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Introduction

The Eustachian Tube (ET) is 31-38 mm long and is localized
at an angle of 450 to the horizontal plane, 1/3 of which is posteri-
or bone and 2/3 is anterior cartilage. It is an ‘S’ shaped structure
consisting of bone and cartilage between the middle ear cavity and
the nasopharynx [1,2]. ET is closed at rest and opened in move-
ments such as swallowing, yawning, and sneezing [3]. The primary
function of ET is ventilation of the middle ear, [4]. Another function
is protection. ET prevents materials from the nasopharynx from
passing into the middle ear. The closest that the cartilage part of
ET is closed plays an active role in the realization of protection. The
length of the tube and pressure variations in the tube are impor-
tant in maintaining it. In children, the length of the ET is shorter
and straight. This makes ET more susceptible to infections. When
it is opened by the contraction of the muscles, the fatty tissue lim-
its the opening of the tube, providing continuation of aeration and
protecting ET, [5]. Septoplasty with deviation of the septum; It is
performed to preserve the functional and aesthetic structure of the
septum. The septum also separates the nasal passages and acts as
an absorbent in traumas to the anterior skull base. Septoplasty is
the nasoseptal reconstruction surgery performed to correct the

deviated septum. The main purpose of septoplasty is to make the
quadrangular cartilage upright and straight. Septal deformities can
be corrected with endonasal or external techniques [6-8]. One of
the most important tasks of the nasal cavities is too warm and hu-
midify the air in the nose. The Eustachian tube connecting the mid-
dle ear and the nasopharynx can respond to nasal cavity changes
[5]. The goal of the current study was to compare the ET functions
of patients before and after septoplasty.

Methods

Participants: The data for the study obtained from Kirat 2015
MSc thesis with the same name. The study was designed retrospec-
tively. Patients who applied to a private university hospital with
complaints of nasal obstruction in 2015 were included in the study.

Inclusion and exclusion criteria for the study as follow-
ing:

Inclusion Criteria

a) Normal hearing (better than 20 dB SPL)

b)  Unilateral nasal septum deviation
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c¢) Type atympanogram

d) Nasal congestion complaint

e) Presence of upper airway infection during study
f)  Tympanic membrane damage

Exclusion Criteria

a.  Chronic rhinosinusitis

b.  Nasal polyposis

c.  Other intranasal pathologies

d. Hearingloss

e.  Earsurgery history

f. Frequent otitis history

Procedure

Between November 2014 and June 2015, 50 patients (22 wom-
en, 28 men) aged between 18-50 years (mean 32.9) who were diag-
nosed with isolated nasal septum deviation and had septoplasty op-
eration were included in the study. Bilateral concha radiofrequency

or electrocauterization was also applied to patients with turbinate
hypertrophy. The surgeries were performed by two surgeons us-
ing the same surgical technique to ensure standardization, and an
air-channel silicone nasal splint was used postoperatively, and the
splints were removed at 48 hours. The nasal obstruction symptom
assessment (NOSE) scale was used to evaluate surgical success.
Eustachian tube functions were evaluated with Interacoustics AZ
26 (Interacoustics A/S, Assens, Denmark) tympanogram. The first
evaluation was made on the morning of the operation and only pa-
tients with a type A tympanogram were included in the study. Then,
the patients were re-measured by performing the Valsalva and
Toynbee maneuvers to measure the Eustachian functions. Second
measurements were made after 8 weeks postoperatively (Table 1).
After Valsalva and Toynbee maneuver, Eustachian tube functional-
ity was evaluated as good if the baseline and post-procedure tym-
panometric peak pressure (TTB) changed over 10 daPa, and bad
if there was less change. Ears are classified as deviation side and
opposite side of deviation and comparisons are made accordingly
(Table 2).

Table 1: Pure Tone Audiometry Results of Participants before and after the Septoplasty.

PTA for Right Ear PTA for Left Ear
PREOP 8.86 8.68
POSTOP 8.64 8.76
Table 2: Preoperative and Postoperative Tympanometric Means of the Deviation Side Ear.
Tympanometric Assessment Means Participants Mean Standard Deviation Minimum Maximum
(Deviation Side/Ipsilateral Ear) P
PREOP 50 -35.8 30.62583 -132 40
POSTOP 50 -27.74 25.57283 -124 30

Statistical Method: SPSS (IBM SPSS Statistics 24.0) program
with the use of student’s t test was used to evaluate the pre and
post results.

