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SUMMARY 
Purpose: The aim of this retrospective- archival temporal bone computerized tomography study was to investigate the effects of 

Körner's septum on sinus tympani development. 
Methods: We included 68 temporal bones with Körner's septum from 38 patients and 72 temporal bones without Körner's septum from 

38 other patients. Using OsiriX software for MacOS (version 3.8.1, Pixmeo), we measured the volumes from three- dimensional sinus 
tympani models and compared the sinus tympani volumes between the temporal bones with and without Körner's septum. 

Results: Among 427 patients totally reviewed, 38 (8.9 %) had Körner's septum. The median sinus tympani volume was 8.3 (1.7- 20.3) 
mm3 in temporal bones with Körner's septum and 14.2 (2.1- 53.2) mm3 in temporal bones without. The sinus tympani volume was 
significantly lower in temporal bones with Körner's septum compared to those without (p<0.001). We found that Körner's septum had 
negative effects on sinus tympani development since was associated with smaller sinus tympani. 

Conclusion: Patients with Körner's septum had a lower sinus tympani volume associated with the decreased risk of residual 
cholesteatoma. Beside the removal of primary disease, effective drilling of Körner's septum during cholesteatoma surgery would be sufficient 
to provide the pneumatization of mastoid antrum and middle ear, resulting in decreased risk of residual disease. 
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KÖRNER SEPTUMLU TEMPORAL KEMİKLERDE SİNÜS TİMPANİ HACMİ: KANTİTATİF ÜÇ BOYUTLU ANALİZ 
ÖZET 
Amaç: Bu retrospektif arşivsel temporal kemik bilgisayarlı tomografi çalışmasının amacı, Körner septumunun sinüs timpani gelişimi 

üzerine etkilerini araştırmaktır. 
Yöntemler: 38 hastadan Körner septumlu 68 temporal kemik ve 38 hastadan Körner septumu olmayan 72 temporal kemik dahil edildi. 

MacOS için OsiriX yazılımını (versiyon 3.8.1, Pixmeo) kullanarak, üç boyutlu sinüs timpani modellerinin hacimlerini ölçtük ve Körner 
septumu olan ve olmayan temporal kemikler arasındaki sinüs timpani hacimlerini karşılaştırdık. 

Bulgular: Toplam 427 hastanın 38'inde (% 8.9) Körner septum vardı. Median sinüs timpani hacmi, Körner septumlu temporal 
kemiklerde 8.3 (1.7- 20.3) mm3, Körner septumsuz kemiklerde ise 14.2 (2.1-53.2) mm3 idi. Sinüs timpaninin hacmi, Körner septumlu 
temporal kemiklerde, olmayanlara göre anlamlı derecede düşüktü (p <0.001). Körner septumun sinüs timpani gelişimi ile ilişkili 
olabileceğini ve sinüs timpani gelişimi üzerinde olumsuz etkileri olduğunu tespit ettik. 

Sonuç: Körner septumu olan hastalarda, rezidü kolesteatom riskinin azalması ile ilişkili olarak, sinüs timpani hacmi azalmıştır. Primer 
hastalığın ortadan kaldırılmasının yanı sıra, kolesteatom ameliyatı sırasında Körner septumunun etkili şekilde turlanması, mastoid antrum ve 
orta kulağın pnömatizasyonunu sağlamak ve rezidü hastalık riskini azaltmak için yeterli olacaktır. 
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INTRODUCTION 

The petrosquamous lamina, also known 
as Körner's septum, is a dense bone plate 
dividing the mastoid process into superficial 
squamous and deeper petrosal portions1 The first 
description of the Körner's septum belongs to 
Cheattle2, however, the clinical significance of 
this structure was reported by Körner in 19263. 
During the developmental process of the antrum 
and mastoid cavity, Körner's septum usually 
begins to resolve and completely disappear4. The 
persistence of the Körner's septum might 
represent a developmental failure of the temporal 
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bone5. Several studies focused on the clinical 
significance, anatomy and variations of the 
Körner septum in the prior literature2,4,6. In 
addition, the association between Körner's 
septum and mastoid aeration was reported7. In 
this context, Körner's septum might be 
considered as a developmental failure associated 
with the development of the spaces with a high 
surgical implication, like the sinus tympani. 
Given that the sinus tympani is known to be 
related to the risk of residual cholesteatoma due 
to the difficulty of visualization by conventional 
light microscopy, an association between the 
persistence of Körner's septum and the size and 
shape of the sinus tympani might have a clinical 
and/or surgical implication. 

The aim of this retrospective- archival 
temporal bone study was to investigate the 
effects of the persistence of Körner's septum on 
sinus tympani development, analyzing the sinus 
tympani volume of the temporal bones with 
Körner's septum upon 3- dimensional (3D) 
reconstruction models, in comparison with the 
temporal bones without. 

