
OR I G I N A L R E S E A R CH

Chorda tympani nerve course and feasibility of its
preservation during atresiaplasty for congenital aural atresia

Eun-Kyeong Yeon MD1 | Min-Kyu Kim MD2 | Se Yeon Im MD2 |

Da Beom Heo MD2 | Seong Jun Moon MD2 | Jin Woong Choi MD, PhD2

1Department of Pediatrics, Chungnam

National University College of Medicine,

Daejeon, South Korea

2Department of Otorhinolaryngology—Head

and Neck Surgery, Chungnam National

University College of Medicine, Daejeon,

South Korea

Correspondence

Jin Woong Choi, Department of

Otorhinolaryngology, Head & Neck Surgery,

Chungnam National University, College of

Medicine, 282 Munhwa-ro, Jung-gu, Daejeon,

301-721, 35015, South Korea.

Email: choijw@cnu.ac.kr

Funding information

Chungnam National University Hospital,

Grant/Award Number: 2021; National

Research Foundation of Korea, Grant/Award

Number: 2021R1F1A1052263

Abstract

Objectives: The association between the chorda tympani nerve (CTN) and atresia-

plasty has not been investigated. This study aimed to describe the course of the CTN

observed during atresiaplasty for congenital aural atresia (CAA) and explore the feasi-

bility of CTN preservation.

Methods: In this retrospective study, six consecutive patients who underwent atre-

siaplasty in a tertiary academic center were included. The course of the tympanic

segment of the CTN and its preservation feasibility were evaluated. Atresiaplasty

was performed using an anterior approach. The average Jahrsdoerfer score was 8.7

points (range, 8–9 points).

Results: The CTN was located in the atretic plate in all patients. It emerged from an

average of 5.6 mm (range, 5.2–6.1) inferior to the incus buttress and crossed the mid-

dle ear in an anterior–superior direction. The distance between the neck of the mal-

leus and the CTN varied in the absence of the malleus handle. However, when the

malleus handle developed, the CTN passed between the incus and the malleus han-

dle. The CTN was preserved in two of the six patients. They had a Jahrsdoerfer score

of 9 and grade I microtia.

Conclusion: The CTN was located in the atretic plate, emerging from an average distance

of 5.6 mm inferior to the incus buttress. The incus buttress might serve as a good anatom-

ical landmark to identify and preserve the CTN. CTN preservation is feasible in atresia-

plasty candidates with a Jahrsdoerfer score of 9 and auricular deformity of grade I.

Level of Evidence: 4.
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1 | INTRODUCTION

Congenital aural atresia (CAA) is a birth defect characterized by

aplasia or hypoplasia of the external auditory canal and conductive

hearing loss. Atresiaplasty is performed for CAA treatment. It includes

three different steps: meatoplasty (creation of the cartilaginous

external auditory canal and canal opening), canaloplasty (creation and

widening of the bony external auditory canal), and tympanoplasty
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(creation of the tympanic membrane and reconstruction of the ossicu-

lar chain).1,2 It is still considered as one of the most difficult otologic

procedures because of the lack of surgical landmarks and association

with other abnormalities of the auricle, middle ear, and facial nerve.3–5

The poorer postoperative hearing outcomes of atresiaplasty com-

pared to those in other surgeries for congenital conductive hearing

loss also add to the challenges of atresiaplasty.6–8

The chorda tympani nerve (CTN) provides taste sensation from

the anterior two-thirds of the ipsilateral tongue and regulates salivary

secretion of the sublingual and submandibular glands. It branches off

from the facial nerve and then passes through the middle ear cavity

before joining the lingual nerve. During a middle ear surgery, it is vul-

nerable to injury because it is exposed to the middle ear without a

bony covering. CTN-related symptoms and/or CTN dysfunction occur

in 14%–33.5% of patients after a middle ear surgery, and they may

persist.9,10 Despite the clinical significance of the CTN, no study has

investigated the association between the CTN and atresiaplasty. In

addition, little is known about the feasibility of CTN identification and

preservation during the procedures.

The objectives of this pilot study were to describe the course of

the CTN identified during atresiaplasty for the treatment of CAA and

to explore the feasibility of CTN preservation.

