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INTRODUCTION
During the pneumatisation of the temporal bone, the
petrosquamous lamina normally disappears without any
trace. However, Körner's septum (KS) occurs when a
residue of this lamina remains as a developmental
defect.1,2 KS is an osseous structure starting from the
posterior portion of the mandibular fossa, running
superior to the middle ear, vertically and inferiorly
extending from the external side of the facial nerve
canal, and ending at the mastoid apex.3 KS is
anatomically examined in three sections: Anterior
temporomandibular, middle tympanic, and posterior
mastoid sections.4 The posterior mastoid section of the
KS is perpendicular to the part where the mastoid bone
joins the temporosquamous section and can be
examined in detail with high-resolution computed
tomography (HRCT) of the temporal bone.5

The reduced surface area of the tympanic membrane
during the co-occurrence of perforation has a negative

effect on hearing due to the sound pressure passing into
the middle ear.6 Type 1 tympanoplasty is a surgical pro-
cedure involving the closure of a tympanic membrane
perforation using different materials.7 To the best of
authors' knowledge, there are no studies that have
investigated the effect of the presence of KS on graft
success and hearing outcomes in type 1 tympanoplasty
in the English literature. 

The aim of this study was to compare anatomical and
functional outcomes using two different graft materials
between the groups of patients with and without KS who
underwent type 1 tympanoplasty.

METHODOLOGY

This observational study was conducted at the Department
of Otorhinolaryngology, University of Health Sciences,
Ankara Numune Training and Research Hospital, Turkey
from July 2013 to July 2018. The study was approved by
the local Ethics Committee and ethical principles of
Helsinki Declaration conducted. Informed consent was
obtained from all participants. 

Two hundred and two cases who had central perforation
of tympanic membrane and underwent type 1 tympano-
plasty were included. Patients with choles-teatoma,
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adhesive otitis media, glomus tympanicum, ossicular
chain disorders, and other accompanying ear/middle ear
pathologies such as bilateral tympanic membrane
perforation, marginal perforation, congenital anomalies
detected on microscopy and HRCT of the temporal
bone; those with inflamed/infected middle ear and
mastoid mucosa; those operated for revision purposes;
and those who underwent type 1 tympanoplasty with
mastoidectomy or ossiculoplasty were excluded from
the study.

Patients were divided into the following groups based on
preoperative HRCT findings of the temporal bone:
patients with KS (KS) and those without KS (WKS)
(Figure 1). All operations were performed under general
anesthesia using an operating microscope (Möller-
Wedel Optical; Hamburg, Germany) under the super-
vision of senior authors. The selection of graft material
was made by the surgeon of the operation randomly.
Regarding type 1 tympanoplasty, post-auricular approach
used. A cartilage graft, prepared with an elevated
unilateral perichondrium without thinning from the tragal
cartilage, placed on the pericondrum on the inferior wall
of the external auditory canal using an underlay
technique. The prepared fascia graft was placed
similarly. At the sixth postoperative month, anatomical
success was evaluated with integrity based on otoscopic
and microscopic findings. Pure-tone and speech audio-
metry measurements were performed before and at
postoperative six months. Pure-tone averages (PTAs)
were determined based on the threshold values at
frequencies of 500, 1000, and 2000 kHz, and air-bone
gap (ABG) PTA values were calculated. For audiometric
tests, AC 40 clinical audiometer (AC 40; Interacuostic,
Middelfart, Denmark) devices were used.

Shapiro-Wilk test was used to evaluate data distribution.
Categorical variables are expressed as number (percen-
tage); whereas, continuous variables are expressed as
mean and standard deviation. Categorical variables
were evaluated using Chi-square or Fisher's exact test.
Differences between two independent groups were

analysed using unpaired t-test or Mann-Whitney U-test.
P-values <0.05 were considered significant. 

RESULTS

Of the patients included in the study, age ranged 18-60
years (33.84 ±12.09), 51.9% of them were female.
Patients were divided into two groups: KS (26.8%) and
WKS (73.2%). Distribution of sex, age and graft materials
were found to be similar in both groups.

The graft success rate was calculated to be 75.9% for
the KS group and 88.5% for the WKS group. The
presence of KS was found to decrease graft success
rate (p=0.026). When the ears treated using tragal
cartilage; and temporalis fascia grafts were separately
evaluated, graft success achieved in both groups were
similar for tragal cartilage graft (p=0.414). Graft success
was achieved in the KS group treated with a temporalis
fascia graft worse than the WKS group (p=0.044; Table I).

In audiometric examination, the mean preoperative
ABG PTA was found to be 28.2 dB for the KS group and
23.2 dB for the WKS group (p=0.006). During the post-
operative period, the mean ABG difference (hearing
gain) was found to be 14.0 dB in the KS group and 12.2
dB in the WKS group. The presence of KS had no post-
operative effect on hearing gain (p=0.194). 
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Table I: Graft success according to study groups.

Operated ear (n=202) With Korner’s septum (n = 54) Without Korner’s septum (n = 148)

Fascia (N=26) Cartilage (N=28) p-value Fascia (N=65) Cartilage (N=83) p-value

Graft success in groups, N (%) 16 (61.5) 25 (89.3) 0.017 53 (81.5) 78 (94.0) 0.019

Total graft success, N (%) 41 (75.9) 131 (88.5) 0.026

Total cartilage grafts, N (%) - 25 (89.3) - 78 (94.0) 0.414

Total fascia grafts,  N (%) 16 (61.5) - 53 (81.5) - 0.044

Bold value signifies level was 0.05.  N = Number of ears.