Results

The mean NOSE scores were 12.48+4.78 preoperatively
and 7.56%3.4 postoperatively. It was observed that the change in
NOSE scores before and after 8 weeks was statistically significant
(p=0.00). Detailed data can be seen in Graph 1. The mean pure tone
audiometry results of participants for both right and left ear were
assessed before and after surgery. The mean PTA for right ear 8.86
dB NHL for right ear before the surgery and 6.64 dB NHL after the
surgery. The mean PTA for left ear 8.68 dB NHL before the surgery
and 8.76 dB NHL after the surgery. There was no significant dif-
ference for PTA results, (p> 0, 005 for right and left ear). Tympa-
nometric assessment means were assessed based on the deviation

side and named as the contralateral ear and ipsilateral ear (Table
3). While the tympanometry means of the deviation side ear (ip-
silateral) was -35.8 before the surgery, it was assessing and -27.74
after the surgery. A significant decrease was observed in patients
after septoplasty, (p=0, 00). The tympanometry assessment means
of the non-deviation side ear (contralateral) was -33.24 before the
surgery, it was assessing and -29.6 after the surgery. A significant
decrease was observed in patients after septoplasty, (p=0, 00).
Measurements of Valsalva and Toynbee tests were also evaluated
before and after septoplasty and assessed as deviation side and
non-deviation side again. While the ipsilateral mean of Valsalva de-
creases significantly after septoplasty (p=0, 00), the difference in
the contralateral side was not significant, (p=0, 12). The detailed
data for Valsalva test can be seen in Table 4. When the Toynbee
means were interpreted, there was no significant difference for ei-
ther contralateral (p=0, 18) and ipsilateral ears (p=0, 19).
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Graph 1: Nose Scores of Participants before and after the Septoplasty.

Table 3: Preoperative and Postoperative Tympanometric Means of the Non-Deviation Side Ear .

Tympanometric Assessment Means (Non . - o -
Deviation Side/Contralateral Ear) Participants Mean Standard Deviation Minimum Maximum
PREOP 50 -33.24 20.06113 -88 32
POSTOP 50 -29.6 20.20002 -88 32
Table 4: Results of Valsalva Test before and after the Septoplasty for Ipsilateral and Contralateral ear.
Valsalva Test Means
Participants Mean Standard Deviation Minimum Maximum
(Deviation Side/Ipsilateral Ear)
PREOP 50 -29.72 38.80183 -124 68
POSTOP 50 -12.6 33.98718 -114 78
Valsalva Test Means
Participants Mean Standard Deviation Minimum Maximum
((Non Deviation Side/Contralateral Ear)
PREOP 50 -41.8 56.75412 -260 200
POSTOP 50 -33.44 44.07422 -124 210

Discussion

There are many studies examining the relationship between
septoplasty and Eustachian tube in the field of audiology. Many
studies have studied the Eustachian tube functions before and af-
ter the septoplasty operation. While some of the studies stated that
septoplasty did not affect the Eustachian tube function, the oppo-
site results were obtained in some studies. In the study, 70 patients
were studied using the tympanometer for middle ear functions and
Toynbee maneuvers for Eustachian tube functions before the oper-
ation and in the 3™ and 6™ months of the operation both on the side
of the deviation and on its contralateral side [9]. According to the
results of the study, there is no statistical difference between the

middle ear pressures on both the ipsi and contralateral sides. There
was no difference in the ipsilateral and contralateral measurements
of Eustachian tube functions. Eyigor et al. In a study conducted in
2013, they investigated the effect of surgical success on middle ear
ventilation in 25 patients hospitalized for septoplasty operation.
Although there was a significant decrease in NOSE scores before
surgery and at the 3" month, they did not detect a significant differ-
ence in tympanometry values.