2 | MATERIALS AND METHODS

2.1 | Study population

The Institutional Review Board and Hospital Research Ethics

Committee of Chungnam National University Hospital (Daejeon, Korea)

approved this study. Six consecutive atresiaplasty procedures for CAAs

were included between January 2017 and June 2019. Patients with

Jahrsdoerfer score ≤6, a low tegmen mastoideum, and those who

underwent revision surgery were excluded.

2.2 | Surgical procedures

Atresiaplasty was performed using an anterior approach, as described

in previous studies.1,2,7 The mastoid was briefly exposed after a retro-

auricular skin incision. The epitympanum was entered by drilling the

bone between the linea temporalis superiorly and the glenoid fossa

anteriorly, following the tegmen. After the malleus–incus complex

was identified, the atretic plate was removed, during which a diamond

burr at low speed was used to avoid damage to the surrounding struc-

tures. When a structure, presumably, the CTN came out, precautions

were taken to preserve it as much as possible. A new canal was cre-

ated to center the ossicles in the middle of the canal. The integrity of

the ossicular chain was checked, and disconnected ossiculoplasty was

performed using either partial or total ossicular prosthesis. The tem-

poralis fascia was placed over the malleus–incus complex, and a thin

split-thickness skin graft was placed on the fascia, creating a new

canal. A silicone button was inserted into the external canal over the

new tympanic membrane, and meatoplasty was performed after the

elevation of the anterior-based concha flap. The concha flap was

secured to the periosteum, and a split-thickness skin graft was

sutured to the metal skin. The external canal and meatus were

packed with Merocel® (Medtronic XOMED, Jacksonville, FL, USA)

wicks.

2.3 | The CTN course and relationship with
surrounding structures

The course of the CTN was thoroughly evaluated at the time of sur-

gery, and the photographs of the CTN acquired during surgery were

reviewed to illustrate its course and to analyze its relationship with

surrounding structures. The following four parameters were evaluated

using the photographs: (1) location of the CTN, (2) distance between

the CTN and incus buttress, which was obtained by measuring the dis-

tance between the emerging point of the CTN and incus buttress

speculated along the incus body shape, (3) distance between the CTN

and inferior aspect of the malleus, and (4) direction of the CTN course

(Figure 1). The distances were measured using Photoshop software

(Adobe Systems, San Jose, CA, USA).

2.4 | Clinical variables

Demographics, microtia severity, atresia type, preoperative imaging

findings including Jahrsdoerfer score, operative findings, and

F IGURE 1 Measurement of distance between the chorda

tympani nerve (CTN) and surrounding structures. The distance
between the CTN and the incus buttress (A) was obtained by
measuring the distance between the emerging point of the CTN and
incus buttress speculated along the incus body shape (white dotted
line). The distance between the CTN and the inferior aspect of the
malleus (B) was obtained by recording the direct distance between
the CTN and mid portion of inferior aspect of the malleus
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audiologic data were also analyzed. The severity of the microtia was

graded according to Marx's classification. Grade I represents an auricle

smaller than normal with all anatomical structures distinguishable.

Grade II represents an abnormally small auricle with some distinguish-

able anatomical structures. Grade III represents only a rudiment of

soft tissue, often the shape of a peanut.11 Atresia was classified into

four types according to the Schuknecht classification. Type A

represents meatal atresia. Type B is a partial atresia with a small or

hypoplastic canal. Type C is total atresia, including both the cartilage

and bony external auditory canal. Type D is total atresia with a hypo-

pneumatic mastoid.4 Pure-tone average values for air conduction and

bone conduction were calculated using 500, 1000, 2000, and

3000 Hz, as recommended by the American Academy of Otolaryngol-

ogy Committee on Hearing and Equilibrium.12

F IGURE 2 Intraoperative images and schematic drawings illustrating the course of the tympanic segment of the chorda tympani nerve (Ct).
The chorda tympani nerve located in the atretic plate (Ap). It runs across the middle ear, emerging from inferior to the incus buttress (Ib). It is
preserved in patient 2 (B) and 6 (F), and not in patient 1 (A), 3 (C), 4 (D), and 5 (E). Fn, facial nerve; Ma, malleus; In, incus; St, stapes; A, anterior;
P, posterior; S, superior; I, inferior
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3 | RESULTS