Table II: Functional audiologic findings (pure tone average, dB).

Postoperated With Korner’s septum (n = 54) Without Korner’s septum (n = 148) p-value

ABG Fascia (N=26) Cartilage (N=28) Total N (%) Fascia (N=65) Cartilage (N=83) Total N (%)

0-10 dB, N (%) 8 (30.8) 19 (67.9) 27 (50.0) 42 (64.6) 49 (59.0) 91 (61.5) 0.143

- 19 (67.9) - 49 (59.0) 0.407

8 (30.8) - 42 (64.6) - 0.003

Bold value signifies level was 0.05;   dB = Decibel;   N= Number of ears;   ABG = Air bone gap.

Figure 1: (A) Radiological apperance of Körner's septum (arrow) on axial
HRCT images of right temporal bone.
(B) Radiological apperance of Körner's septum (arrow) on axial HRCT
images of left temporal bone.
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When postoperative ABG interval 0-10 dB was
considered as the success criterion, successful hearing
was similar in both groups (p=0.143).8 The functional
hearing outcomes of tragal cartilage was comparable in
groups (p=0.407). For temporalis fascia grafts, functional
hearing success was better in the WKS group (p=0.003;
Table II).

DISCUSSION

This is probably the first study in the English literature
that investigated the relationship between the presence
of KS and anatomical graft success to the best of
authors' knowledge. It was seen that the presence of KS
significantly reduced the success rate of temporalis
fascia grafts, but not tragal cartilage grafts.

The incidence of KS has been reported to be as high as
30.4% in patients with adhesive otitis media, and 17.4%
in patients with varying degrees of middle ear and
mastoid air cell involvement.1 In a retrospective study of
356 HRCT examinations, this rate was found to be
31.0% in well-pneumatised mastoids and 25.9% in
poorly pneumatised mastoids.3 In the present study, the
incidence of KS was 26.8% in patients with intact
ossicular chain, normal middle ear mucosa, and mastoid
aeration without an evidence of retraction pockets or
adhesive otitis media.

Relatively low success rates of temporalis fascia grafts,
widely used in primary tympanoplasty for eustachian
tube dysfunction, retraction pockets, adhesive otitis
media, and wide perforations, have recently increased
the popularity of cartilage grafts made of rigid materials
more resistant to retraction, resorption, and infection.9,10

In a study comparing the anatomical success rate of
temporal fascia and tragal cartilage graft materials used
in type 1 tympanoplasty, the success rate was 80.6% in
the temporal fascia group and 88.5% in the tragal
cartilage group.10 Khan et al. found that anatomical
success rate at postoperative 2-year follow-up was
87.4% for the temporal fascia group and 98.2% for the
tragal cartilage group.11 In a meta-analysis, the mean
success rate of temporalis fascia tympanoplasty was
82% and that of different cartilage grafts was 92%,
indicating that cartilage graft success was significantly
higher.7 In our study, the success rate with a tragal
cartilage graft was higher in both groups.

In a study that investigated operation and patient-
induced prognostic factors affecting surgical success
and hearing outcomes, it was found that the success
rates were significantly higher among non-smokers, in
ears that remained dry for a long time, in healthy
contralateral ears and when operation was performed by
an experienced surgeon.12 Similarly, in another study
that investigated the preoperative prognostic factors for
the outcomes of type 1 tympanoplasty, it was reported
that age (<16 years), presence of adenoid vegetation,

and diseased contralateral ears had a prognostic role in
graft success; that these factors decreased the success
rate with a temporal fascia graft; and that there was no
effect on cartilage graft success.13 In this study, the
success rate of temporalis fascia graft was found to be
low in the presence of KS. It is believed that this
condition can be considered a prognostic factor for type 1
tympanoplasty. 

In a meta-analysis by Jalali et al.7 there was no difference
between the cartilage graft and temporal fascia graft
groups when ABG values below 10 dB were compared.
When mean postoperative ABG values were compared
in a different meta-analysis, although there was no
difference in terms of hearing gain, it was noted that
hearing outcomes were better in the full thickness
cartilage graft sub-group than in the temporal fascia
group.9

In studies on functional hearing outcomes, the incidence
rate of cases with mean ABG values of 10 dB and higher
during the postoperative period was reported to be
57.7% by Patil et al.,14 69.0% by Guler et al,15 and 76%
by Dapholkar et al.16 for temporal fascia graft material.
For tragal cartilage graft material, these values were
54.3%, 61.3% and 75%, respectively.14-16 When hearing
outcomes were evaluated using mean postoperative
ABG values of 10 dB and higher, it was found that this
rate was 54.9% for the temporalis fascia group and
61.2% for the tragal cartilage group. The presence of KS
had no significant effect on functional hearing.

It was found that the use of tragal cartilage as a graft
material in the presence of KS did not result in a
significant change in functional hearing outcomes; in the
case when a temporalis fascia graft was used and when
postoperative functional success was significantly lower.
Similarly, it was observed that the anatomical success
rate of temporalis fascia grafts was significantly lower in
the same group of ears, and the results were consistent
with each other.

CONCLUSION

Cartilage graft materials should be preferred in patients
scheduled for type 1 tympanoplasty who are found to
have KS on HRCT of the temporal bone. The presence
of KS on HRCT, a procedure that is now almost routinely
used for preoperative imaging, plays a prognostic role in
predicting graft success. 
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