Early extrusion of grommet tubes and its impact on eustachian tubes of
children
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Abstract

Background: Otitis media with effusion (OME) which also called glue ear is famous in
children. Most of children under four years could have OME, but decline beyond six years of
age, medical and surgical treatments are present for OME.

Objective: To evaluate the impact of early extrusion of grommet tubes on the eustachian tubes
of children and whether this necessitates another intervention or not.

Methods: This a retrospective cohort study was performed at Otorhinolaryngology Department,
Benha University, Egypt. 191 children (3 to 14 years) diagnosed with bilateral OME, not
responding to medical treatment and underwent myringotomy with Shepard grommet tubes
insertion between January 2020 and August 2023. Group (A) patients (318 ears) with standard
extrusion time of grommets (6 to 12 months). The group (B) patients (64 ears) with early
extrusion time (before 3 months from grommet tube insertion). Both groups were followed for 6
months after extrusion of the grommet’s tubes

Results: At the insertion time the mean ages for group A and B were 5.3 years and 5.1 years,
respectively, without statistical differences for age and sex. Adenoidectomy performed in 52.9 %
of patients, without statistical difference between groups. Cure rate was 84.9% in group A and
84.4 % in group B, which was comparable.

Conclusion: Early extrusion for grommets tube has similar fate to standard extrusion time. No
further treatment in early extrusion time grommets until 6 months with treatment and follow up
is elapsed.

Keywords: Otitis media with effusion, Recurrence, Tympanostomy, Ventilation tubes,
Extrusion.

INTRODUCTION
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Otitis media with effusion (OME), is particularly frequent among children, from
one to three years of age. The frequency of this problem ranges from10% to 30%
and reaches an incidence of 80% with four years aged children and the signs of
acute infection could be absent in OME.

The OME has a functional impact of 25 to 30 dB of conductive hearing threshold
with effusion in the middle ear . Hearing loss is a significant clinical
characteristic of OME, produced by diminished tympanic membrane movement
and consequent decline in sound transmission. If hearing loss persists, it can have
an impact on speech and language development, as well as contribute to behavioral
issues in some children.

OME symptoms include problems with balance (vestibular) and ear discomfort.
Whenever symptoms continue, they might influence a child's everyday activities,
social relationships, and emotions, perhaps resulting in an inferior standard of life
for the child ®. Antibiotics, decongestants, antihistamines, mucolytics, and steroids
are the most commonly used medicinal treatments for OME. These treatments'
efficacy has yet to be shown. Ventilation or tympanostomy tube installation,
adenoidectomy, or both are surgical options. The risks and benefits of
tympanostomy tube placement are fiercely discussed. As a result, OME control
remains a source of contention .

The majority of OME cases in children recover autonomously during a three-
month period; nonetheless, roughly 35% of children will have more than one
episode of OME, and 5% to 10% of cases continue for over one year .

Grommets, also known as ventilation or tympanostomy tubes, are 2mm in diameter
and constructed of inert plastic. They can be employed in patients of various ages,
although the bulk of the time they are used in children. When exudate of the
middle ear happens three or more times in a six-month period, grommets are
frequently recommended ©. A grommet's goal is to make ventilation of the middle
ear rather than draining it. Grommets therefore mimic the role of the glue ear's
closed eustachian tube and increase hearing . The grommet sometimes protrudes
into the ear canal and becomes entangled in wax. The return of glue ear or middle
ear infection can take place in 15% of cases. When the grommets are extruded,
additional sets of grommets may be required till children develop without



Eustachian tube difficulties . Except for those intended for long-term placement,
the tubes tend to move naturally. OME is more likely to return if a tube is removed
too soon, but problems are more likely if it is left in too long ®”. The recurrence
rate of otitis media with exudate is high after myringotomy with tympanostomy
tube insertion, ranging from 19.9 to 53.2%. The duration of tympanostomy tube
extrusion is an essential factor in determining the frequency of recurrences of
OME, with a longer extrusion period being associated with a lower recurrence rate.
Several factors have been described in studies to influence tympanostomy tube
extrusion. From these factors are; sex and age of patient, tube shape, size, and
concurrent surgery, added to that size of adenoid, characters of effusions,
postoperative reoccurrence of infections, and findings of tympanometry . Within
6-24 months, tympanostomy tubes normally extrude from the tympanic membrane,
with no need for intervention or extraction. In a study "' the average time of
extrusion was 13.966.5 months. Multiple studies have identified -early
tympanostomy tube extrusion as a risk factor for recurrence . Shepard
ventilation tube had an average normal extrusion time of 10.39 -11.72 months.
They may occasionally protrude earlier, as early as a few weeks following surgery.
If the grommets extrude too soon and otitis media persists, another surgery for
reinserting the grommets could be required.