Atresiaplasty was performed on patients in the age range of

15–25 years, with two male and four female patients. Four of the six

patients had total atresia (type C) in combination with class III auricu-

lar deformity, and the other two had partial atresia (type B). The aver-

age Jahrsdoerfer score was 8.7 points (range, 8–9 points). All patients

except one had hypoplastic malleus–incus complex with an absence

of the malleus handle. One patient had both a malleus handle and an

incus long process, although these ossicles were slightly hypoplastic

(patient 2). Stapes were present in all the patients (Figure 2, Table 1).

CTN was identified within the atretic plate in all the patients. It

emerged from an average distance of 5.6 mm (range, 5.2–6.1) inferior

to the incus buttress and crossed the anterior middle ear superiorly

(Figure 2, Table 2). In patients with an absent malleus handle (patients

1, 3, 4, 5, and 6), the distance between the neck of the malleus and

the CTN averaged 0.7 mm (range, 0.2–1.4) (Figure 2A,C–F). When the

malleus handle developed (but still hypoplastic) (patient 2), it passed

medial to the malleus handle (Figure 2B). Of the six patients, CTN was

preserved in two patients (patients 2 and 6) (33.3%) (Figure 2B,F). The

two patients had both grade I microtia and a Jahrsdoerfer score of

9. Postoperatively, patients with CTN preservation did not complain

of taste change. Among the four patients with no CTN preservation,

only one (25%) complained of taste disturbance.

4 | DISCUSSION

We illustrated the course and feasibility of CTN preservation, which

has not been studied during atresiaplasty. The CTN was present in the

atretic plate in all the patients. It emerged inferior to the incus but-

tress and ran across the middle ear in an anterior–superior direction.

The average distance between the CTN and the incus buttress was

5.6 mm. The CTN could be preserved during the removal of the atre-

tic plate in two of six patients with both Jahrsdoerfer score 9 and

grade I microtia. To the best of our knowledge, this study is the first

to observe the CTN course during a CAA surgery.

Although the tympanic segment of the CTN has some anatomical

variation in normal ears,13,14 the overall course of the CTN observed

in this study was similar to that of the normal ear. It runs across the

middle ear cavity in an anterior–superior direction and leaves the mid-

dle ear through the anterior canal wall. Embryologically, CTN appears

TABLE 1 Demographic and clinical
characteristics of the patients

Patient 1 2 3 4 5 6

Age, years 19 24 15 20 25 20

Sex F F M M F F

Side L R L L L R

Microtia grade III I II III II I

Schuknecht type C C C C B B

Jahrsdoerf score 8a 9b 8b 9b 9b 9b

Pure-tone threshold

Preoperative BC, mean, dB HL 18.8 16.3 16.3 13.8 17.5 25

Preoperative AC, mean, dB HL 67.5 67.5 75 53.8 70 70

Postoperative BC, mean, dB HL 16.8 16.5 15.5 23.8 23.8 23.8

Postoperative AC, mean, dB HL 32.5 27.3 31.5 36.8 41.3 42.3

Follow-up, months 31 28 22 20 18 17

Abbreviations: AC, air conduction; BC, bone conduction: F, female; M, male; L, left; R, right.
aConnection between the incus and stapes is not identified.
bAppearance of the external ear is abnormal.

TABLE 2 Course of the tympanic segment of the chorda tympani nerve and its preservation

Patient CTN location

Distance (mm)

