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ABSTRACT

Objective: Investigations were conducted on the prevalence of recurrent otitis media with effusion
(OME) among kids following tympanostomy tube extrusion, as well as the association among relapse
and tube retention period. The association among the recurrence rate and the tube insertion age at the
beginning was investigated as well.

Methods: Ninety-one children (169 ears) in a retrospective study involving individuals who
underwent tympanostomy tube insertion were examined. Children's ears were separated into three
categories based on how long their tympanostomy tubes remained in place. Category A: fewer than
six months of tympanostomy tube retention. Category B: six to twelve months of tympanostomy tube
retention. Category C: retention period of tympanostomy tubes for a year or longer

Results: A study involving 168 ears from 90 children (39.6% female, 58.2% male) was conducted to
evaluate the outcomes of tympanostomy tube insertion. The mean age for the first tube implantation
was 8.43+2.25 years, with a monitoring period ranging from 7 to 77 months (median 24.43+15.69
months). The average tube retention period was 9.76+£5.44 months. In 93.41% of cases,
adenotonsillectomy or adenoidectomy was performed alongside tube insertion. Post-extrusion,
recurrent otitis media with effusion (OME) occurred in 21% of ears. Recurrence rates varied by
extrusion time: <6 months (37.45%), 7-13 months (18.47%), and >13 months (10.01%), with
significant differences between the groups (p = 0.03, p = 0.0023). Gender-specific recurrence rates
were 10.1% for males and 12% for females, showing no significant difference (p = 0.398). Age group
analysis revealed no significant difference in recurrence between preschoolers (4.4%) and school-age
children (16.3%) (p = 0.237).

Conclusion: Following tympanostomy tube the extrusion process children should have routine
follow-ups to ensure that OME doesn't reoccur. The recurrence rate increased with the length of the
tympanostomy tube retention period. The tubes that have the smallest likelihood of complications and
recurring are the best choice for treating OME. To determine the correlation between the occurrence
of OME and the ideal period of tube stay in the tympanic membrane, more research is required. As a
result, additional research including bigger series is required to examine the relationship between
various tympanostomy tubes and recurrence rates following tube extrusion.
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INTRODUCTION

The most prevalent illness among kids is otitis media with effusion (OME).1 In a lack of acute
inflammation, it is defined by a recurrent serous or mucous like middle ear effusion.2 The
pathophysiology of OME is recognized to involve bacterial infections and Eustachian tube
malfunctioning; however, the specific mechanism underlying OME remains to be fully understood.
Children affected by this condition may experience either permanent or temporarily congenital loss
of hearing, impaired development of speech, along with educational difficulties. 3 Usually, after three
months, it goes away on its own.

When a chronic effusion is present, standard medical care for OME is required; a variety of
antimicrobial agents, medications for congestion, and antihistamines are employed. In comparison to
a placebo, antihistamines and congestion medications did not significantly improve patient outcomes
in multiple studies.4 OME is prevalent in children between the ages of four and six months.5 More
than fifty percent of infants exhibit OME throughout the initial year after birth. Approximately thirty
percent to forty percent of children experience OME again, and between five and ten percent of
episodes linger for a year or more. However, numerous instances end on their own within three
months.6 Only careful surveillance, medication, and surgeries are used as OME therapies.7

When middle ear effusion is not adequately treated medically, tympanostomy tube placement often
becomes necessary.8 One of the most frequent surgical operations on children that calls for a general
anaesthesia is this particular one. The most common problems following tympanostomy tube insertion
include otorrhea, granulation tissue, perforation, sclerotic alterations in the tympanic membrane, and
cholesteatoma.9,10 Considering the epidemiological studies, pathophysiology, the diagnosis, and
management of OME as well as its consequences and aftereffects, there are a plethora of clinical
studies and research investigations accessible. On the other hand, there aren't plenty of findings on
OME relapse following tympanostomy tube extrusion.

The purpose of this research sought to find out the frequency of relapse following tympanostomy tube
extrusion and the correlation among recurrence and tube retention duration among kids who received
tympanostomy tube insertion for chronic OME. The purpose of the research was to determine whether
kids who have recurrent OME have different gender distributions. Furthermore, the association
between the original age of tube implantation and relapse was examined.

MATERIALS AND METHODS

Retrospective research was conducted on kids diagnosed with chronic OME who had tympanostomy
tube insertions at the Hayatabad Medical Complex between April 27, 2019, and October 27, 20109.
Before surgery, an audiologic test involving tympanometry and audiometry was performed in order
to diagnose chronic OME. A type B tympanogram, enhanced vascularization, any retractions, dullness
or opalescence of the tympanic membrane, fluid levels, or air bubbles were among the findings that
were deemed diagnostic for OME following an otomicroscopic assessment. When OME persisted for
longer than three months, it was considered chronic OME, and these individuals had surgery. Control
of these treated cases was requested to ascertain whether relapse was present or not.

