
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2023 May 26; 11(15): 3369-3663

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I May 26, 2023 Volume 11 Issue 15

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 11 Number 15 May 26, 2023

REVIEW

Superior mesenteric artery syndrome: Diagnosis and management3369

Oka A, Awoniyi M, Hasegawa N, Yoshida Y, Tobita H, Ishimura N, Ishihara S

MINIREVIEWS

Astrocytes in the central nervous system and their functions in health and disease: A review3385

Gradisnik L, Velnar T

Progress in diagnosis and treatment of acute injury to the anterior talofibular ligament3395

Chen RP, Wang QH, Li MY, Su XF, Wang DY, Liu XH, Li ZL

Synchronous manifestation of colorectal cancer and intraductal papillary mucinous neoplasms3408

Mirchev MB, Boeva I, Peshevska-Sekulovska M, Stoitsov V, Peruhova M

Clinical infections in neurosurgical oncology: An overview3418

Velnar T, Kocivnik N, Bosnjak R

Effectiveness and safety of subthreshold vibration over suprathreshold vibration in treatment of muscle 
fatigue in elderly people

3434

Mohamed AA, Khaled E, Hesham A, Khalf A

ORIGINAL ARTICLE

Clinical and Translational Research

Establishment of a prognostic model related to tregs and natural killer cells infiltration in bladder cancer3444

Yang YJ, Xu XQ, Zhang YC, Hu PC, Yang WX

Retrospective Study

New native tissue repair for pelvic organ prolapse: Medium-term outcomes of laparoscopic vaginal 
stump–round ligament fixation

3457

Kakinuma T, Kaneko A, Kakinuma K, Imai K, Takeshima N, Ohwada M

Demographic characteristics of patients who underwent anterior cruciate ligament reconstruction at a 
tertiary care hospital in India

3464

Mlv SK, Mahmood A, Vatsya P, Garika SS, Mittal R, Nagar M

Usefulness of transcatheter arterial embolization for eighty-three patients with secondary postpartum 
hemorrhage: Focusing on difference in angiographic findings

3471

Kim BM, Jeon GS, Choi MJ, Hong NS

Chronic otitis media and middle ear variants: Is there relation?3481

Gökharman FD, Şenbil DC, Aydin S, Karavaş E, Özdemir Ö, Yalçın AG, Koşar PN



WJCC https://www.wjgnet.com II May 26, 2023 Volume 11 Issue 15

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 15 May 26, 2023

Observational Study

Observation of the effect of angiojet to treat acute lower extremity arterial embolization3491

Meng XH, Xie XP, Liu YC, Huang CP, Wang LJ, Liu HY, Fang X, Zhang GH

Outbreak of methanol-induced optic neuropathy in early COVID-19 era; effectiveness of erythropoietin 
and methylprednisolone therapy

3502

Tabatabaei SA, Amini M, Haydar AA, Soleimani M, Cheraqpour K, Shahriari M, Hassanian-Moghaddam H, Zamani N, 
Akbari MR

META-ANALYSIS

Impact of heart failure on outcomes in patients with sepsis: A systematic review and meta-analysis3511

Zhu MY, Tang XK, Gao Y, Xu JJ, Gong YQ

CASE REPORT

New clinical application of digital intraoral scanning technology in occlusal reconstruction: A case report3522

Hou C, Zhu HZ, Xue B, Song HJ, Yang YB, Wang XX, Sun HQ

Rare adult neuronal ceroid lipofuscinosis associated with CLN6 gene mutations: A case report3533

Wang XQ, Chen CB, Zhao WJ, Fu GB, Zhai Y

Enzyme replacement therapy in two patients with classic Fabry disease from the same family tree: Two 
case reports

3542

Harigane Y, Morimoto I, Suzuki O, Temmoku J, Sakamoto T, Nakamura K, Machii K, Miyata M

Immune-mediated necrotizing myopathy: Report of two cases3552

Chen BH, Zhu XM, Xie L, Hu HQ

Retroperitoneal cavernous hemangioma misdiagnosed as lymphatic cyst: A case report and review of the 
literature

3560

Hou XF, Zhao ZX, Liu LX, Zhang H

Malignant melanoma resection and reconstruction with the first manifestation of lumbar metastasis: A 
case report