Direction CTN preservationCTN to incus buttress CTN to malleus

1 AP 5.3 1.4 PI to AS No

2 AP 5.7 Under the malleus handle PI to AS Yes

3 AP 6.1 0.2 PI to AS No

4 AP 5.2 0.5 PI to AS No

5 AP 5.5 0.3 PI to AS No

6 AP 5.9 1.2 PI to AS Yes

Abbreviations: AP, atretic plate; AS, anterior superior; CTN, chorda tympani nerve; PI, posterior inferior.
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in the early embryonic stage. The CTN branches off from the facial

nerve around the fourth and fifth weeks of gestation. It passes

between the incus and malleus, and enters the first branchial arch at

the seventh week of gestation. The development of ossicles occurs in

similar periods. The malleus and incus appear fused from the inter-

branchial bridge at the fourth or fifth week of gestation. Separation

into two distinct ossicles and formation of the incudomalleolar and

incudostapedial joints is completed by the seventh or eighth week of

gestation.15,16 For auricular development, the auricle forms earlier

than the middle ear. The better the external ear forms, the better the

middle ear develops.3 Atresiaplasty is usually considered when the

Jahrsdoerfer score, based on both the middle ear structure and the

external ear, is 7 or higher, in which case favorable ossicular and auric-

ular structures exist.2 Therefore, CAA patients undergoing atresia-

plasty are likely to have a normal CTN development.

The CTN was always located inferior to the incus buttress in all

patients. In addition, the distance between the two structures ranged

between 5.2 and 6.1 mm (an average of 5.6 mm), which did not vary

significantly among the patients. Considering these findings together

with the surgical principle that the incus buttress should be preserved

for the stability of the ossicles during atresiaplasty,1 the incus buttress

is likely to be a good anatomical landmark for the identification of the

CTN. The distance observed in our CAA patients was shorter than

that observed in normal ears (mean: 7.8 mm, range: 5–11 mm).17 This

can be attributed to the short and anteriorly displaced vertical seg-

ment of the facial nerve resulting from hypoplasia of the second genu

of the facial nerve.4,5,18

In CAA patients, a preoperative high-resolution temporal bone

computed tomography is very important for planning and implement-

ing atresiaplasty. Location of the tegmen mastoideum, course of the

facial nerve, and developmental status of the middle ear including the

ossicles can be identified before surgery. However, it does not seem

to provide any information about the course of the CTN. Here, the

CTN could not be identified by computed tomography in any patient.

Therefore, to preserve the CTN, it is necessary to become fully con-

versant with the path of the CTN that can be encountered at the time

of surgery. Our findings provide data that may help the otologic sur-

geon identify and preserve the nerve.

The incidence of CTN-related symptoms after middle ear surgery

depends on either middle ear pathology or the severity of nerve

injury. Patients with noninflammatory diseases experience taste

changes or dry mouth more frequently than those with inflammatory

diseases.19 Stretching or transection of the nerve is more likely than

preservation to lead to these symptoms.20 In this study, 1 of 4 patients

with CTN severance complained of taste disturbance postoperatively,

while the others did not. This is consistent with the results of previous

studies. A prospective study reported that among 16 cholesteatoma

patients with CTN severance, only 5 (31%) were symptomatic.19 In

another study on 93 patients with middle ear disease, CTN was sec-

tioned in 32 patients, but only 4 of them (13%) experienced

symptoms.9

There are several limitations to this study. First, although this

study was conducted at a tertiary university hospital, the number of

patients was small. This can be attributed to both the low birth rate

and low incidence of CAAs in Korea. Future studies employing a larger

cohort from multiple institutions are needed to validate our findings.

Second, surgeon experience can affect the results because a surgical

learning curve exists in CAA surgery as in stapes surgery.21,22 Lastly,

postoperative evaluation of CTN dysfunction was based only on

patients' self-reported symptoms. A recent study in microtia patients

demonstrated that approximately 10% (18/172) of patients with an

average Jahrsdoerfer score of 7 points had abnormal electrogustome-

try thresholds indicating CTN dysfunction.23 Therefore, the status of

CTN function before surgery may affect postoperative patient

complaints.

In conclusion, we demonstrated that the CTN was located in the

atretic plate and its overall course was similar to that of the normal

ear. It emerged from an average distance of 5.6 mm inferior to the

incus buttress. It ran across the middle ear in the anterior–superior

direction. We could preserve it in patients with both a favorable

Jahrsdoerfer score and milder degree of microtia. The incus buttress

might serve as a good anatomical landmark to identify the CTN. Our

findings may help otologic surgeons have a better understanding of

the CTN in patients with CAA.
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