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ABSTRACT 

 
Background: Chronic Suppurative Otitis Media (CSOM) is one of the major health 
problems found in many populations in the world and a cause of high morbidity and high 
mortality. However, there is no single theory that explains how and why chronic otitis 
media occurs. There are many studies on the function of Eustachian tube. However, the 
role of the Eustachian tube angle and the relationship with the occurrence of CSOM has 
not been widely studied. This study aimed to evaluate the mean of Eustachian tube angle 
and to examine the diffrentiation between angle of Eustachian tube in Chronic Suppurative 
Otitis Media (CSOM) patient with and without cholesteatoma.  
Subjects and Methods: This research is a case-control study. Study group consist of 27 
patients of CSOM with cholesteatoma and 27 patients of CSOM without cholesteatoma 
included as controlling. All patients are examined by using CT temporal and measured the 
angle of Eustachian tube using Multiplanar Reconstruction (MPR) technique on osirix 
program. The data was analyzed using independent T test 
Results: The mean of the Eustachian tube angle in CSOM with cholesteatoma in female 
patients was 28.690 and male 27.780 whereas in the CSOM group without cholesteatoma in 
female patients was 33.810 and men 31.870. The mean of Eustachian tube angle in CSOM 
patients with cholesteatoma is 28.220 and CSOM without cholesteatoma is 33.000. In 
independent T test, the result showed significant differentiation (p= 0.001) between the 
angle of Eustachian tube in patients CSOM with and without cholesteatoma.  
Conclusion: The advance of technology makes easier to measure of Eustachian tube 
angle. In men found that the Eustachian tube angle is more horizontal than women. There 
is diffrence between the angle of the Eustachian tube with the occurrence of cholesteatoma 
in CSOM. 
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BACKGROUND 

Chronic Suppurative Otitis Media (CSOM) 

is one of the major health problems found 

in many populations in the world and a 

cause of high morbidity and high mortality. 

However, there is no single theory that 

explains how and why chronic otitis media 

occurs. Beside genetic and environmental 

factors, craniofacial anatomy is also consi-

dered to play a role in the occurrence of 

chronic otitis media. The size of the 

mastoid and Eustachian tube are cranio-

facial anatomy which related in the 

occurrence of the CSOM disease. There are 
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many studies on the function of Eustachian 

tube. However, the role of the Eustachian 

tube angle and the relationship with the 

occurrence of CSOM has not been widely 

studied (Sirikci, 2001). 

Eustachian tube in children is shorter 

and more horizontal than in adults. In 

adults, the tube forms an angle of 30-400 

with a horizontal plane, whereas in children 

only form an angle of 100. Eustachian tube 

angle will be the same as adults at 7-8 years 

of age. A more horizontal angle of the Eus-

tachian tube causes otitis media to occur 

frequently in children. Recurrent acute 

otitis media (AOM) or otitis media effu-

sions (EOM) that last a long time in child-

hood will cause the CSOM in adulthood 

(Dinc, 2015). 

Eustachian tube plays an important 

role in maintaining the physiology of the 

middle ear. Eustachian tube has three func-

tions: ventilation, protection, and cleaning 

of the middle ear. The length and angle of 

the Eustachian tube determines the possi-

bility of preventing nasopharyngeal reflux 

into the middle ear. Eustachian tube dys-

function is a pathophysiological mechanism 

underlying the formation of retraction poc-

ket and cholesteatoma. Tympanic pocket 

membrane retraction is characterized by 

partial collapse of the mesotimpani or 

epitimpani cavities. Cholesteatoma destroys 

the temporal bone and adjacent bone 

structure which cause various compli-

cations (Dinc, 2015). 

On examination of CT temporal scans 

on 210 patients CSOM concluded there was 

a significant relationship between patients 

with CSOM type cholesteatoma with lower 

Eustachian tube angle. A more horizontal 

Eustachian tube angle will cause Eusta-

chian tube dysfunction and impaired 

clearance in the middle ear (Aksoy, 2016) 

Research on the anatomy of Eusta-

chian tubes involving radiology is still less. 