3571

Guo ZX, Zhao XL, Zhao ZY, Zhu QY, Wang ZY, Xu M

Promising way to address massive intragastric clotting in patients with acute upper gastrointestinal 
bleeding: A case report

3578

Liu SX, Shi B, Liu YF, Shan JY, Sun B

Pyogenic spondylitis caused by Escherichia coli: A case report and literature review3583

Zou LC, Qian J, Bian ZY, Wang XP, Xie T

Primary ovarian choriocarcinoma occurring in a postmenopausal woman: A case report3592

Dai GL, Tang FR, Wang DQ



WJCC https://www.wjgnet.com III May 26, 2023 Volume 11 Issue 15

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 15 May 26, 2023

Treatment of severe open bite and mandibular condyle anterior displacement by mini-screws and four 
second molars extraction: A case report

3599

Huang ZW, Yang R, Gong C, Zhang CX, Wen J, Li H

Application of apical negative pressure irrigation in the nonsurgical treatment of radicular cysts: A case 
report

3612

Chen GP, Zhang YZ, Ling DH

Treatment of postherpetic neuralgia by bone marrow aspirate injection: A case report3619

Honda Pazili T

Non-target lung embolization during portal vein embolization due to an unrecognized portosystemic 
venous fistula: A case report

3625

Alharbi SR, Bin Nasif M, Alwaily HB

Acute abdomen caused by spontaneous rupture of degenerative hysteromyoma during pregnancy: A case 
report

3631

Xu Y, Shen X, Pan XY, Gao S

Atypical progress of frozen shoulder after COVID-19 vaccination: A case report3637

Jo HS, Kim HM, Han JY, Park HK

Co-existing squamous cell carcinoma and chronic myelomonocytic leukemia with ASXL1 and EZH2 gene 
mutations: A case report

3643

Deng LJ, Dong Y, Li MM, Sun CG

Diagnosis based on electromagnetic navigational bronchoscopy-guided biopsied peripheral lung lesions in 
a 10-year-old girl: A case report

3651

Meng FZ, Chen QH, Gao M, Zeng L, Lin JR, Zheng JY

Relationship between intralobar pulmonary sequestration and type A aortic dissection: A case report3658

Wang YJ, Chen YY, Lin GH



WJCC https://www.wjgnet.com IX May 26, 2023 Volume 11 Issue 15

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 15 May 26, 2023

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Gulali Aktas, MD, Professor, Department of Internal 
Medicine, Abant Izzet Baysal University Hospital, Bolu 14030, Turkey. draliaktas@yahoo.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®), 
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central, 
Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology 
Journal Database, and Superstar Journals Database. The 2022 Edition of Journal Citation Reports® cites the 2021 
impact factor (IF) for WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator: 
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's 
CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ying-Yi Yuan; Production Department Director: Xiang Li; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja 
Hyeon Ku

https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

May 26, 2023 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2023 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2023 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 3481 May 26, 2023 Volume 11 Issue 15

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2023 May 26; 11(15): 3481-3490

DOI: 10.12998/wjcc.v11.i15.3481 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Retrospective Study

Chronic otitis media and middle ear variants: Is there relation?

Fatma Dilek Gökharman, Düzgün Can Şenbil, Sonay Aydin, Erdal Karavaş, Özge Özdemir, Arzu Gülşah Yalçın, 
Pınar Nercis Koşar

Specialty type: Medicine, research 
and experimental

Provenance and peer review: 
Invited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): A 
Grade B (Very good): 0 
Grade C (Good): 0 
Grade D (Fair): D 
Grade E (Poor): 0

P-Reviewer: Sangani V, United 
States; Zhang Y, China

Received: March 8, 2023 
Peer-review started: March 8, 2023 
First decision: March 24, 2023 
Revised: March 27, 2023 
Accepted: April 21, 2023 
Article in press: April 21, 2023 
Published online: May 26, 2023

Fatma Dilek Gökharman, Özge Özdemir, Arzu Gülşah Yalçın, Pınar Nercis Koşar, Department of 
Radiology, Ankara Training and Research Hospital, Ankara 06230, Turkey

Düzgün Can Şenbil, Sonay Aydin, Department of Radiology, Erzincan Binali Yıldırım 
University, Erzincan 24100, Turkey