Each participant underwent otomicroscopic examinations as well as tympanometric and audiometric
assessments. Exclusion criteria involved two individuals with craniofacial defects like as Down's
syndrome and cleft palate, ten individuals that received myringotomy alone rather than tympanostomy
tube insertion, and seven patients that were not eligible to participate for controls. The investigation
did not include thirteen individuals whose tympanostomy tubes remained in place. Records were kept
of the patients' original tube insertion age, sex, surgical procedures performed, amount of time till
tube extrusion, monitoring period, and occurrence or non-occurrence of relapse.

Based on the duration of tympanostomy tube retention, children's ears were split into three distinct
categories. Category A: fewer than six months was the tympanostomy tube retention period. Category
B: an extension of the tympanostomy tube's retention period from six to twelve months. Category C:
Tympanostomy tube retention for a minimum of a year. In addition, the frequency of recurrence of
individuals who had their tubes inserted prior the age of six (preschoolers) and those who had them
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inserted after the age of six (schoolchildren) were also compared. It was also determined how sex and
rate of recurrence related.

SPSS 19 was used for every statistical test as well as data assessment. The findings were expressed
as a percentage or as mean + standard deviation. The chi-square test was used to assess the categories'
incidences of relapse. Age and gender were risk variables for results of the study that were determined
using binary logistic regression analysis. A p-value of less than 0.05 was considered significant.

RESULTS

168 ears from 90 children were included in the study. 36 of these kids (39.6%) were female, and 53
(58.2%) were male (Table 1). In 12 patients (13.38%), unilateral tympanostomy tube insertion was
done. The range of ages for the first tube implantation was 4-17 years old (mean age = 8.43+£2.25
years). After the tube was inserted, there was a 7—77 month monitoring period (median 24.43+15.69
months). For Shepard grommet tympanostomy tubes, the average tube retention period was 9.76 +
5.44 months, with a range of 1 to 24 months. In 85 additional cases (93.41%), adenotonsillectomy or
adenoidectomy was done during the tube placement procedure. Eight (8.96%) individuals who
undergone a prior adenoidectomy and showed no signs of adenoid hypertrophy at the initial evaluation
received only the tympanostomy tube inserted (Table 1).

Following tube extrusion, repeated OME was noted in 38 ears (21.0%) out of twenty individuals. The
extrusion time in the first category A (52 ears) was less than six months. In 63 ears, the extrusion time
ranged from 0 to 12 months, while in 54 ears, it was 12 months or longer. The frequency of recurrence
rate decreased with increasing tympanostomy tube extrusion time. Category A had greater recurrence
rates (37.45%) than Category B (18.47%) and category C (10.01%), according to the statistical
analysis of the three groups. The rates of recurrence differed statistically significantly between
category A and category B and between category A and C (p = 0.03, p = 0.0023, respectively) (Table
2).

When the rates of recurrence by sex were evaluated, the rates for men and women were 10.1% and
12%, respectively, with a statistically insignificant difference (odds ratio: 0.68; 95% confidence
interval: 0.3-1.7; p = 0.398) (Table 3). Four patients (4.4%) in the preschoolers age group and fifteen
patients (16.3%) in the school age group had OME relapse. The frequency of recurrence of both of
these groups did not differ significantly once more (odds ratio: 2.52; 95% confidence interval: 0.69—
6.56; p = 0.237) (Table 3).

Table 1: Study Population and Procedures

Category Value
Total ears included in the study 168
Total children included in the study 90
Female children 36 (39.6%)
Male children 53 (58.2%)
Unilateral tympanostomy tube insertion 12 patients (13.38%)
Age range for first tube implantation 4-17 years
Mean age for first tube implantation 8.43 £ 2.25 years
Monitoring period after tube insertion 7—77 months (median 24.43 + 15.69 months)
Average tube retention period 9.76 + 5.44 months (range: 2 to 28 months)
Adenotonsillectomy/adenoidectomy  during tube 85 cases (93.41%)
placement
Only tympanostomy tube insertion (no adenoid 8 individuals (8.96%)
hypertrophy)
Table 2: Tube Extrusion and Recurrence Rates
Category Value
Repeated OME after tube extrusion 38 ears (21.0%) out of 20 individuals

Extrusion time less than 6 months (Category A) 52 ears
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Extrusion time 7 to 13 months (Category B) 63 ears
Extrusion time 13 months or longer (Category C) = 54 ears
Recurrence rate in Category A 37.45%
Recurrence rate in Category B 18.47%
Recurrence rate in Category C 10.01%

Statistical significance between Category Aand B p =0.03
Statistical significance between Category Aand C p =0.0023