The multiplanar reconstruction technique 

(MPR) is one of several new imaging tech-

niques in computed tomography (CT) that 

makes the anatomical features of the 

Eustachian tube more pronounced. By 

using multiplanar reconstruction techni-

ques, the image can be adjusted as desired 

by changing the angle of the plane every 0.5 

degrees and changing the station every 1 

millimeter (Takasaki, 2007). 

This study aims to examine the 

diffrentiation between angle of Eustachian 

tube in CSOM patient with and without 

cholesteatoma. The angle of the Eustachian 

tube will be measured using multiplanar 

reconstruction techniques. Angle of the ET 

was defined as the angle of a straight line 

from the pharyngeal orifice to the tympanic 

orifice of the ET against Reid's  standard 

plane, which is difined as the plane 

connecting the infraorbita margins with the 

upper margins of the external auditory 

meatus (Takasaki, 2007). 

 

 

 
Figure 1. Reid horizontal plane (infraorbita meatal line) 
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SUBJECTS AND METHOD 

This research is analytic with case control 

approach. The study was conducted on 

outpatient Otology Division H. Adam Malik 

Medan General Hospital and for examina-

tion of temporal CT scan performed at the 

Department of Radiology RSUP H. Adam 

Malik Medan in January 2015- March 2017. 

The subjects of the study were 54 

people which consist of 27 people in the 

cholesteatoma group and 27 people in the 

group without cholesteatoma taken with 

consecutive sampling. Sample selection 

criteria include inclusion criteria patients 

CSOM with and without cholesteatoma 

which doing treatment in the Otology 

Division H. Adam Malik Medan General 

Hospital who had performed a temporal CT 

scan with 1 mm slice thickness and surgery 

tompanomastoidectomy. Exclusion criteria 

in this study were patients <8 years old and 

there is a damage on CT scan patients so 

that Eustachian tube angle can not be 

measured.  

Patients who have been diagnosed 

under anamnesis history, otoscopy exami-

nation and CT scan, if the results of CT scan 

found cholesteatoma and then proved by 

the presence of cholesteatoma on timpano-

mastoidectomy surgery. The angle of the 

Eustachian tube was measured using the 

program osirix lite application. As explain-

ed in the introduction, Angle of the ET was 

defined as the angle of a straight line from 

the pharyngeal orifice to the tympanic 

orifice of the ET against Reid's  standard 

plane, which is difined as the plane connec-

ting the infraorbita margins with the upper 

margins of the external auditory meatus 

(Takasaki, 2007). 

 

 

 

 

 

 

 

 

 

 

Figure 2. MPR Technique on Osirix Lite Program  

 

Distribution of data of the angle of 

Eustachian tube was analyzed using 

Shapirowilk test. In this study the data is 

normally distributed (p>0.05). Further-

more, the relationship of the angle of the 

Eustachian tubes in the patients with 

CSOM with cholesteatoma was analyzed by 

independent T test. 

 

RESULTS 

Table 1 shows the mean angle of the 

Eustachian tubes of patients with CSOM 

without cholesteatoma in women was 

33.810 and men 31.870 whereas in patients 

with CSOM cholesteatoma, women 28.690 

and men 27.780. 

Large range of Eustachian tube angle 

in the CSOM group with cholesteatoma, 
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women between 210-360 and men 220-400 

whereas in the CSOM group without 

cholesteatoma, 290-390 women and 240-400 

males. 

Table 2 shows the large mean angle of 

the Eustachian tube of patients with CSOM 

without cholesteatoma at the onset since 

childhood is 34.010 and after childhood 

31.600 whereas in patients with CSOM 

cholesteatoma, onset since childhood 

27.770 and after childhood 30.200. 

Table 1. The mean of the angle of Eustachian Tube based on gender 

Gender 

Angle of Eustachian Tube (0) 

Cholesteatoma (-) Cholesteatoma (+) 

n mean SD n Mean SD 

Female 11 33.81 3.31 13 28.69 5.39 
Male 16 31.87 4.64 14 27.78 4.80 

 

Tabel 2.  The diffrentiation of the mean of the angle of eustachian tube with 

CSOM with and without Cholesteatoma 

CSOM 
Angle of Eustachian Tube (0) 

mean SD p 
With Cholesteatoma 28. 22 4.25 0.001 
Without Cholesteatoma 33.00 5.01  

     

In the Shapirowilk test, p value was 

found for CSOM group with cholesteatoma 

and CSOM group without cholesteatoma 

with normal distribution that is p= 0.900 

and p= 0.755. Furthermore, T independent 

test and statistically significant difference p 

= 0.001. 