Erdal Karavaş, Department of Radiology, Bandırma 17 Eylül University, Balıkesir 10200, 
Turkey

Corresponding author: Düzgün Can Şenbil, MD, Academic Research, Doctor, Research 
Assistant, Department of Radiology, Erzincan Binali Yıldırım University, Hacı Ali Akın street, 
Erzincan 24100, Turkey. senbilcan@gmail.com

Abstract
BACKGROUND 
Chronic otitis media (COM) is an inflammatory disease that lasts for a long time. 
It is common in developing countries. Hearing loss can result from COM. The 
relationship between variations in middle ear anatomy and COM was invest-
igated in our study.

AIM 
To compare the prevalence of middle ear anatomic variations between the cases 
with COM and healthy individuals.

METHODS 
This retrospective study included 500 patients with COM and 500 healthy 
controls. The presence of those variants was determined: Koerner’s septum, facial 
canal dehiscence, high jugular bulb, jugular bulb dehiscence, jugular bulb 
diverticulum, sigmoid sinus anterior location and deep tympanic recesses.

RESULTS 
A total of 1000 temporal bones were examined. The incidences of these variants 
were respectively (15.4%-18.6%), (38.6%-41.2%), (18.2%-4.6%), (2.6%-1.2%), (1.2%-
0%), (8.6%-0%), (0%-0%). It was observed that only high jugular bulb (P < 0.001) 
and anteriorly located sigmoid sinus frequencies (P = 0.002) in the case group 
were statistically significantly higher than the control groups.

CONCLUSION 
COM is a multifactorial disease and variants of middle ear have always been 

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v11.i15.3481
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important in terms of potential risk for complication during surgery but rarely associated with 
COM as an etiology or as a consequence of the disease. We didn't find a positive correlation 
between COM and Koerner’s septum and facial canal defect. We ended up with a significant 
conclusion with the variants of dural venous sinuses -high jugular bulb, dehiscence of jugular 
bulb, diverticulum of jugular bulb and anteriorly located sigmoid sinus- that have been studied 
less and frequently associated with inner ear illnesses.

Key Words: Chronic otitis media; Radiology; Inflammation; Hearing loss; Mastoid cells; Head and neck

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Chronic otitis media (COM) is a chronic inflammatory disease. It is frequently seen in 
developing countries. COM can cause hearing loss. In our study, the relationship between the variations of 
middle ear anatomy and COM was investigated. Not many studies have been done on this subject in the 
literature. Our study was conducted by comparing patients and control groups. The relationship between 
different anatomical variations in the population and COM was investigated.

Citation: Gökharman FD, Şenbil DC, Aydin S, Karavaş E, Özdemir Ö, Yalçın AG, Koşar PN. Chronic otitis media 
and middle ear variants: Is there relation? World J Clin Cases 2023; 11(15): 3481-3490
URL: https://www.wjgnet.com/2307-8960/full/v11/i15/3481.htm
DOI: https://dx.doi.org/10.12998/wjcc.v11.i15.3481

INTRODUCTION
Chronic otitis media (COM) is a chronic inflammatory disease of the tympanic cavity and mastoid 
cavity mucosa that is characterized by a non-intact tympanic membrane and is a worldwide public 
health problem that primarily affects developing countries[1].

COM is classified clinically into two groups: Active and inactive, with multiple subgroups within 
each. This disease is one of the most common causes of conductive hearing loss; additionally, it can be 
progressive, with middle ear bones eroding and inner ear destruction leading to sensorineural hearing 
loss. Even though they are extremely rare, intracranial complications can occur[2].

Because of its high prevalence and the morbidities it causes, it plays an important role in the daily 
work routines of ear nose throat doctors and radiologists.

Chronic middle ear inflammation is caused by both genetic factors that cause functional and anatomic 
variations in the middle ear that predispose to COM and multiple environmental factors. Depending on 
the stage and complication of the disease, it is treated medically or surgically[3].

Middle ear anatomy is unique for every ear and person with multiple variations. High resolution 
computed tomography (HRCT) of the temporal bone provides plenty of information about the complic-
ations and the factors that predisposes to disease or to decide the kind of procedure to operate before 
surgery and to warn the surgeon against the risk of possible complications that might happen due to the 
variants with its high resolution and perfect bone detail.