Table 3: Recurrence Rates by Sex and Age Group

Category Value

Recurrence rate for males 10.1%

Recurrence rate for females 12%

Statistical significance of recurrence rates by sex p =0.398

OME relapse in preschoolers age group 4 patients (4.4%)
OME relapse in school age group 15 patients (16.3%)

Statistical significance of recurrence rates by age group p =0.237

DISCUSSION

One of the most common surgical treatments for kids is myringotomy with tympanostomy tube
insertion, which is carried out when medical therapy fails or when the middle ear effusion does not
resolve on its own.11 Despite the fact that this surgery is frequently carried out, opinions on the ideal
kind of tubes to use, when to remove the tubes, how long to leave them in position, and the outcome
of adenoidectomy are all disputed. There were several tympanostomy tubes used. “Shepard,
Armstrong, Shah, Sheey, Reuter Bobbin, Donaldson, and Paparella type I’ are examples of short-term
tubes; Paparella type Il, Butterfly, Per-Lee, and Goode T-tubes are examples of long-term tubes.12 In
comparison with short-term tubes, long-term tubes are more likely to experience tympanostomy tube-
related problems like cholesteatoma, chronic perforation, and otorrhea. But with short-term tubes,
OME relapse following tympanostomy tube extrusion is more common.13

According to earlier research, the following factors increase the risk of chronic OME: ear diseases in
a family member's immune system function, preschool attendance, adenoidectomy and/or
tonsillectomy, exposure to second hand smoke, and anomalies of the craniofacial region. Birth
features (birth weight, birth length, and gestational age) were not found to be statistically significantly
correlated with the recurrence of OME.14 As in numerous other research, men in the study had a
higher likelihood than female patients of having a tympanostomy tube inserted.15 Gender was not
associated with an increased likelihood of repeat tube inserting. Nonetheless, adenoidectomy was
found to lessen the requirement for additional tympanostomy tube insertion in two
investigations.16,17 Rosenfeld RM and colleagues advised adenoidectomy for kids with recurring
OME following tympanostomy tube extrusion.18 If Valtonen and colleagues reinserted the
tympanostomy tubes, they conducted an adenoidectomy.19 Due to a lack of individuals who
undergone breathing tube insertion without adenoidectomy, we were unable to investigate the
relationship between rate of recurrence and adenoidectomy.

The likelihood of an OME recurrence is unrelated to the age at surgery. Furthermore, it was discovered
that children's OME recurrence rate was higher between the ages of 2 and 5 than it was between 7 and
8 years. Kalcioglu MT and colleagues discovered that in younger patients at the time of first
tympanostomy tube implantation, the likelihood of undergoing second tube insertion owing to
recurrent OME increased considerably.20 According to another investigation, the chance of needing
more tympanostomy tube insertions rose if the kid was under 18 months old when the first tube was
inserted.19 According to our data, the recurrence rate of OME following tube extrusion did not vary
significantly by age. However, since no kids under the age of three were included in this research, the
results might alter in a broader sample with participants who are young. Valtonen and colleagues19
found that 53.2% of ears with OME underwent repeated tympanostomy tube implantation. Within a
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minimal monitoring of 2 years following their initial procedure, one in five children needed
reinsertion, according to Shareef and colleagues.21 The mean length of intubation and the rate of
OME relapse were examined for three distinct types of tubes “Shepard grommet, Good-T tube, and
Paparella type 11”.22 It was discovered that the mean functional durations for Shepard were 5.9
months, the Good-T tube was 10.7 months, and the Paparella type 1l was 15.1 months.

Compared to the other two tubes, Shepard grommets had greater rates of recurrence.23 T-tubes were
employed in the medical therapy of children with OME.24 They discovered that the tubes had been
kept for a full twenty-month span. 4.9% of ears required reinsertion because the effusion had
recurred.25 After the first tympanostomy tube insertion, a study found that that the single tube
insertion group experienced lengthier mean intubation periods compared to the triple tube insertion
group.26 The average duration of the tubes' placement in the current study was roughly 8.5 months.
20.7% of ears experienced recurrences following the extrusion of Shepard tubes. When our three
categories were compared, it became clear that individuals whose tympanostomy tube extrusion
duration was shorter than six months had the greatest recurrence rates. We found that the more time
that the tympanostomy tubes were left in place, the lower the relapse rates.

CONCLUSION

When tympanostomy tubes are extruded, parents’ kids with OME ought to be made aware of the
potential for effusion recurrence and the necessity of re-insertion of the tubes. It's also important to
highlight the risks associated with tubes. Following the extrusion of tympanostomy tubes, kids should
undergo routine follow-up to ensure that OME doesn't reoccur. A tube type with the lowest incidence
of complications and recurrence is optimal for treating OME. The relation among the incidence of
OME recurrence and the ideal length of tympanostomy tube retention requires more research. As a
result, additional research including bigger series is required to examine the relationship between
various tympanostomy tubes and frequency of recurrence following tube extrusion.
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