 

DISCUSSION 

1. The mean of the angle of Eusta-

chian tubes in otitis media patients 

supuratif chronic based on gender 

CSOM sufferers in Hasan Sadikin Hospital, 

Bandung is higher in men (53%) than 

women (47%) (Fasyah, 2016). The same 

was also reported in 119 patients who went 

to the hospital treatment of RSUP H. Adam 

Malik Medan from 2006-2010 obtained the 

highest incidence in male patients is 64 

people and 55 women (Asroel, 2013). 

Srivastava (2010) in India found the 

highest incidence of CSOM in men 

compared to women, 56.3% and 43.7% of 

110 patients. 

Craniofacial anatomy in men and 

women has differences. This is evidenced 

by Avci's research (2014) in Turkey that 

compared craniofacial anatomy in 60 

normal people consisting of 30 women and 

30 men. The results of his study found that 

men have a larger corner of Eustachian 

tubes are more horizontal and Eustachian 

tube larger than women. Similarly, the 

length of the mastoid cavity, the distance of 

intercoclea and thickness of Eustachian 

tube bone in men is bigger than women. 

The same results were also obtained 

in this study, where the angle of Eustachian 

tube in men is more horizontal than in 

women and the number of patients with 

CSOM in men more than women. Dinc 

(2015) in Turkey reported the Eustachian 

tube angle was significantly more horizon-

tal in men than in women. This causes 

more men suffer from CSOM with choles-

teatoma. The more horizontal angle of the 

Eustachian tube causes Eustachian tube 

dysfunction and triggers the formation of 

retraction pockets which subsequently 

becomes the will of cholesteatoma. 
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2. The diffrentiation of the mean of 

the angle of Eustachian tube with 

CSOM with and without 

Cholesteatoma 

Aksoy (2016) in Turkey conducted a study 

of Eustachian tube angle on 210 patients 

who performed a temporal CT scan and 

concluded that there was a significant 

relationship between CSOM patients with 

cholesteatoma with a more horizontal 

Eustachian tube angle. 

A more horizontal angle of the 

Eustachian tube will cause Eustachian tube 

dysfunction and interference with the 

middle ear. Experiments in experimental 

animals in clinical studies have proven that 

Eustachian tubal dysfunction is involved in 

the pathogenesis of middle ear disease. 

When the tensor veli palatini muscle is 

disrupted, the opening of Eustachian tube 

will also be disrupted. This causes negative 

pressure on the middle ear and effusion of 

the middle ear. In an experiment, excision 

of some tensor veli palatini muscles in the 

pterigoid hamulus in the palate caused 

negative pressure in the middle ear and 

accompanied by the occurrence of middle 

ear effusion. Total excision results in 

underpressures in the middle ear followed 

by persistent middle ear effusion 

(Bluestone, 2007). 

Chronic inflammation or inflamma-

tion is known to cause changes in metas-

tasis of columnar epithelium to stratified 

squamous epithelium. Squamous epithelial 

invasion of the ear canal or the outer 

surface of the tympanic membrane into the 

middle ear via marginal perforation or 

perforation causes retraction of pocket. 

Furthermore in this place formed a matrix 

of cholesteatoma in the form of epithelial 

cells that are piled on the spot (Meyer, 

Strunk & Lambert, 2006; Chole & Nason, 

2009). 

This study proved that there was 

statistically significant difference (p <0.05) 

of the mean Eustachian tubular angle in 

CSOM patients with and without choles-

teatoma using T-independent test. Thus the 

hypothesis in this study is accepted. 

This study proved that there was a 

statistically significant difference (p <0.05) 

of the mean of Eustachian tube angle in 

CSOM patients with and without cholestea-

toma using a T-independent test. The 

research is expected to open the insight into 

research. That utilizes technological 

advance especially in the field of radiology 

and can be the foundation of the theory for 

further research. 
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