The surgery procedure of choice for eliminating the infected mastoid cells is tympanomastoidectomy. 
Knowing the anatomic variations of that middle ear is essential before the operation in order to perform 
it properly; otherwise, recurrence and complications are unavoidable[4].

There hasn't been enough research done on the anatomic variations of the middle ear in the literature. 
The purpose of this study is to compare the prevalence of anatomic variations between case and control 
groups, as well as to define and compare the potential erosive effect of COM on the middle ear anatomic 
structures.

MATERIALS AND METHODS
This retrospective study included 500 patients with COM and 500 healthy controls. In both groups, the 
examinations were performed if a clinician deemed it necessary. Both groups were examined between 
March 2020 and August 2022.

Patients with maxillofacial anomalies, temporal bone fracture, prior ear surgery or mastoidectomy 
and younger than 18 years old were excluded from the study. Moreover, images which have low 
diagnostic quality due to motion artifacts were not included in the study.

https://www.wjgnet.com/2307-8960/full/v11/i15/3481.htm
https://dx.doi.org/10.12998/wjcc.v11.i15.3481
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We selected patients for our control group if COM was written as a final diagnosis in their electronic 
records and if there was mucosal thickening and soft tissue densities in middle ear space and mastoid 
cavity on imaging.

All images were examined by a radiologist who is 25 years experienced in head and neck radiology.
Seven variants were identified for review: Koerner’s septum (KS), facial canal dehiscence, high 

jugular bulb, jugular bulb dehiscence, jugular bulb diverticulum, anteriorly located sigmoid sinus and 
deep tympanic recesses.

All studies were performed using a standardized temporal bone protocol with a revolution EVO 
scanner (General Electric Company, United States) with 100 kV (peak), 190 mA, 0.53:1 pitch, Display 
field of view (DFOV) 18.0 cm acquired at 0.625 mm section thickness.

To identify variants, the following criteria were used.
KS: KS was diagnosed on computerized tomography (CT) at the level of the antrum in the mastoid 

bone, with the appearance of a bone segment that is thicker and longer than the walls of air cells 
(Figure 1)[1].

Facial canal dehiscence: Facial nerve dehiscence is diagnosed when there is a loss of integrity in the 
bone channel (Figure 2)[5].

High riding jugular bulb: There are several criteria in the literature that indicate a high jugular bulb. 
We used the criterion that the roof of bulb reaches the cochlea’s basal return level (Figure 3A and B)[6].

Jugular bulb dehiscence: When there is no lamina bone that separates the JB from the middle ear 
cavity and the bulb is in direct contact with the middle ear cavity, we diagnosed jugular bulb dehiscence 
(Figure 3C and D)[7].

Jugular bulb diverticulum: The jugular bulb diverticulum is a polypoid protrusion that extends 
superior to the bulb, as well as less medially and posteriorly (Figure 4)[7].

Anteriorly located sigmoid sinus: There must be no anteroposterior distance between the posterior 
part of the bonny external auditory canal and the sigmoid sinus to diagnose the anteriorly located 
sigmoid sinus (Figure 5)[8].

Deep tympanic recess: If the depth of the recess is 6 mm or deeper on axial plane[9].

Statistical analyses
The Chi squared test and Fisher exact test (if necessary) were used to analyze categorical variables. The 
descriptive statistics were mean ± SD, median [min max] for numerical variables and numbers and 
percentages (%) for the categorical variables. The SPSS Windows version 23.0 package program was 
used for the statistical analyses and P values less than 0.05 were considered statistically significant.

RESULTS
There are 500 patients in both control and case series. Case series has 260 male, 240 female patients and 
median age is 48.32 (± 15.03). Control series has 225 male, 275 female patients, median age is 45.86 (± 
15.48)

In terms of clinical features, both groups were compared in Table 1.
The high jugular bulb frequency was found to be significantly different between the case (91 

individuals; 18.2%) and control (23 individuals; 4.6%) groups (P < 0.001).
The incidence of anteriorly located sigmoid sinus was significantly higher in case groups (43 

individuals; 8.6%) than in control subjects (19 individuals; 3.8%) (P = 0.002).
However, we didn’t find a statistically significant difference in frequency with other variants.
In terms of the involvement sites of 500 cases diagnosed with COM and 500 healthy individuals are 

compared in Table 2.
There was a significant difference in facial canal dehiscence sides between case and control groups. (P 

= 0.003) While facial canal dehiscence is more common on the right side in case series (68, 35.4%), it has 
been observed that it is more common in the bilateral region in control series (P = 0.03).

