery of Beijing 
Friendship Hospital. All the patients in this study provided 
the written informed consent. The study has been approved 
by the Research Ethics Committee of Beijing Friendship 
Hospital (BJFH‑EC/2013‑075). The age range was from 
3 to 21 years, and the average age was 13.8 years. All 
patients presented with hearing loss, including five patients 
who previously suffered from common cold and high fever, 
and three patients with a history of umbilical cord around 
the neck in the 35th week of gestation who were delivered 
via cesarean due to placenta previa. None of the patients 
had residual hearing with type A tympanogram, a stapedius 
muscle reflex in tympanometry, or otoacoustic emissions. 
All patients had worn hearing aids for at least 6 months 
but did not obtain any benefit. Twenty‑six patients were 
implanted with Cochlear CI24R CA implants (COCHLEAR, 
Australia), and the other 154 patients receiving MED‑EL 
Pulsar implants (MED‑EL, Austria). All patients underwent 
temporal bone computed tomography (CT) and magnetic 
resonance imaging (MRI)scans before surgery.
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Surgery
Routine mastoidectomy was performed to expose the 
eminence of the horizontal semicircular canal and the 
short crus of the incus. As a marker of the short crus tip of 
incus, the beginning of the chorda tympani was identified 
1 mm behind the tympanomastoid fissure, which was 
8 mm away from the short crus sharp of incus. Then, 
the full length of the  chorda tympani was revealed with 
approximately 1 mm of bony wall below the short crus tip. 
The vertical part of the facial nerve was revealed in the 
same step [Figure 1]. If the facial recess width was <1 mm 
at the plane of the round window, the  chorda tympani 
nerve was separated with a 1‑mm diameter diamond burr 
and then suspended [Figure 2a]. Next, the  chorda tympani 
nerve was anteplaced and adhered to the posterior wall of 
the external auditory canal with medical glue [Figure 2b]. 
The width of the facial recess was enlarged at the level of 
the round window [Figure 2c]. Then the facial recess was 
opened, and the round window niche was exposed. The 
niche was removed, and the round window membrane was 
observed. The cochleostomy was drilled in the promontory, 
anteroinferiorly to the membrane of round window to 
enter the scala tympani where the electrode was inserted. 
Small pieces of temporalis muscle were used to seal the 
cochleostomy port. Finally, neural response telemetry and 
electrode impedance were assessed.

Taste sensation test
The taste sensation scores were divided into five grades, from 0 
to 4, for evaluating the change of four taste sensations (sweet, 
sour, salty and bitter): 0 means no taste sensation; 1 means 
only 30% of the taste sensations; 2 means 60% of the taste 
sensations; 3 means 90% of the taste sensations; and 4 means 
all four taste sensations are normal. All patients completed 
taste tests (sweet, sour, salty, and bitter) before surgery, 1 day, 
and 4 weeks to 1 year after cochlear implantation. The scores 
of the taste sensation were compared pre‑ and post‑operatively.

Statistical analysis
The scores of the taste sensation were shown as 
mean ± standard deviation (SD). The paired rank sum test 
was used to compare the average pre‑ and post‑operative  
taste sensation scores in 180 cases. A P < 0.05 was considered 
as statistically significant. Statistical analysis was carried out 
with SPSS 15.0 (SPSS Inc., Chicago, IL, USA).

results

In the 32 patients with narrow facial recesses, the average 
width at the level of the round window was 0.85 mm. 
The main reason for the narrow facial recess was chorda 
tympani nerve retropositioning. The chorda tympani nerve 
was separated, anteplaced, and adhered to the posterior wall 
of the external auditory canal with medical glue to maintain 
its integrity. The facial and chorda tympani nerves were 
revealed with approximately 1 mm of bony wall below the 
short crus tip, which allowed the chorda tympani nerve 
to be kept intact in 148 patients with normal‑width facial 
recesses.

None of the 180 patients experienced postoperative 
complications including injury of the facial or chorda 
tympani nerve or damage to the posterior wall of the 
external auditory canal during the 1‑year follow‑up 
period.

The average pre‑ and post‑operative taste sensation scores 
in 180 cases was 3.98 ± 0.15 and 3.96 ± 0.19, respectively, 
without significant difference (P = 0.083).