MATERIAL and METHODS 

Study Design and 3D volumetric 
analysis 

This retrospective- archival, temporal 
bone computed tomography (CT) study was 
approved by the local ethical committee and 
conducted in line with the dictates of the World 
Medical Association Declaration of Helsinki. We 
searched the temporal bone CT studies of 427 
patients between January 2018- May 2019 from 
the radiological archive of our institution to 
identify cases with Körner's septum (Fig I). 
Excluded from the study were the patients with 
the following conditions that might cause 
difficulty in measurement and 3D volumetric 
analysis of sinus tympani: history of temporal 
bone trauma, otologic surgery, cholesteatoma, 
and chronic otitis media. We obtained the data 
using a 16-slice CT unit (Somatom Emotion; 
Siemens, Munich, Germany) with Picture 
Archiving Communication Systems (PACS) 
(Akgun, Ankara, Turkey). The parameters of the 
CT scanner were 130 kVp, 1.2 mm slice 
thickness, 0.8-s rotation time, and 1 mm pitch. A 
five-year experienced radiologist measured the 

sinus tympani volumes quantitatively using the 
OsiriX software for MacOS (version 3.8.1, 
Pixmeo) and its volumetric function. This was 
based on manual segmentation of sinus tympani 
by tracing the borders of it in each of the 
contiguous CT slices using an Osirix pencil tool. 
At the end of segmentation process, the volume 
was calculated using the calculate volume 
function of the software and a 3D diagram was 
created. We created a 3D volume diagram of the 
sinus tympani (Fig II) and presented the volume 
in mm3. Firstly, we constituted two groups 
according to the presence of Körner's septum: 
Körner's septum group (consisted of the temporal 
bones with Körner's septum) and the control 
group (consisted of the temporal bones without 
Körner's septum). Then, we compared the sinus 
tympani volumes of the groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure I: Körner's septum (arrow heads) and sinus 
tympani (arrow) in axial CT section 

 

Statistical Analysis 

Results are presented as median (min- 
max). The abnormal distribution of data was 
confirmed using Kolmogorov- Smirnov 
normality test (p<0.001). To compare the sinus 
tympani volumes between the Körner's septum 
group and the control group, we used Mann 
Whitney- U test. We used SPSS software for 
Windows (SPSS Inc, Chicago, IL) for statistical 
analysis. We considered a P value less than 0.05 
statistically significant. 
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RESULTS 

We totally reviewed 427 patients, and 38 
had Körner's septum. The prevalence of Körner's 
septum was 8.9%. Thirty- eight patients with 
Körner's septum (21 males and 17 females, mean 
age: 40 ± 16 years years) as study group and 38 
other patients without Körner's septum (20 males 
and 18 females, mean age: 37 ±17 years) as 
control group were eligible for the study. Of 38 
patients with Körner's septum, 8 (21 %) had 
unilateral and 30 (79 %) had bilateral Körner's 
septum. The groups were age and gender 
matched (p = 0.34 and p = 0.81, respectively). 
The study group consisted of 68 temporal bones 
with Körner's septum from 38 patients and the 
control group consisted of 72 temporal bones 
without Körner's septum from 38 other patients 
(control group). Only 6 (8.8%) out of 68 (91.2%) 
temporal bones had an incomplete Körner's 
septum. The median sinus tympani volume was 
8.3 (1.7- 20.3) mm3 in temporal bones with 
Körner's septum (Fig II) and 14.2 (2.1- 53.2) 
mm3 in temporal bones without Körner's septum 
(Fig III). The sinus tympani volume was 
significantly lower in temporal bones with 
Körner's septum compared to those without 
(p<0.001). Thus, we found that Körner's septum 
had negative effects on the sinus tympani 
development since was associated with smaller 
sinus tympani. 

 

 

 

 

 

 

 

 

 

 

 

Figure II: 3D reconstruction diagram of the sinus 
tympani (arrow heads) in a temporal bone with Körner's 
septum (arrow). (Sinus tympani volume: 9.5 mm3) 

 

 

 

 

 

 

 

 

 

 

 

 
Figure III: 3D reconstruction diagram of the sinus 
tympani (arrow heads) in a temporal bone without 
Körner's septum. (Sinus tympani volume: 15.5 mm3) 

 