DISCUSSION
Aside from clinic and audiologic tests, imaging modalities are used as a supplement to diagnose middle 
ear pathologies and plan surgery protocols. HRCT of the temporal bone is the modality of choice for its 
superior high resolution of bone anatomy.

It is critical for radiologists and otologists to understand temporal bone variants in order to 
understand the etiology and treatment of COM, which is a multifactorial disease.

Koerner’s septum
It is clinically significant that the air cells of the mastoid bone, which is formed by the union of 
squamous and petrous bones, are separated by a thin bone bridge named petrosquamous suture, as 
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Table 1 Comparison of the frequency of variants between case and control groups, n (%)

Variantsa Case (n = 500) Control (n = 500) P value

Koerner’s septum + 77 (15.4) 93 (18.6) 0.178

Koerner’s septum - 423 (84.6) 407 (81.4)

Facial canal dehiscence + 193 (38.6) 206 (41.2) 0.401

Facial canal dehiscence - 307 (61.4) 294 (58.8)

High jugular bulb + 91 (18.2) 23 (4.6) < 0.001

High jugular bulb - 409 (81.8) 477 (95.4)

Jugular dehiscence + 13 (2.6) 6 (1.2) 0.105

Jugular dehiscence - 487 (97.4) 494 (98.8)

Jugular diverticulum + 4 (0.8) 0 (0) -

Jugular diverticulum - 496 (99.2) 0 (0)

Anterior located sigmoid sinus + 43 (8.6) 19 (3.8) 0.002

Anterior located sigmoid sinus - 457 (91.4) 481 (96.2)

Deep tympanic recess + 0 (0) 0 (0) -

Deep tympanic recess - 500 (100) 500 (100)

aP value was obtained from Pearson Chi Square test.
+: Indicates the presence of the variant; -: Indicates the absence of the variant.

Figure 1 Koerner’s septum in axial computed tomography image and illustration. A: Axial computed tomography image shows Koerner’s septum 
(KS) as a thicker bone lamina in mastoid process (red arrow); B: KS is seen in illustration.

known as KS which is a common variant.
Previous researches in the literature have suggested that the KS inhibits pneumatization and drainage 

of the middle ear space by blocking aditus at the antrum and epitympanum. So it is thought as a reason 
of chronic middle ear diseases.

It’s also a reason of complication in mastoid surgery[10,11].
Antrum, the largest air cell, is located deeper than the KS that’s why it makes it more difficult to reach 

the antrum during surgery. Furthermore, during mastoid surgery, a well-developed, thick KS can be 
confused with the lateral wall of the sinus, and as a result, deep mastoid air cells cannot be cleaned out
[10,11].

In our study, we found 77 patients (15.4%) with KS, and there are 93 cases (18.6%) with KS in the 
control series and statistically, it is not concluded to be significant with COM. Moreover we had more 
patients with this variant in our control group.

It is still important to report KS thus it is potentially a reason of complication in surgery.
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Table 2 Comparison the frequency of the variants’s side between case and control groups, n (%)

Case (n = 500) Control (n = 500) P value

Koerner’s septum

Right 36 (46.8) 31 (33.3) 0.057

Left 29 (37.7) 34 (36.6)

Bilateral 12 (15.6) 28 (30.1)

Facial canal dehiscence

Right 68 (35.4) 49 (23.8) 0.003

Left 84 (43.8) 85 (41.3)

Bilateral 40 (20.8) 72 (35)

High jugular bulb

Right 39 (42.9) 10 (50) 0.763

Left 40 (44) 7 (35)

Bilateral 12 (13.2) 3 (15)

Jugular dehiscence

Right 8 (61.5) 3 (50) 0.812

Left 4 (30.8) 2 (33.3)

Bilateral 1 (7.7) 1 (16.7)

Jugular diverticulum

Right 3 (75) 0 (0) ---

Left 1 (25) 0 (0)

Bilateral 0 (0) 0 (0)

Anterior located sigmoid sinus

Right 26 (60.5) 10 (62.5) 0.547

Left 14 (32.6) 6 (37.5)

Bilateral 3 (7) 0 (0)

Deep tympanic recess

Right 0 (0) 0 (0) ---

Left 0 (0) 0 (0)

Bilateral 0 (0) 0 (0)

P value was obtained from Pearson Chi Square test.