Figure 1: The short crus tip of the incus is a useful marker indicating 
the chorda tympani nerve and remaining bony wall (approximately 
1‑mm thick).

Figure 2: (a) The width of the facial recess is <1 mm at the plane of the round window. The chorda tympani nerve is separated with a 1‑mm 
diameter diamond burr. (b) The chorda tympani nerve is anteplaced and adhered to the posterior wall of the external auditory canal with medical 
glue. (c) The width of the facial recess is enlarged at the level of the round window.
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dIscussIon

Hamamoto et al.[8] suggested that the line connecting the CT 
nerve with the round window passed through the posterior 
wall of the external auditory canal in 92.3% of individuals, 
and this characteristic could be useful for preventing CT 
nerve injury during surgery. But there are a large number 
of CT nerve variations. In some patients, it may arise from 
more proximal portion of facial nerve, even close to the 
geniculate ganglion. The length of the posterior canaliculus 
is also highly variable, ranging from 3 to 14 mm. In 10% 
of individuals, there may not be a posterior canaliculus at 
all in approximately 10% of individuals; rather, it could 
be replaced by a groove.[9] In our study, the facial recesses 
narrowed for chorda tympani nerve retropositioning in 
32 patients.

Taste is mediated by three cranial nerves: The sensory 
component of the facial nerve, glossopharyngeal nerve, and 
vagus nerve. The chorda tympani nerve is one of the three 
cranial nerves involved in transmitting taste fibers from the 
anterior two‑thirds of the tongue. The mechanism of taste 
sensation is rather unique in that it involves a complicated 
feedback loop, with each nerve acting to inhibit signals 
from other nerves. The chorda tympani nerve exerts a strong 
inhibitory influence on other taste and pain fibers from 
the tongue. When the chorda tympani nerve is damaged, 
its inhibitory function is disrupted, disinhibiting the other 
taste fibers.[10] chorda tympani nerve injury may induce 
glial responses at primary nerve terminals in the CNS.[11] 
Usually, microglial cells respond first, which in turn induce 
astrocytic responses.[12] As the resident immune cells of the 
CNS, microglia continually surveys the environment with 
highly mobile processes and quickly detects and responds 
to disturbances.[13‑15] Damage to the chorda tympani nerve 
results in central glial responses, which may influence 
long‑lasting taste alterations following chorda tympani 
nerve lesion.[16] This glial activity might also affect nearby 
trigeminal fibers, which could explain the tingling or 
burning sensations reported following chorda tympani nerve 
damage.[17]

Michael and Raut[18] reported that taste disturbance is more 
likely when the chorda tympani nerve is stretched rather than 
divided. Division of the chorda tympani nerve seems to have 
minimal effect on taste perception. Taste sensation from the 
taste buds is also supplied by the greater petrosal, vagus, and 
glossopharyngeal nerves, and it has been reported that cutting 
the chorda tympani nerve may abolish some inhibition of the 
glossopharyngeal nerve.[19,20] Taste disorders after middle ear 
surgery are mostly transient, even when the chorda tympani 
nerves are bilaterally sectioned. In contrast, bilateral chorda 
tympani nerve lesions may lead to severe, persistent, and 
distressing xerostomia. Based on this neglected aspect of 
chorda tympani nerve function, Guinand et al.[21] emphasized 
the importance of preserving the chorda tympani nerve 
whenever possible. In our study, the CT nerve was suspended, 
anteplaced, and adhered to the posterior wall of the auditory 
canal to enlarge the facial recess in 32 patients with narrow 

recesses. The full length of the chorda tympani nerve was 
revealed with approximately 1 mm of bony wall below the 
short crus tip, which allowed us to keep the chorda tympani 
nerve intact in 148 patients with normal‑width facial recesses. 
No change in taste sensation was identified compared with 
preoperative evaluation results.

In conclusion, our identification method successfully 
preserved chorda tympani nerve structure and function 
and did not lead to taste loss during cochlear implantation 
surgery. The chorda tympani nerve may be a useful marker 
for positioning the facial nerve and keeping the posterior 
wall of the external auditory canal intact.
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