At the same time, they did not find a statistically significant
relationship between postoperative NOSE scores and middle ear
pressure [10]. The study conducted by Sahin et al. in 2014 was con-
ducted on twenty-three patients and 30 healthy volunteers. In the

Citation: Savas Kirat and Berkay Arslan*. Assessment of Changes in Eustachian Tube Functions before and after Septoplasty. Sch ] Oto. 9(3)-

2022. §J0. MS.ID.000315. DOI: 10.32474/5]0.2022.09.000315.


http://dx.doi.org/10.32474/SJO.2022.09.000315

SchJ Oto

Volume 9 - Issue 3

Copyrights @ Berkay Arslan

study, middle ear pressure and eustachian tube function of patients
who underwent septoplasty operation were compared preopera-
tively and, in the 1%, and 3" months of the operation. They measured
nasal patency by rhinomanometry and found a significant decrease
in total nasal resistance, but they did not detect any change in TTB
or Eustachian tube functionality. According to their findings, they
could not find a relationship between septoplasty and middle ear
pressure and Eustachian tube function [11]. In addition, there are
opinions reporting that septoplasty affects middle ear pressure and
Eustachian tube function. Sereflican et al. 60 patients underwent
septoplasty and acoustic impedance measurements of the patients
were measured before the operation and on the 2" and 5" days af-
ter the operation. According to the findings, while the internal nasal
splints and tampons given to the patients for protection after the
operation were not removed yet, the Eustachian tube function and
middle ear pressure were different in the measurements made on
the 2nd day.

According to the evaluations taken on the 5th day after the op-
eration, there is no significant difference between the preoperative
and postoperative 5" day impedance values [12]. The findings ob-
tained in these studies show that nasal packings and internal nasal
splints applied after the operation affect middle ear pressure and
Eustachian tube function. Postoperative nasal packing was used in
studies where septoplasty did not show any effect. In studies where
septoplasty affected middle ear pressure and Eustachian tube func-
tion, internal nasal splints were applied to patients [12]. There are
opinions in the literature that support this difference between the
two applications. Yildirim et al. septoplasty was performed on 46
patients with normal middle ear functions [13]. While intranasal
packing was applied to 26 patients, internal nasal splint was ap-
plied to 20 patients. While there was no difference between the
groups in preoperative measurements, Eustachian tube dysfunc-
tion occurred in patients who used intranasal tampons on the 2™
and 5" postoperative days. No Eustachian tube dysfunction was
observed in patients using internal nasal splints. Shaw proved that
50-68% of the cilia surface in the mucosa was lost due to intranasal
buffering in his study in sheep in 2000 [14]. It has been supported
by various studies that the use of intranasal packings after septo-
plasty operation causes Eustachian tube dysfunction [15,16].

Johannessen [17]. reported that there was no statistically sig-
nificant difference in eustachian function on the first day in endona-
sal surgery cases with and without intranasal packing, and this
difference developed due to mucosal edema, which was thought to
develop later in cases where intranasal packing was used after the
operation. Koch et al. [18] reported that negative pressure occurs
in the middle ear of more than -300 dapa in 2/3 of the cases who
underwent rhinoplasty, and the negative pressure equalizes after
removing the tampon in most of the cases. reported to continue.
Laszig [19], on the other hand, reported that 70% of septorhino-
plasty cases had negative pressure in tympanometry measure-
ments measured on the second day after surgery. In a study con-
ducted by Low and Willatt [20], preoperative and postoperative

middle ear pressures of 50 patients (6-10 months) were examined.
Ipsilateral measurements were taken in the study. While the middle
ear pressure measurements were -25.7+28.4 mm of water before
the operation in the ear where the ipsilateral measurement was
taken, it increased to -2.9+30.4 mm after the operation.

In Salvinelli et al. [21]. Eustachian tube function measurements
of 40 patients before and after septum operation were measured
with Tonybee and Valsalva maneuvers and tympanometric exami-
nation was performed. According to the pre- and post-operative re-
sults, tube functions increased from 46% to 90%. However, it took 1
month for middle ear pressure measurements to return to normal.
In the study of Deron et al. investigating the relationship between
septal surgery and tubal functions, they used the tubal compliance
manometric test during the Valsalva maneuver. They found that
there was an improvement in tubal opening pressure after septo-
plasty in both the deviation side and the contralateral side, in the
early and late postoperative period [22]. According to the results
of our study, nasal septum deviation adversely affects middle ear
pressures and functions. It was concluded that the preoperative ba-
sal tympanometric peak pressures improved significantly after the
operation, the eustachian functionality was significantly improved
in both ears, but the improvement on the deviation side was much
more pronounced. As a result, isolated nasal septal deviation neg-
atively affects middle ear functions and special attention should be
paid to nasal deviation in those who have frequent otological prob-
lems and candidates for otological surgery, and this problem should
be solved first.
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