In some circumstances, another reason of hearing issues in the child's middle ear or
somewhere may exist, and grommets may not result in hearing recovery. Once the
grommet is removed, the glue ear or ear infections may reoccur in later years. The
risk is estimated to be 5-10% (7). Microscopic inspection of the projected tube
revealed that all samples were made up of a cellular fibre material that was
arranged in circular patterns parallel to the tube surface and frequently linked with
tiny clusters of CD45+ inflammatory cells. The presence of squamous epithelium
was confirmed by Scanning Electron Microscope (SEM), which displayed attached
groups or layers of plate-like structures. Tube extrusion is thought to occur as an
outcome of the proliferation of squamous epithelium, desquamation,
differentiation, and medial emigration ™V. There is at present no agreement on the
ideal period of retention, despite the fact that avoiding the introduction of another
set of tubes is a goal of any tympanostomy “?. The purpose of this study is to see if
there is a need for a second intervention after early grommet tube extrusion within
infants suffering from otitis media with effusion (OME). The aim of this study was



to determine the effect of early grommet tube extrusion on children's eustachian
tubes and whether additional intervention is required.

SUBJECTS AND METHODS

Patients and methods:

This retrospective cohort research was performed at Benha University's
Department of Otorhinolaryngology in Benha, Egypt. The study comprised 191
pediatric patients (aged 3 to 14 years old) who suffered from bilateral otitis media
with effusion (OME), not responding to medicinal treatment, and undergone
myringotomy with Shepard grommet tubes insertion during January 2020 and
August 2023. Patients with head and neck malformations, long-term suppurative
otitis media, unilateral grommet tube insertion, or previous grommet tube insertion
were excluded from this investigation. The detection of OME relied on both the
clinical and the tympanometric findings. The cases suffering from chronic OME
over than 3 months with loss of hearing had undergone myringotomy with the
placement of Shepard grommet tubes. Under general anaesthesia, all patients had
tubes inserted. Myringotomy was performed in ear drum anterior-inferior quadrant,
Then middle ear fluid was aspirated, and a tube was inserted. Adenoidectomy was
carried out at the time of tube installation in 101 (52.9%) patients who had
hyponasality and mouth breathing were identified to have hypertrophic adenoids
on X-ray. After the grommet tubes were extruded, patients were monitored for 6
months. The functionality of the Eustachian tube was evaluated before surgery and
twice a month afterward. Before and after grommet extrusions, Eustachian tube
assessment tests were performed. The final status of the Eustachian tube function
tests were performed after 6 months. Patients in Group (A) with OME were
identified after a clinical history, otoscopic examination, and audiological
screening; 191 patients had bilateral discomfort. As a result, 382 ears were
incorporated in our study. 318 ears with standard grommet extrusion times (the
typical extrusion time in our study was 6 to 12 months). The group (B) consisted of
64 patients with early extrusion (early extrusion is defined in our study as
occurring before 3 months after grommet tube placement). Both groups were
observed for 6 months after the tubes of the grommet were extruded. Group A
(standard extrusion time) consists of 318 ears. Group B (ears with early extrusion
time) consists of 64 ears.



The Benha Faculty of Medicine's ethical committee (REC-FOMBU) in Egypt
authorised the study protocol with the approval number RC-32-9-2023. The
research was conducted out in accordance with the 1975 Helsinki Declaration and
its revisions. All patients who took part in this trial signed a written informed
consent form.

STATISTICAL ANALYSIS

To document the information, a "investigation report form" was used. The data was
then tabulated, categorized, and analyzed using SPSS version 26 (Statistical
Package for the Social Sciences). For the dataset, descriptive metrics such as
average and standard deviation, median, quantity, and percentage were calculated.

RESULTS

Early extrusion is regarded if it occurs before the age of three months. In our study,
the standard extrusion time is 6 to 12 months.

Patients' Characteristics:

The average age at the period of tube introduction was (5.3 years) years for group
A and 5.1 years for group B, without any statistical difference in age and sex
distribution between the groups. Adenoidectomy was performed in 101 (52.9%)
patients, without any statistical difference in the distribution of patients undergoing
adenoidectomy across both groups, as indicated in Table 1.

Table 1: Characteristics of Patients

Group A: (318 Group B: (64
ears) ears)
Gender (male: female) 16:10 18:13
Mean age at intubation 5.3 years 5.1 years
(years)
Patients with 84 (52.8 %) 17 (53.1%)
adenoidectomy

The Eustachian tubes of both groups expressed malfunction 3 months before
intervention. A number of 10 eustachian tubes showed type A tympanogram, 213




expressed type B tympanogram, and 159 showed type C tympanogram. All the cases were

negative for Inflation and deflation (Table 2).

Table 2: Results of Eustachian tube tests 3 months before intervention.

