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ABSTRACT 

Objective: To determine Eustachian tube function in tubotympanic type of chronic ear disease and to correlate Eusta-
chian tube function with pathological change in middle ear mucosa. Materials and Methods: A prospective study of 
the cases of tubotympanic type of chronic suppurative otitis media was undertaken. Patients were subjected to clinical 
examination followed by audiometry tests and impedence audiometry to determine eustachian tube functions. Patients 
were then subjected to myringoplasty and eustachian tube function were then reassessed post operatively. Results: In 
our study, out of 30 cases who underwent myringoplasty, 21 cases had successful surgical outcome and 9 cases were 
failed. Out of 24 cases of good Eustachian tube function, 21 cases had successful surgical outcome intends of taking up 
graft, absence of otorrhea and improvement in hearing. In remaining 3 cases, there was recurrence of otorrhea with cen-
tral perforation. All the 6 cases with poor Eustachian tube function had surgical failure. Conclusion: The prognosis of 
the middle ear reconstructive surgery has direct correlation with Eustachian tube functions and Eustachian tube function 
tests should be a routine investigation in all the cases planned for surgical reconstruction of the middle ear. 
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1. Introduction 

Reconstructive ear surgery is one of the most common 
surgeries taken up by the otologist. The success of the 
surgery is indicated by improvement in hearing & non 
persistence of the symptoms. One of the important fac- 
tors on which success of the surgery depends, is proper 
functioning of Eustachian tube. 

The Eustachian tube, also auditory tube or pharyngo-
tympanic tube, is a tube that links the nasopharynx to the 
middle ear. It is a part of the middle ear. In adult humans 
the Eustachian tube is approximately 35 mm (1.4 in) long. 
The Eustachian tube extends from the anterior wall of the 
middle ear to the lateral wall of the nasopharynx. It aer-
ates the middle ear system and clears mucus from the 
middle ear into the nasopharynx. Opening and closing 
functions of the eustachian tube are physiologically and 
pathologically important. Normal opening of the eusta-
chian tube equalizes atmospheric pressure in the middle 
ear; closing of the eustachian tube protects the middle ear 
from unwanted pressure fluctuations and loud sounds. 
Mucociliary clearance drains mucus away from the mid-
dle ear into the nasopharynx, thus preventing infection 
from ascending to the middle ear. 

Adequate tubal function is a prerequisite for the suc-
cess of the middle ear reconstructive surgeries hence 
assessment of Eustachian tube function is of paramount 

importance not only before undertaking any surgery for 
suppurative otitis media but also in establishing its etio- 
logical basis. 

However, the assessment of Eustachian tube function 
has been implicated in tympanoplasty failure both pri-
marily via middle ear pressure dynamic & secondarily 
via recurrent otitis media. Since, tubal function has been 
shown to improve with the age, the goal has been to de-
vise a test, which could describe Eustachian tube func-
tion adequately & thereby predict success or failure of 
middle ear surgery. 

2. Aims of the Study 

1) Eustachian tube function in tubotympanic type of 
chronic ear disease.  

2) To correlate Eustachian tube function with patho-
logical change in middle ear mucosa.  

3) An attempt was also made to ascertain whether 
Eustachian tube function had any bearing upon the out-
come of myringoplasty. 

3. Material and Methods 

A prospective study of the cases of tubotympanic type of 
chronic suppurative otitis media with central perforation 
attending the ENT outpatient department and who are 
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undergoing myringoplasty at our hospital was undertaken 
from 1st November 2010 to 30th November 2011. 

A thorough history was taken for otorrhea and hearing 
loss. The discharging ear is thoroughly cleaned, the cen-
tral perforation and attico antral disease excluded, a 
thorough clinical ENT examination was done and evi-
dence of any ENT conditions were ruled out. Tuning fork 
tests were done with 256 Hz, 512 Hz, and 1024 Hz tun-
ing forks. Tuning fork tests includes Rinne’s, weber’s 
and Absolute bone conduction tests. 

The ear was then subjected to microscopic evaluation 
to assess the condition of the middle ear mucosa and 
based on these findings middle ear mucosa was classified 
into, dry, moist and boggy status. Subsequently all these 
patients were subjected to audiological investigation. A 
pure tone audiometry was done with ELKON-EDA-3N3 
multi pure tone audiometer and the hearing status was 
assessed, patients having poor cochlear reserves was ex-
cluded from the study. 

This was followed by Eustachian tube function evalua- 
tion by the AMPLAID 724 impedance audiometer. The 
opening pressure and the residual pressure of the test ears 
were measured. Accordingly they were grouped into 
subjects having good Eustachian tube function and poor 
Eustachian tube function. Patient having residual pres- 
sure of more than 50 dapa were grouped as poor Eusta- 
chian tube function and those having less than 50 dapa 
were grouped as good Eustachian tube function. 

A myringoplasty was performed in all the patients. 
The operation was done under local anaesthesia and a 
postaural and a per meatal incision was taken accord-
ingly. The temporalis fascia was chosen as graft material. 
The patients were then called after 3 week (i.e. postop-
erative 6 week) and 9 week (i.e. postoperative 12 week) 
Eustachian tube function by impedance audiometry was 
again repeated in all the patients. In patients with intact 
tympanic membrane a tympanometric assessment was 
made by measuring the middle ear pressure first and 
subsequently twice again after asking the patients to 
swallow in an attempt to make the Eustachian tube patent 
and functioning. 