Facial canal dehiscence
The chorda tympani runs through a bone labyrinth known as the fascial canal. It enters the temporal 
bone via the internal acoustic canal and exits through the stylomastoid foramen. It has three distinct 
parts along the course in the temporal bone. Respectively, labyrinth, tympanic and mastoid. Even 
though canal dehiscence can occur anywhere along the bonny canal, the tympanic segment is the 
longest and most common location[12].

Facial canal dehiscence can be linked to ossification issues in inutero life. Despite the fact that it can 
be congenital, there are numerous studies that show a link between facial canal dehiscence and COM. It 
is probably a result of the erosive effect. That is why some consider it a pathology rather than a variant
[13].

In imaging, a canal dehiscence should have precise edges so it can be differentiated from low mineral-
ization. However micro dehiscence cannot be visualized on the temporal HRCT because of the thin 
structure and tortuous course of the canal. Which means, surgeons shouldn’t depend on the CT report 
completely and should make a decent assessment of the canal intraoperatively in terms of preventing 
chorda tympani injury which may require revision operations[14].
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Figure 2 Labyrinth segment of facial canal without a bonny canal coverage in axial computed tomography image and illustration. A: Axial 
computed tomography image shows that there is not a bonny canal coverage around the labyrinth segment of facial nerve (red arrow); B: In this illustration labyrinth 
segment of facial canal can be seen without a bonny canal coverage.

Figure 3 Axial computed tomography image and illustration. A: Axial computed tomography image shows that the roof of the jugular bulb (red arrow) is 
much higher than the basal turn of cochlea (yellow arrow); B: Illustration of middle ear cavity in coronal plane show jugular bulb colored as blue is slightly higher than 
the basal turn of cochlea; C: Axial computed tomography image shows that there is not a bone roof above jugular bulb and it is in direct contact with middle ear cavity 
(red arrow), tympanic membrane; D: When comparing with B we cannot see the bonny roof of jugular bulb.

In our study we have 193 patients in case series (38.5%) and 205 patients in control series (41%) with 
facial canal dehiscence. These numbers make it the most common variant in all of six variants we look 
for. We ended up with similar numbers so it is not statistically significant. So our results are more 
compatible with congenital theory.

Yet, it is essential to report facial canal dehiscence as inflammation of the middle ear can spread 
through the facial nerve and cause facial palsy[15] and its vulnerability in terms of getting harmed 
during surgery.

High riding jugular bulb
Jugular bulb is the venous part between the horizontal part of the sigmoid sinus and the upper end of 
the internal jugular vena. The morphology of the dural venous sinuses and the jugular bulb can vary 
greatly and is usually asymmetric for individuals[16].

Jugular bulb is absent at birth and develops around the age of two as a result of changing venous 
sinus dynamics after adapting to the erect position[17].

Although there is no agreement on the changing positions of sigmoid sinus and jugular bulb, general 
opinion is some pathologies that shorten the distance between the outer ear and the sigmoid sinus and 
rises the jugular bulb by reducing the pneumatization of the mastoid air cells[18].
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Figure 4 Jugular bulb diverticulum. A: Axial computed tomography image shows jugular bulb diverticulum as an outpouching from tiny bulbus (red arrow); B: 
Illustration draw of jugular bulb diverticulum which out pouches to middle ear cavity.

Figure 5 Anteriorly located sigmoid sinus. A: Anteriorly located sigmoid sinus. On axial CT images shows a sigmoid sinus very close to outer ear (red arrow); 
B: Illustration demonstrates anteriorly located sigmoid sinus.

The roof of the jugular bulb is lower anatomically than the floor of the hypotympanum, and a bone 
lamina should separate the jugular bulb from the middle ear space[18].

Authors suggested more than one criteria to decide if the jugular bulb is high. Any of them can be 
used. In this study we used the one which says if the jugular bulb is higher than the basal turn of the 
cochlea and projects into the middle ear space.