No. of Tympanogram | Inflation Mean acoustic reflex threshold in dB
z?s:;chmn ypes o o | S00Mz 1000z | 2000Hz | 4000Hz
10 A -ve NR* NR NR NR

123 B -ve NR NR NR NR

90 B -ve 95 100 100 110

75 C -ve NR NR NR NR

84 C -ve 90 85 95 95

NR*: Not recorded

The results of ET tests after 6 months of Grommets extrusion in group A proved that 312
cases showed type A tympanogram from them 270 showed positive inflation and deflation
tests and the remaining 24 were negative for these tests. Moreover, 6 cases recorded type

B tympanogram with negative inflation and deflation tests (Table 3). The cases listed in
group B after 6 months of Grommets extrusion were divided into; 55 cases with type A

tympanogram (43 and 12 were positive and negative inflation and deflation tests,
respectively), 7 cases were type B tympanogram with negative inflation and deflation
tests, and 3 cases were type C tympanogram with negative inflation and deflation tests

(Table 4).
Table 3: Results of Eustachian tube tests 6 months after grommets extrusion in
group (A).
No. Tympanogram | Inflation Mean acoustic reflex threshold in dB
types and 500Hz 1000Hz 2000Hz 4000Hz
deflation
270 A +ve 90 90 98 95
42 A -ve NR NR 100 110
6 B -ve NR NR NR NR




Table 4: Results of Eustachian tube tests 6 months after grommets extrusion in

group (B).
No. Tympanogram | Inflation Mean acoustic reflex threshold in dB

types and

Deflation | S00HZ 1000Hz 2000Hz 4000Hz

42 A +ve 90 90 98 95
13 A -ve 85 95 95 100
7 B -ve NR NR NR NR
3 C -ve 115 NR NR NR

The group A has 318 ears with ET dysfunction before intervention, 270 ears
gave normal ET after intervention and 48 ears showed dysfunction after
intervention with cure rate of 84.9%. While the group B has 64 ears with ET
dysfunction before treatment, 54 ears with normal ET after intervention and
10 ears with ET dysfunction after intervention with cure rate of 84.4%. No
statistical difference was found between both groups (Table 5).

Table 5: shows the cure rate after 6 months following grommets extrusions in

both groups.

Group number

Number of ears

Number of ears

Number ears

Cure rate in

with E.T with normal E.T | with E.T group
dysfunction before | after intervention | dysfunction
intervention after
intervention
318 270 48 84.9%
B 64 54 10 84.4 %

DISCUSSION




Alterations in traditional assumptions about the first signs of middle ear disorders
rely on the obstruction of the Eustachian tube resulting in decreased ventilation of
the middle ear space, leading to in the creation of increased negative pressure in
the middle ear and, eventually, the onset of middle ear illnesses. The pressure
measurements of middle ear in cases suffering from ear diseases showed that the
voluntary activity of sniffing generates an extremely negative intratympanic
pressure. Eustachian tube closure failure characterizes this sort of Eustachian tube
malfunction. Chronic barotrauma from sniffing or reverse Valsalva manoeuvres
seems to be a key warning sign for recurring effusions of the middle ear and
persistent middle ear sickness, such as sticky otitis (3 As a result, the main cause
of middle ear disease and its sequences is an anomaly or dysfunction of the
Eustachian tube. Before contemplating therapies, NICE suggested that bilateral
otitis media with effusion (OME) and loss of hearing can be confirmed during a 3-
month period ®. This calls to avert surgery in children who have OME for a short
period of time. This statement is based on the fact that most OME are self-limited,
which has previously been confirmed in cohort investigations and randomised
trials control groups ** '®. The most prevalent consequence of ventilation tube
implantation is otorrhea. A large cohort study of 1,184 children with ventilation
tubes found that 52% of children had > 1 episode of otorrhea following
tympanostomy tube installation ?. Other risks include persistent tympanic
membrane puncture, tympanosclerosis, and retained tubes. Cholesteatoma
development is the most significant consequence 7. Song et al. ¥ performed a
research on 82 pediatric patients (177 ears) with ventilation tubes inserted. The
time it took for the tube to extrude was found to be strongly connected with the
parameters of the presence of a middle ear discharge and a record of earlier
ventilation tube insertion insertion. The ventilation tube extrusion time was found
to be unrelated to gender, age, size of adenoid, post myringotomy fluid of middle
ear, existence of bleeding, connected adenoidectomy, and tympanic membrane
status, tympanometry, or air bone gap audiometry. The insertion of ventilation
tubes helps in the enhancement of patients' sense of hearing and their general level
of life. Nevertheless, the chance of a recurrence is high after breathing tube
placement remains high. In a retrospective analysis (10) of 258 ears that had
ventilation tubes inserted, the rate of recurrence was 29%, which is within the
range of documented rates in the medical literature "*2*2Y_ In our research, the rate
of recurrence was only about 15% higher in both categories. This is due to a higher
number of patients undergoing adenoidectomy in our study groups. Alaraifi ez al.
19 jndicated a greater recurrence of ears with early ventilation tube extrusion. The

A



recurrence rate of ears that had TT for over a year was around half that of ears that
got TT for less than a year. This result was similar to earlier researches which
found greater recurrence when the period of extrusion was lower than one year
322 These rates are greater than the recurrence rates found in our study. Our
recurrence rates coincide with Bonding and Tos results 7. LE et al. * discovered
a trend for surgically treated ears to have greater otitis and worse hearing after tube
extrusion in a prospective controlled evaluation of the efficacy and sequelae of
ventilation tubes. This corresponds to our findings.

CONCLUSION

Early extrusion for grommets tube has the same fate as those with standard
extrusion time No further treatment in early extrusion time grommets until 6
months with treatment and follow up is elapsed.
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