The patient in whom the graft failed to take up and the 
perforation persisted was subjected to Eustachian tube 
function for perforated tympanic membrane, the opening 
and the residual pressure of that was noted. 

The same procedure was done and same data was col- 
lected after 12 weeks. The correlation between the 
Eustachian tube function and surgical outcome was then 
studied and evaluated. 

4. Results and Observations 

4.1. Eustachian Tube Functions by Impedance 
Audiometry 

Impedance audiometry for Eustachian tube functions 

were done in all the cases. 
Out of 30 cases, 24 cases (80%) had good Eustachian 

tube functions in which 9 cases (37.5%) were having 
bilateral chronic suppurative otitis media and remaining 
15 cases (62.5%) had unilateral chronic otitis media (Ta-
ble 1). 

Out of 30 cases 6 cases (20%) had poor Eustachian 
tube functions in which 5 cases (83.33%) had bilateral 
chronic suppurative otitis media and 1 case (16.666%) 
had unilateral chronic suppurative otitis media (Table 1). 

4.2. State of Middle Ear Mucosa 

Out of 30 cases 20 cases (66.66%) had dry middle ear 
mucosa, 4 cases (13.33%) had boggy middle ear mucosa 
and 6 cases (20%) had moist middle ear mucosa. 

Out of 24 cases of good Eustachian tube function 20 
cases (87.5%) had dry middle ear mucosa, 2 cases 
(8.33%) had boggy middle ear mucosa and 2 cases 
(8.33%) had moist middle ear mucosa (Table 2). 

Out of 6 cases with poor Eustachian functions, 2 cases 
(33.33%) had boggy middle mucosa and 4 cases (66.66%) 
had moist middle ear mucosa (Table 2). 

4.3. Results of Eustachian Tube Function 

In our study, range of opening pressure of all the 30 
cases was 258 dapa to 450 dapa. The mean opening pres-
sure was 345.966 dapa. The range of residual pressure of 
all the 30 cases was 2 apa to 165 dapa, the mean residual 
pressure was 39.26 dapa. 

In all 24 cases having good Eustachian tube functions 
the range of opening pressure was 258 dapa to 373 dapa, 
the mean pressure was 328.5 dapa. The range of residual 
pressure was 2 dapa to 45 dapa. The mean residual pres-
sure was 23.458 dapa.  

In all 6 cases having poor Eustachian tube function, 
the range of opening pressure was 371 dapa to 450 dapa. 
The mean pressure was 415.833 dapa, range of residual 
pressure was 60 dapa to 165 dapa and the mean pressure 
was 102.5 dapa. 
 
Table 1. Correlation between eustachian tube function and 
otitis media (OM—otitis media). 

GOOD POOR Total

B/L OM U/L OM Total B/L OM U/L OM Total  
Eustachian 

tube function

9 15 24 5 1 6 30 

 
Table 2. Correlation between middle ear mucosa and eusta-
chian tube function. 

Dry Moist Boggy Total 

20 6 4 30 
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4.4. The Outcome of Myringoplasty 

Out of 30 cases who underwent myringoplasty, 21 cases 
(70%) had successful surgical outcome and 9 cases (30%) 
were failed. Out of 24 cases of good Eustachian tube 
function, 21 cases (87.5%) had successful surgical out-
come intends of taking up graft, absence of otorrhea and 
improvement in hearing (Figure 1). In remaining 3 cases 
(12.5%), there was recurrence of otorrhea with central 
perforation. All these 3 cases were having bilateral 
chronic suppurative otitis media. 

All the 6 cases with poor Eustachian tube function had 
surgical failure, out of which, 5 cases (83.33%) were 
having bilateral chronic suppurative otitis media. 

5. Discussion 

A prevailing interest in pathophysiology of the Eusta-
chian tube has been stimulated by the persistent inci-
dence of middle ear effusion and chronic otitis media. 
The ongoing sophistication in current middle ear recon-
structive surgery has added more dimensions to the study 
of the Eustachian tube and its effects in the course of 
reconstructive middle ear surgery. 

The tubal dysfunction is one of the most important 
factors responsible for the failure of reconstructive mid-
dle ear surgery—Zollner, 1963 [1], wullstein, 1963 [2], 
Farrior, 1965 [3], Schuknecht, [4] and Kerr, 1967 [4]. 
Even recently Toss [5] and Biswas [6] 1999 have em-
phasized the importance of Eustachian tube function in 
the middle ear surgery. The Eustachian tube function has 
been implicated in tympanoplasty failure both primarily 
via middle ear pressure dynamics and secondarily via 
recurrent otitis media Scott et al. [7]. 

Adequate functioning of the Eustachian tube is also 
considered as one of the pre requisite of re-establishing a 
closed aerated tympanic cavity in tympanoplasty— 
Holmquist [8]. 

Compere, 1958 [9] and Roger, 1962 [10] assessed 
tubal function by observing the middle ear clearance of 
radio opaque fluid in to nasopharynx and Proud in 1963 
[11] using fluroscent solution. Most surgeons now evalu-
ate tubal function clinically by observing the valsalva 
response—M. M. Hassam et al. [12]. 
 

 

Figure 1. Correlation between surgical outcome and Eusta-
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