In the literature, the prevalence of the high riding jugular bulb, the most common variant of jugular 
bulb, is 3.5%-7.5%. It is mostly on the right side where the venous system is dominant and it is accepted 
as a physiologic variant.

In our study, 90 cases (18%) in the case series and 23 cases (4.6%) in the control series have a high 
riding jugular bulb. This time we found it statistically significant. We ended up with a prevalence in the 
control series that is comparable to the literature, but it is significantly higher in the case series. In the 
case series, 38 patients have a high riding jugular bulb on the right side, 40 patients have it on the left 
side and 12 patients have it bilateral. There is not a right side dominancy unlike literature.

Jugular bulb dehiscence
Jugular bulb dehiscence is when jugular bulb doesn’t have a bone lamina and is in contact with middle 
ear cavity. This condition creates a negative pressure effect in the cavity. This aggravates chronic middle 
ear inflammation and retracts tympanic membrane[19].

In our study, 13 patients (2.6%) have it, while 6 patients (1.2%) have it in the control series, indicating 
that there is no statistically significant relationship. However, it is worth noting that case series has 
twice as many people as case series.

Jugular bulbus diverticulum
Jugular bulb diverticulum is considered as a true venous anomaly and is a reason of retrotympanic 
vascular mass. It can occur by two different entities. Either there is a dehiscence on the floor of middle 
ear wall or there is not a dehiscence but jugular fossa is large without a dehiscent floor[20].

We only have four patients in the case series and none in the control series, and there is no statist-
ically significant relationship.

Anterior located sigmoid sinus
Anterior located sigmoid sinus is a rare variant like jugular diverticulum.
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We have 43 patients (8.6%) in our case group and 17 patients (3.4%) in our control group. There are 
statistically significantly more patients in the case group than in the control group.

Jugular bulb and other venous variants are frequently associated with tinnitus, but they should not be 
considered as a cause of tinnitus before ruling out other possible etiologies because they could be often 
found in the general population. As far as we know, COM and jugular bulb and sigmoid sinus variants 
have never been associated in the literature before and our study is the first one.

Deep tympanic recess was not found in the total 1000 patients.

CONCLUSION
We aimed to find out a cause and effect relation between some of temporal bone variants and COM 
that’s a multifactorial disease, characterized by the long term and destructive inflammation of the 
middle ear space and mastoid cellular. We didn't find a positive correlation between COM and KS and 
facial canal defect. There are more studies about both variants than others in the literature. On the other 
hand we ended up with a significant conclusion with the variants of dural venous sinuses -high jugular 
bulb, dehiscence of jugular bulb, diverticulum of jugular bulb and anteriorly located sigmoid sinus- that 
have been studied less and frequently associated with inner ear illnesses. Even though there is no 
agreement on why and how these variants occur, our study adds a new perspective to the literature by 
associating the variants with COM. However more studies should be done in the future to find out if 
these variants occur due to COM or COM occurs due to variants.

ARTICLE HIGHLIGHTS
Research background
Our article examines the anatomical and variational differences in chronic otitis media (COM) patients.

Research motivation
COM is a multifactorial disease and variants of middle ear have always been important in terms of 
potential risk for complication during surgery but rarely associated with COM as an etiology or as a 
consequence of the disease.

Research objectives
The objectives of our research are to determine its relationship with anatomical variations in COM.

Research methods
Our study is a retrospective study. The following conditions were investigated in our study: Koerner's 
septum (KS), facial canal dehiscence, high jugular bulb, jugular bulb dehiscence, jugular bulb diver-
ticulum, anterior sigmoid sinus, and deep tympanic recesses.

Research results
Only the case group's high jugular bulb and anteriorly located Sigmoid Sinus frequencies were statist-
ically significantly higher than the control groups.

Research conclusions
We discovered no link between COM and KS or facial canal defect. We came to a significant conclusion 
with the dural venous sinus variants -high jugular bulb, jugular bulb dehiscence, jugular bulb 
diverticulum, and anteriorly located sigmoid sinus- that have been studied less and frequently 
associated with inner ear illnesses.

Research perspectives
The relationship between COM and anatomical variations is investigated in our study.
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