DISCUSSION 

In this modern era of otologic surgery, 
developmental associations between the 
landmarks, spaces and various structures of the 
temporal bone might have surgical implications 
that lead surgeons to perform more effective and 
curative cholesteatoma surgery without any 
intraoperative complication. Both persistence of 
the Körner's septum and sinus tympani size 
might determine the surgical approach to the 
cholesteatoma. Based on the hypothesis that the 
persistence of the Körner's septum might 
negatively affect the development of the sinus 
tympani and the relevant structures as a 
developmental disorder, we investigated the 
sinus tympani volumes in temporal bones with 
Körner's septum compared to the temporal bones 
without. The volume of sinus tympani was 
significantly lower in temporal bones with 
Körner's septum. Lower sinus tympani volume in 
temporal bones with Körner's septum might be 
associated with the decreased risk of residual 
cholesteatoma, however, beside the removal of 
primary disease, effective drilling of Körner's 
septum and the other structures that might be an 
obstacle for pneumatization remains important to 
provide an adequate pneumatization of the 
middle ear and mastoid cavity. Although residual 
disease originating from the sinus tympani might 
not be the main problem of cholesteatoma 
surgery in temporal bones with Körner's septum, 
removal of the disease from the sinus tympani 
should not be omitted. 

Surgeons usually encounter Körner's 
septum during antrostomy because it is not rare. 
According to the report by Goksu et al., overall 



Ömer HIZLI, MD; Mesut ÖZTÜRK, MD; Tümay BEKCİ, MD; Güven YILDIRIM, MD 
Sinus Tympani Volume in Temporal Bones With Körner's Septum: A Quantitative Three- Dimensional Analysis 

KBB-Forum
2019;18(4)

www.KBB-Forum.net

 

 303

prevalence of Körner's septum was 20.53%4. In 
our study, the prevalence of Körner's septum was 
lower as 8.9%. Körner's septum represents the 
persistence of the petrosquamous suture line and 
it might be associated with the Cog process, 
which is the middle bone portion of the 
petrosquamous lamina occasionally seen in 
tegmen tympani8. Previous studies focusing on 
the Cog and related structures suggested that 
Cog process had a potential for attic blockage 
increasing the risk of attic retraction pockets and 
cholesteatoma9,10. Thus, the presence of the 
Körner's septum might also increase the risk of 
cholesteatoma. Additionally, Körner's septum 
may create obstacles during mastoid surgery, a 
false antrum can be found, and facial nerve can 
be injured. Finding a false antrum during 
mastoidectomy can prevent the complete 
removal of the disease. Remnant of a Körner's 
septum can inhibit adequate pneumatization of 
the middle ear, resulting in residual disease. 
Therefore, Körner's septum is a structure mainly 
associated with residual cholesteatoma. Because 
of the decreased volume of sinus tympani in 
temporal bones with Körner's septum, the risk of 
residual disease might not depend on the sinus 
tympani, even the sinus tympani is known to be 
the most common site of residual cholesteatoma. 
According to Ozturan et al, retrofacial approach 
to the sinus tympani would be more accurate to 
eradicate hidden cholesteatoma11. Thomassin et 
al. stated that blind dissection of sinus tympany 
via light microscopy may result in residual 
cholesteatoma or injury of high jugular bulb or 
dehiscent facial canal12. In the temporal bones 
with Körner's septum, this risk naturally 
decreases due to shallower sinus tympani, but 
surgeons should keep the increased complication 
and residual cholesteatoma risk in mind due to 
the basic anatomical characteristics of Körner's 
septum. Nevertheless, endoscopic examination 
of sinus tympani absolutely decreases the risk of 
residual cholesteatoma because it provides an 
opportunity of direct evaluation. Additionally, 
transcanal endoscopic access allows better 
understanding of anatomy, function and 
spreading characteristics of the disease. 

In previous radio- anatomical studies, 
associations of sinus tympani and Körner's 
septum with mastoid pneumatization were 

reported using 2- dimensional (2D) CT sections. 
The 2D study by Baklaci et al.13 revealed the 
association between deeper sinus tympani and 
well- pneumatized mastoid bone. Toros et al.7 
used 2D CT sections to investigate the 
association between mastoid aeration and 
Körner's septum. Two- D CT sections were also 
used by Ozcan et al.14,15 and Kayabasi et al.16, to 
investigate the variations of developmental 
disorders of paranasal sinuses. However, unlike 
previous publications, we used a novel technique 
that might more accurately determine the size, 
shape and volume of air- filled spaces like the 
sinus tympani. The quantitative 3D analysis 
method used in this study would be a new 
horizon for anatomists as well as surgeons, in 
further radio- anatomical studies. Additionally, 
3D analysis method is suitable for reconstruction 
studies using histopathologic temporal bone 
sections17,18. However, this study was not 
capable of figuring the causative mechanism of 
the association out, and this might be considered 
the only limitation of our study. 

CONCLUSION 

In conclusion, patients with Körner's 
septum had a lower sinus tympani volume 
associated with the decreased risk of residual 
cholesteatoma. Beside the removal of primary 
disease, effective drilling of Körner's septum 
during cholesteatoma surgery would be sufficient 
to provide the pneumatization of mastoid antrum 
and middle ear, resulting in decreased risk of 
residual disease. 
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